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Table A



Candidate Technology –  Propoent 3GPP RIT (IMT2020/14)






A. Candidate Technology – 3GPP RIT (IMT2020/14)



Sources



		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5D/50

		5D/55

		5D/69

		5D/90

		-NA-

		5D/121

		5D/95

		5D/49

		5D/94

		5D/27

		5D/123

		-NA-

		-NA-







Note:  For the 5GIF column in the tables, information in [ ] is based on invited verbal interventions from 5GIF on the technical discussions related to the evaluation reports during  the WP 5D meeting #34 and is therefore indicated in [ ] format.   WP 5D will review the information and the [ ] status in Meeting #35.



5.2.4.1 	Compliance template for services



TABLE A.1



		

		Service capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.1.1

		Support for wide range of services

Is the proposal able to support a range of services across different usage scenarios (eMBB, URLLC, and mMTC)?: 	YES / NO

Specify which usage scenarios (eMBB, URLLC, and mMTC) the candidate RIT or candidate SRIT can support.(1)

		Yes


		Yes


		Yes


		Yes


		

		Yes


		Yes


		Yes


		Yes


		Yes


		


		


		 








5.2.4.2 	Compliance template for spectrum



TABLE A.2



		

		Spectrum capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.2.1

		Frequency bands identified for IMT

Is the proposal able to utilize at least one frequency band identified for IMT in the ITU Radio Regulations?: 	 YES /  NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

		Yes


		Yes


		Yes


		Yes


		

		Yes


		Yes


		Yes


		Yes


		Yes


		


		


		 




		5.2.4.2.2

		Higher Frequency range/band(s)

Is the proposal able to utilize the higher frequency range/band(s) above 24.25 GHz?:	YES / 	 NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

NOTE 1 – In the case of the candidate SRIT, at least one of the component RITs need to fulfil this requirement.

		Yes


		Yes


		Yes


		Yes


		

		Yes


		Yes


		Yes


		Yes


		Yes


		 

		

		









5.2.4.3 	Compliance template for technical performance



TABLE A.3



		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		Yes

		Yes

		Yes

		Yes

		

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		

		



		

		

		

		Uplink

		10

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		 Yes

		 

		 

		



		

		

		

		Uplink

		15

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		 Yes

		 

		 

		



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		 [Yes]

		 

		 

		



		

		

		

		Uplink

		50

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		Uplink

		0.21

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		Uplink

		0.15

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		Uplink

		0.045

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		Uplink

		6.75 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		Uplink

		5.4 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		

		

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		Uplink

		1.6 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		

		

		

		

		

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		  [Yes]

		 

		 

		



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Uplink and Downlink

		4

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		URLLC

		Not applicable

		Uplink and Downlink

		1

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		URLLC

		Not applicable

		Not applicable

		20

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Uplink or Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		

		

		

		0.45 (500 km/h)

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		

		

		

		Up to 1 GHz

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		

		

		

		Support of multiple different bandwidth values(4)

		Yes

		Yes

		Yes

		Yes

		 

		Yes

		Yes

		Yes

		Yes

		Yes

		 

		 

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		
























Table B



Candidate Technology – Propoent 3GPP SRIT (IMT2020/13)


B.  Candidate Technology – 3GPP SRIT (IMT2020/13)

  



Sources	



		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		

CIRAT



		5D/50

		5D/55

		5D/69

		5D/90

		-NA-

		-NA-

		5D/96

		-NA-

		5D/94

		5D/27

		5D/123

		-NA-

		-NA-



		

		

		

		

		

		

		

		

		 

		

		

		



		







5.2.4.1 	Compliance template for services (both RIT components)



TABLE B.1



		

		Service capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE 

(INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.1.1

		Support for wide range of services

Is the proposal able to support a range of services across different usage scenarios (eMBB, URLLC, and mMTC)?: 	YES / NO

Specify which usage scenarios (eMBB, URLLC, and mMTC) the candidate RIT or candidate SRIT can support.(1)

		Yes

		Yes 

		Yes

		Yes

		

		

		Yes

		

		

		Yes

		

		

		







5.2.4.2 	Compliance template for spectrum  (both RIT components)



TABLE B.2



		

		Spectrum capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE 

(INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.2.1

		Frequency bands identified for IMT

Is the proposal able to utilize at least one frequency band identified for IMT in the ITU Radio Regulations?: 	 YES /  NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

		Yes

		Yes 

		Yes

		Yes

		

		

		Yes

		

		

		

		

		

		



		5.2.4.2.2

		Higher Frequency range/band(s)

Is the proposal able to utilize the higher frequency range/band(s) above 24.25 GHz?:	YES / 	 NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

NOTE 1 – In the case of the candidate SRIT, at least one of the component RITs need to fulfil this requirement.

		Yes

		Yes 

		Yes

		Yes

		

		

		Yes

		

		

		

		

		

		









5.2.4.3 	Compliance template for technical performance (SRIT both RIT components) 



TABLE B.3a



		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		Yes

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		10

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		15

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		50

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.21

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.15

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.045

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		6.75 

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		5.4 

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		1.6 

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Uplink and Downlink

		4

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		URLLC

		Not applicable

		Uplink and Downlink

		1

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		

		Yes

		 

		Yes

		

		

		

		

		

		

		

		

		



		

		URLLC

		Not applicable

		Not applicable

		20

		

		Yes

		 

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		

		Yes

		 

		Yes

		

		

		

		

		

		Yes

		

		

		



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Uplink or Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		

		0.45 (500 km/h)

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		

		Up to 1 GHz

		Yes 

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		

		Support of multiple different bandwidth values(4)

		

		Yes

		

		Yes

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		





 






5.2.4.3 	Compliance template for technical performance (SRIT – NR Component) 

TABLE B.3b

   Refer to Table A.3  for candidate technology – 3GPP RIT (IMT 2020/14)






5.2.4.3 	Compliance template for technical performance (SRIT – LTE Component)



TABLE B.3c



		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		 

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		Yes

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		

		

		Uplink

		10

		Yes

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		Yes

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		

		

		Uplink

		15

		Yes

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		

		

		Uplink

		50

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		

		

		Uplink

		0.21

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		Uplink

		0.15

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		Uplink

		0.045

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		

		

		Uplink

		6.75 

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		Uplink

		5.4 

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		

		

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		Uplink

		1.6 

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		

		

		

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Uplink and Downlink

		4

		Yes

		 

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		URLLC

		Not applicable

		Uplink and Downlink

		1

		

		

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		Yes

		

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		URLLC

		Not applicable

		Not applicable

		20

		Yes

		

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		

		Yes

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		Yes

		Yes

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Uplink or Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		

		

		

		

		

		

		

		

		Yes

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		

		

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		

		

		Yes

		

		

		

		

		

		Yes

		

		

		

		



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		

		

		

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		

		

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		

		

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		

		0.45 (500 km/h)

		

		

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		

		

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		Yes

		 

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		

		Up to 1 GHz

		No

		

		

		

		

		

		

		

		No

		

		

		

		



		

		

		

		

		Support of multiple different bandwidth values(4)

		

		

		Yes

		

		

		

		Yes

		

		Yes

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		




























Table C



Candidate Technology –  Proponent China RIT (IMT2020/15)









C. Candidate Technology – China RIT (IMT2020/15)



Refer to compliance template in TABLE A.3 and TABLE B.3c, noting that the followings (see ATTACHMENT 1 to IMT-2020/24);

· WP 5D has concluded that NR part in Document IMT-2020/15 and Document IMT-2020/14 are technically identical submissions, therefore a single evaluation is applicable to both.

· WP 5D has concluded that NB-IoT part of Document IMT-2020/15 and NB-IoT feature in Document IMT-2020/13 are technically identical, therefore a single evaluation on NB-IoT is applicable to both.




















[bookmark: _Hlk33576561]Table D



Candidate Technology –  Proponent Korea RIT (IMT2020/16)







D. Candidate Technology – Korea RIT (IMT2020/16)



Refer to compliance template in TABLE A.3, noting that WP 5D has concluded that Documents IMT-2020/16 and IMT-2020/14 are technically identical submissions,therefore a single evaluation is applicable to both (see ATTACHMENT 1 to IMT-2020/25).
















Table E



Candidate Technology –  Proponent ETSI (TC DECT) & DECT Forum SRIT (IMT2020/17(Rev.1))






E. Candidate Technology – DECT SRIT (IMT2020/17)



Sources



		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5D/50

		5D/60

		5D/69

		5D/90

		-NA-

		-NA-

		-NA-

		-NA-

		-NA-

		5D/27

		-NA-

		-NA-

		-NA-



		

		

		

		

		

		

		

		

		

		

		

		

		





Note:  For the 5GIF column in the tables, information in [ ] is based on invited verbal interventions from 5GIF on the technical discussions related to the evaluation reports during  the WP 5D meeting #34 and is therefore indicated in [ ] format.   WP 5D will review the information and the [ ] status in Meeting #35.



5.2.4.1 	Compliance template for services[footnoteRef:1] (both RIT components) [1: 	If a proponent determines that a specific question does not apply, the proponent should indicate that this is the case and provide a rationale for why it does not apply.
] 




TABLE E.1



		

		Service capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.1.1

		Support for wide range of services

Is the proposal able to support a range of services across different usage scenarios (eMBB, URLLC, and mMTC)?: 	YES / NO

Specify which usage scenarios (eMBB, URLLC, and mMTC) the candidate RIT or candidate SRIT can support.(1)

		Inconclusive (DECT 2020 NR RIT component)



		

		Inconclusive

(DECT 2020 NR RIT component)



		Inconclusive (DECT 2020 NR RIT component)



		

		

		

		

		

		[Inconclusive (DECT2020 NR component)]

		

		

		







5.2.4.2 	Compliance template for spectrum  (both RIT components)



TABLE E.2



		

		Spectrum capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.2.1

		Frequency bands identified for IMT

Is the proposal able to utilize at least one frequency band identified for IMT in the ITU Radio Regulations?: 	 YES /  NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

		

		

		

		Yes

(DECT 2020 NR RIT component)



		

		

		

		

		

		[Yes (DECT2020 NR component)]

		

		

		



		5.2.4.2.2

		Higher Frequency range/band(s)

Is the proposal able to utilize the higher frequency range/band(s) above 24.25 GHz?:	YES / 	 NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

NOTE 1 – In the case of the candidate SRIT, at least one of the component RITs need to fulfil this requirement.

		

		

		

		Yes

(DECT 2020 NR RIT component)



		

		

		

		

		

		[Inconclusive (DECT2020 NR component)]

		

		

		







No Compliance template for the SRIT submission provided

5.2.4.3 	Compliance template for technical performance (SRIT)



TABLE  E.3a  



5.2.4.3 	Compliance template for technical performance (3GPP NR RIT component)



TABLE E.3c

   Refer to Table A.3  for candidate technology – 3GPP RIT (IMT 2020/14)





5.2.4.3 	Compliance template for technical performance (DECT 2020 NR RIT component)



TABLE  E.3c



		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		10

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		15

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		50

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.21

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.15

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.045

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		6.75 

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		5.4 

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		Uplink

		1.6 

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Uplink and Downlink

		4

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		URLLC

		Not applicable

		Uplink and Downlink

		1

		

		

		

		

		

		

		

		

		

		[No]

		

		

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		URLLC

		Not applicable

		Not applicable

		20

		

		

		

		

		

		

		

		

		

		[Yes]

		

		

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		

		

		

		Inconclusive

		

		

		

		

		

		[Inconclusive]

		

		

		



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Uplink or Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		NO

		

		NO

		Yes, Yes

		

		

		

		

		

		[No]

		

		

		



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		0.45 (500 km/h)

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		

		

		

		

		

		

		

		

		

		[inconlusive, DECT2020, URLLC ]

		

		

		



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		

		

		

		Yes

		

		

		

		

		

		[No]

		

		

		



		

		

		

		

		Up to 1 GHz

		

		

		

		Yes 

		

		

		

		

		

		[No]

		

		

		



		

		

		

		

		Support of multiple different bandwidth values(4)

		

		

		

		Yes 

		

		

		

		

		

		[Yes]

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		


























Table F



Candidate Technology –  Proponent Nufront RIT (IMT2020/18(Rev.1))








F. Candidate Technology – EUHT RIT (IMT2020/18)



Sources



		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5D/50

		NA-

		-NA-

		5D/90

		5D/120

		NA-

		5D/97

		NA-

		NA-

		-NA-

		5D/125

		5D/67

		5D/129



		

		

		

		

		

		

		

		

		

		

		

		

		





Note:  For the 5GIF column in the tables, information in [ ] is based on invited verbal interventions from 5GIF on the technical discussions related to the evaluation reports during  the WP 5D meeting #34 and is therefore indicated in [ ] format.   WP 5D will review the information and the [ ] status in Meeting #35.



5.2.4.1 Compliance template for services



TABLE F.1



		

		Service capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.1.1

		Support for wide range of services

Is the proposal able to support a range of services across different usage scenarios (eMBB, URLLC, and mMTC)?: 	YES / NO

Specify which usage scenarios (eMBB, URLLC, and mMTC) the candidate RIT or candidate SRIT can support.(1)

		 NO

		

		 

		 Inconclusive

		

		

		NO

		

		

		[NO]

		

		YES

		No










5.2.4.2 	Compliance template for spectrum



TABLE F.2



		

		Spectrum capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.2.1

		Frequency bands identified for IMT

Is the proposal able to utilize at least one frequency band identified for IMT in the ITU Radio Regulations?: 	 YES /  NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

		 

		

		 

		Yes 

		

		

		

		

		

		[Inconclusive]

		

		YES

		Inconclusive 



		5.2.4.2.2

		Higher Frequency range/band(s)

Is the proposal able to utilize the higher frequency range/band(s) above 24.25 GHz?:	YES / 	 NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

NOTE 1 – In the case of the candidate SRIT, at least one of the component RITs need to fulfil this requirement.

		 

		

		 

		Yes

		

		

		

		

		

		[Inconclusive]

		

		YES 

		Inconclusive 







5.2.4.3 	Compliance template for technical performance



TABLE F.3



		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		

		

		

		Yes

		

		

		

		

		

		[No]

		Yes

		Yes

		No



		

		

		

		Uplink

		10

		

		

		

		Yes 

		

		

		

		

		

		[No]

		Yes 

		Yes

		No



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		

		

		

		Yes 

		

		

		

		

		

		[No]

		Yes 

		Yes

		Yes



		

		

		

		Uplink

		15

		

		

		

		Yes 

		

		

		

		

		

		

		Yes 

		Yes

		Yes



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		

		

		

		

		

		

		

		

		

		[No]

		Yes 

		Yes

		No 



		

		

		

		Uplink

		50

		

		

		

		

		

		

		

		

		

		[No]

		Yes 

		Yes

		No 



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		No

		

		

		Inconclusive

		

		

		No

		

		

		[No]

		

		Yes

		No



		

		

		

		Uplink

		0.21

		No 

		

		

		Inconclusive

		

		

		No 

		

		

		[No]

		

		Yes

		No



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		Yes

		

		

		Inconclusive

		

		

		Yes

		

		

		[Yes]

		

		Yes

		Yes 



		

		

		

		Uplink

		0.15

		No 

		

		

		Inconclusive

		

		

		No 

		

		

		[No]

		

		Yes

		No 



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		

		

		

		Uplink

		0.045

		No 

		

		

		Inconclusive

		

		

		No

		

		

		

		

		Yes

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		No 

		

		

		Inconclusive

		

		

		No

		

		

		[No]

		

		Yes

		No



		

		

		

		Uplink

		6.75 

		No 

		

		

		Inconclusive

		

		

		No

		

		

		[No]

		

		Yes

		No



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		No 

		

		

		Inconclusive

		

		

		No

		

		

		[No]

		

		Yes

		No



		

		

		

		Uplink

		5.4 

		No 

		

		

		Inconclusive

		

		

		No

		

		

		[No]

		

		Yes

		No



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		

		

		

		

		

		 

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		

		

		

		Uplink

		1.6 

		Yes (Config B)

		

		

		Inconclusive

		

		

		Yes

(Config B)

		

		

		

		

		Yes

		



		

		

		

		

		

		

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		

		

		

		

		

		

		

		

		

		[No]

		No

		Yes

		No



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Uplink and Downlink

		4

		

		

		

		

		

		

		

		

		

		

		No

		Yes

		



		

		URLLC

		Not applicable

		Uplink and Downlink

		1

		

		

		

		

		

		

		

		

		

		

		No

		Yes

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		

		

		

		

		

		

		

		

		

		

		Yes

		Yes

		



		

		URLLC

		Not applicable

		Not applicable

		20

		

		

		

		

		

		

		

		

		

		

		Yes

		Yes

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		

		

		

		Inconclusive 

		

		

		

		

		

		

		

		Yes

		



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		

		

		

		Yes

		

		

		

		

		

		

		

		Yes

		No



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Uplink or Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		No

		

		

		Inconclusive 

		No

		

		No, No

		

		

		[No]

		

		Yes

		No,No



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		

		

		

		Inconclusive

		

		

		

		

		

		

		

		Yes

		



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		

		

		

		

		

		

		

		

		

		

		

		Yes

		



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		

		

		

		

		

		

		

		

		

		

		

		Yes

		



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		

		

		

		

		

		

		

		

		

		

		

		Yes

		



		

		

		

		

		0.45 (500 km/h)

		

		

		

		

		Yes

		

		

		

		

		

		

		Yes

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		

		

		

		

		

		

		

		

		

		[Inconclusive]

		Yes

		Yes

		No



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		

		

		

		Yes

		

		

		

		

		

		[Yes]

		

		Yes

		



		

		

		

		

		Up to 1 GHz

		

		

		

		Yes

		

		

		

		

		

		[No]

		

		Yes

		



		

		

		

		

		Support of multiple different bandwidth values(4)

		

		

		

		Yes

		

		

		

		

		

		[Yes]

		

		Yes

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		






















Table G

Candidate Technology –  Proponent TSDSI RIT (IMT2020/19(Rev.1))












G. Candidate Technology – TSDSI RIT (IMT2020/19)



Sources



		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5D/50

		5D/61

		-NA-

		5D/90

		5D/120

		5D/122

		-NA-

		-NA-

		5D/94

		-NA-

		5D/124

		-NA-

		-NA-



		

		

		

		

		

		

		

		

		

		

		

		

		







5.2.4.1 	Compliance template for services 



TABLE G.1



		

		Service capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.1.1

		Support for wide range of services

Is the proposal able to support a range of services across different usage scenarios (eMBB, URLLC, and mMTC)?: 	YES / NO

Specify which usage scenarios (eMBB, URLLC, and mMTC) the candidate RIT or candidate SRIT can support.(1)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		







5.2.4.2 	Compliance template for spectrum



TABLE G.2



		

		Spectrum capability requirements

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		5.2.4.2.1

		Frequency bands identified for IMT

Is the proposal able to utilize at least one frequency band identified for IMT in the ITU Radio Regulations?: 	 YES /  NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.2.2

		Higher Frequency range/band(s)

Is the proposal able to utilize the higher frequency range/band(s) above 24.25 GHz?:	YES / 	 NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

NOTE 1 – In the case of the candidate SRIT, at least one of the component RITs need to fulfil this requirement.

		 

		

		

		

		

		Yes 

		

		

		

		

		

		

		







5.2.4.3 	Compliance template for technical performance



TABLE G.3



		Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)

		Category

		Required value

		5GIA

		ATIS

		ChEG

		CEG

		WWRF

		TCOE (INDIA)

		5GMF

		TTA SPG33

		TPCEG

		5GIF

		AEG

		Bnrist

		CIRAT



		

		Usage scenario

		Test environment

		Downlink or uplink

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)

		eMBB

		Not applicable

		Downlink

		20

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		10

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		eMBB

		Not applicable

		Downlink

		30

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		15

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)

		eMBB

		Dense Urban – eMBB

		Downlink

		100

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		50

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		0.3

		

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.21

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		0.225

		 Yes 

		

		

		

		

		Yes

		

		

		

		

		Yes

		

		



		

		

		

		Uplink

		0.15

		 Yes 

		

		

		

		

		Yes

		

		

		

		

		Yes

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		0.12

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		0.045

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)

		eMBB

		Indoor Hotspot – eMBB

		Downlink

		9 

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		6.75 

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Downlink

		7.8 

		 Yes

		

		

		

		

		Yes

		

		

		

		

		Yes

		

		



		

		

		

		Uplink

		5.4 

		 Yes

		

		

		

		

		Yes

		

		

		

		

		Yes

		

		



		

		eMBB

		Rural – eMBB

		Downlink

		3.3 

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		

		

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		Uplink

		1.6 

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		

		

		 Yes 

		

		

		

		

		Yes

		

		

		

		

		Yes 

		

		



		5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)

		eMBB

		Indoor-Hotspot – eMBB

		Downlink

		10

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.7
User plane latency
(ms)
(4.7.1)

		eMBB

		Not applicable

		Uplink and Downlink

		4

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		URLLC

		Not applicable

		Uplink and Downlink

		1

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.8
Control plane latency (ms)
(4.7.2)

		eMBB

		Not applicable

		Not applicable 

		20

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		URLLC

		Not applicable

		Not applicable

		20

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.9
Connection density (devices/km2)
(4.8)

		mMTC

		Urban Macro – mMTC

		Uplink

		1 000 000 

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.10
Energy efficiency
(4.9)

		eMBB

		Not applicable

		Not applicable

		Capability to support a high sleep ratio and long sleep duration

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.11
Reliability
(4.10)

		URLLC

		Urban Macro –URLLC

		Uplink or Downlink



		1-10−5 success probability of transmitting a layer 2 PDU (protocol data unit) of size 32 bytes within 1 ms in channel quality of coverage edge

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.12
Mobility classes
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink



		Stationary, Pedestrian

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink



		Stationary, Pedestrian,

Vehicular (up to 30 km/h)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink



		Pedestrian, Vehicular, High speed vehicular

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.13

Mobility
Traffic channel link data rates (bit/s/Hz)
(4.11)

		eMBB

		Indoor Hotspot – eMBB

		Uplink

		1.5 (10 km/h)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		eMBB

		Dense Urban – eMBB

		Uplink

		1.12 (30 km/h)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		eMBB

		Rural – eMBB

		Uplink

		0.8 (120 km/h)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		

		0.45 (500 km/h)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.14
Mobility interruption time (ms) 
(4.12)

		eMBB and URLLC

		Not applicable

		Not applicable

		0

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		5.2.4.3.15
Bandwidth and Scalability
(4.13)

		Not applicable

		Not applicable

		Not applicable

		At least 100 MHz

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		

		Up to 1 GHz

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		

		Support of multiple different bandwidth values(4)

		 

		

		

		

		

		Yes

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		










image3.emf
Summary of  Difference of Views.xlsx


Summary of Difference of Views.xlsx
IMT-2020-17(Rev.1) (DECT)

		No.		Secion in Report ITU-RM.2411		Requieremnts 		IEG		Compliance evaluation by the IEG(s)		Potenital issues		Attachment		Proponent's view

		1		5.2.4.3.9		Connection density		CEG		inconclusive		Unable to evaluate – too many assumptions required. Mesh- and cellular-network layouts have to be synchronized somehow. No procedure in ITU-R M.2412. Please see conclusions in section 14.5 in 5D/90 for details. RSSI threshold is not clearly determined for D2D communication. DECT explained to us that the system may prefer higher link quality with RSSI threshold, on top of minimum sensivity level and thus select connection via other devices instead of direct conection but it still does not provide us with exact simulation parameters values.				Evaluation group has made the assumption that cellular network is overlaying the mesh deployment ( this assumption may originate from 3GPP D2D communication). This assumption is not used in our simulation. Mesh network operates without overlaying cellular coverage and therefore such synchronization issue is not valid. Each node communicates to the next hop and is synchronized to frame timing provide by the neighbouring nodes. The interference caused by neighbouring node(s) transmission is calculated per each packet (per each transmission) so interference from colliding transmission, whether those are synchronized or not, is taken into account.

RSSI threshold is expected to be a system parameter very similar manner as there is parameters provided for Suitablity criteria, or cell re-selection criteria in cellular systems. 
In the compliance template we have provided that minimum sensitivity is -94dBm for NLOS for downlink (Table 5. page 56). Very common threshold practice is to add 3 dB margin, i.e. have a minimum connection threshold to be -91dBm  i.e. 3 dB over minimum sensitivity.  ( also -88dBm, i.e. 6 dB over minimum sensitivity could be considered).   DECT-2020 Results are provided with 3dB threshold, i.e using -91 dBm as a threshold. 

Actually we did not understand the question in that manner that evaluation group was asking the exact value to be used in simulation. The question was "Is there any particular value recommended in the DECT specs for this RSSI detection threshold?"

		2		5.2.4.3.11		Relaibiltiy		5GIA, ChEG		No		Unknown antenna model. In theory, from 5*4 antenna arrow to 15*4 antenna arrow in the same configurations, the upper limited antenna gain is 10*log10(15/5) = 4.7dB. However, the values in table 18 of self-evaluatoin report already exceed it. 				The upper limit of antenna gain is 10*log10(number of antenna elements) so with 64 antenna element the gain is 10*log10(64) = 18dB and with 20 antenna elements the gain is 10*log10(20)= 13 dB. So the main lobe difference is 5 dB. However the values in the tables are the SNIR change where the antenna directivity has impacted both the own signal, but also to the interference signal levels as the neighbouring cell beam is pointing to other direction selected in that cell. Naturally the increased directivity reduces signal energy leaking to other directions (side and back-lobes), as the larger portion of TX energy is concentrated to the desired direction beam. I.e the narrower beam is, less energy will be radiating to other direction. Therefore it is important to take into account in SNIR analysis that the non-intended direction interference levels are also varying based on antenna directivity performance. As beam is narrow, there is smaller likelihood that the main beam points to the direction that causes strong interference in neighbouring cell. 

We follow closely antenna modelling given in ITU-R M.2412-0, and we have modelled in our SNIR analysis the interference coming from other antennas side lopes explicitly.

DECT-2020 NR proponet comments to ChEG and 5GIA :
1. System simulation and frequency reuse gain results
We note that both ChEG and 5GIA simulation results are the very same, and therefore the our clarifications applies to both IEG reliability results.
We have compared our single frequency results with several companies URLLC self-evaluation results available in 3GPP contributions.  Contributions R1-1808865, R1-1813126 and R1-1813331 have all results URLLC on 700 Mhz case. In these conributions the (config B) 5%-tile SNIR values varies between  9.4 to -2.1 dB. In DECT -2020 submission the respective value is -1.7 dB, which is resonably in-line with these individual submissions in 3GPP. 
These evaluation reports have both downlink SNIR value of -2.8 dB, which is 1.1 dB less than result provided in the DECT submission and lower than referenced 3GPP submission. However in the higher percentage points the difference between results in DECT submission and these results are much more significant as the SINR is capped to 30 dB in Annex 3 of [ChEG] and Section II.E.1 of [5GIA]. 

Additionally, the gain differences from frequency re-use in 3- and 7-channel cases are very minor in results provided in Annex 3 of [ChEG] and Section II.E.1 of [5GIA]. The gain is only 7.2 dB for the 5th percentile point between the single frequency network operation (case 1) and re-use factor of 3 (case 2) and only 9.7 dB between single frequency network to re-use factor of 7 (case 3) case. For the 50-percentile point the corresponding gains are roughly 13 dB and 18 dB and for the 95-percentile point, the gain is increased even more, up to 22 dB and 28 dB respectively. Somehow the simulation favors users in good conditions. 

In DECT-2020 submission, there is no similar trend present. For 5-percentile point the 18.3 dB gain is achieved when moving from single frequency network to reuse 3, and 23.3 dB gain is achieved when moving from single frequency to reuse 7 case. For the 50-percentile and the 95-percentile points the gain between different frequency re-use factors remains at the similar level. 

Therefore, due to some reason not known, the results presented in Annex 3 [ChEG] and Section II.E.1 [5GIA] have tendency to provide more gains obtained from frequency re-use when UE has already a high SINR values and provides less gains in for low SINR UEs. In the presented result this impact is very significant and high SINR UEs are gaining roughly 18.3 dB more than low SINR UEs. 

In system level simulation assumptions (Table 4-1 in Annex 3 of [ChEG] and Table A-1 of [5GIA]), the scheduling is based on PF, Proportionally Fair scheduling. It is not apparent how scheduling will impact the performance results as the system level simulations should be based on full buffer use for collecting SINR statistics, and not to optimize system throughput at this stage. Proportional fair scheduling could favor those users in the good condition over the users in more challenging conditions and therefore may skew reliability results. As in these simulations each connection should always have data for transmission (based on full buffer) and systematic scheduling bias for good users may impact to SINR statistics collection. 
Can you clarify the PF scheduler operation: 
- How does the scheduler select which users are served first and which ones user served last in each simulation round? 
- Are all schedulers behaving systematically same manner in the simulation?
- What is the antenna model used in the analysis?
- How are antenna side slopes and interference from those modelled?
- Why the simulation is preferring UEs with good channel?
- Why frequency reuse gives so high gain for 50 and 95 percentile in your simulation? 

2. Link simulation results
The link level simulations and resulting SINR BLER curve is illustrated in Figure 3 in both IEG results. These link simulation results are done with QPSK(3/4) similarly as in the DECT-2020 submission. These performance results are based on Turbo code whereas DECT submission [3] was using Binary convolutional Coding (BCC). It is commonly known fact that the Turbo coding performs better than BCC. Even though better coding is used in the link simulations, the reported results are roughly 0.6 dB worse than results provided in DECT submission. DECT submission reported 8.6 dB and these results indicates that 9.2dB is needed to obtain 10-5 BLER reliability. This behaviour is not logical outcome as results provided with Turbo coding should be actually better than Binary convolutional coding results.
What where the simulation assumption for link level perfromance evaluation ?

It should be also noted that QPSK(3/4) coding is not only option which could be used for URLLC reliability evaluations. Even though DECT submission used in self-evaluation QPSK(3/4), the QPSK(1/2) is able to support needed application level data size with single slot transmission with transmission latency of 0.4166ms.
		ChEG's response:

According to the Calibration information between ChEG and 3GPP of Annex 1 in 5D/69,  ChEG's simulator including the scheduler, channel model, interference model, antenna model and etc is already calibrated with 3GPP. 

However, DECT self-evaluation report does not include any calibration result information. 

		3		5.2.4.3.12		Relaibiltiy		5GIA, ChEG		No		using different methodology or assumptions from M.2412, such as 
In 5D/1299 (DECT): Device deployment is 80% indoor, 20% outdoor.
In M.2412 8.4 Evaluation configurations TABLE 5 (end)：Device deployment is 80% outdoor, 20% indoor.				This is obvious typo. Same typo is in left side of the table where we list ITU-R assumptions.























IMT-2020-18(Rev.1)

		No.		Secion in Report ITU-RM.2411		Requieremnts 		IEG		Compliance evaluation by the IEG(s)		Potential issues		Attachment		Proponent's view

		1		5.2.4.2		Spectrum		CEG		Inconclusive		One important element that is missing is a channel numbering scheme and a frequency raster that would cover all the claimed frequency ranges. It is therefore difficult for the CEG to unequivocally conclude that the spectrum requirements are met.				Clarifications can be found in the "spectrum" part of the attached file, Please see page 38 the attached file for more details. 

		2		5.2.4.3.1, 5.2.4.3.3, 5.2.4.3.6		Peak data rate, User experienced data rate , Area traffic capacity		CIRAT		No		CA is not well specified.				CA function is well supported as defined in EUHT specification. Please see page 43 the attached file for more details.

		3		5.2.4.3.4, 5.2.4.3.5		5th percentile user spectral efficiency, Average spectral efficiency		5GMF, 5GIA, CIRAT		No		number of antenna  on TX and RX is 8, which is not enough. RR Scheduler specified in the EUHT specification but evaluation uses PF scheduler
Large guard band leading to lower spectrum utlization				Views:

1. It is observed that the eMBB evaluation results from 5GMF/5GIA/CIRAT come from the same 2 companies.
2. There are many critical misunderstandings about EUHT from "sources" companies, which will lead to incorrect evaluation results.
3. According to self evaluation, evaluation report from Bnrist( which is composed of more neutral universities) , evaluation results from IEEE and field test results, 8T8R configuration is enough to meet the ITU requirements.
4. It is observed that evaluation results with different antenna configuration from the "sources" companies show strange trend.
5. Analysis results show that the "sources" companies use incorrect simulation assumptions (for example, antenna configuration) so that the performance is significantly reduced.
6. Detailed response and clarification can be found in page 24~36 of attached file.
7. Detailed response and clarification for RR scheduler and guard band can be found in page 55 and 39 in attached file.

Questions for IEGs:

1. for the dense urban uplink, why is there slight improvements from 2T32R to 4T16R, but drastically decrease with 8T8R? even close to LTE 1T8R?

2. for the rural eMBB uplink, why is the performance of EUHT 8T8R even worse than NR 1T32R, although 8T8R has better diversity/array/spatial multiplexing gain?

3. for the indoor eMBB, why is the geometry SINR distribution with 1 vertical element is same as the the one with 8 vertical elements?

4. for the indoor eMBB uplink, why is the performance of EUHT 8T8R much worse than NR 2T32R, although 8T8R has similar diversity/array gain, much higher spatial multiplexing gain and with much more elements? 

5. Could IEG please check if the correct antenna configuration used in the simulation? It should be 8x8.

6. Could IEG please check if the correct number of vertical antenna elements is used in simulation especially for Indoor hotspot? It should be 8.

7. for the dense urban downlink, why does the source from IEGs  and 5GIF give completely same spectral efficiency results, but totally differently geometry SINR under the same configuration?




		4		5.2.4.3.4, 5.2.4.3.5, ….		5th percentile user spectral efficiency, Average spectral efficiency, mobility, connection density		CEG		Inconclusive		Scheduler (refer to 14.4 in 5D/90) and Bandwidth scalability (refer to 14.4 in 5D/90)
Simulations: The CEG spent a considerable amount of time and effort in extracting all the specifications of EUHT RIT, in an attempt to reconfigure its simulator to evaluate this candidate. However, this reconfiguration step could not be completed by simple parametric modifications of common blocks. Instead, it needed the development of completely new building blocks that would have required efforts equivalent to, if not surpassing, those spent to assess the rest of the candidates examined by the CEG. Ultimately, the CEG decided to abandon its attempts to evaluate the minimum requirements of EUHT RIT via simulation.				Detailed response and clarification for RR scheduler and Bandwidth scalability can be found in page 55 and 39 in attached file.

		5		5.2.4.3.10		Energy Efficiency		CIRAT		No		Details for sleeping mode for device is not well specified				Details mentioned in CIRAT report, including the detailed procedure, sleep start time, frame lengtht  are well specified in the EUHT specification. Please see page 48  of the attached file for detailed explanation.

		6		5.2.4.3.11		Reliability		CIRAT, 5GIA, 5GMF, WWRF		No		an MMSE algorithm of the best performance among many types of MMSE Receivers, such as MMSE IRC, is applied as per technical information given by the proponent. Technical detail of Kbest applied by the proponent in its self-evaluation is not clarified. Repetion performance is not good under low SINR				views:

1. It is observed that the relaibility evaluation results from 5GMF/5GIA/CIRAT come from the same 1 company.
2. There are many critical misunderstandings about EUHT from the only source company, which will lead to incorrect evaluation results.
3. Theoretical analysis and simulation verification show that repetition performance is good enough under low SINR.
4. With lower effective code rate and more antennas, EUHT should achieve higher reliability than NR. But evaluation from the source company gave the totally different and suspicious resutls.
5. With much more receive antenna, the performance of URLLC uplink should be at least similar to downlink. But evaluation from the source company gave the totally different and suspicious results.  
6. Analysis results show that the source company may use the incorrect  receiver processing (channel estimation, etc.) and/or wrong antenna configuration.
7. Please see page 11 of the attached file for more details.

Questions for IEGs
1. With more TX antennas and lower code rate, why is the EUHT performance much worse than NR according to the evaluation results?
2. Could IEG please check if the correct channel estimation algorithm used in the simulation?
3. With diveristy gain and array gain from more receive antennas, why is the performance of uplink much worse than downlink?
4. Could IEG please check if the correct antenna configuration used in the simulation? It should be 8x2.

		7		5.2.4.3.11		Reliability		CEG		inconclusive		See comments above in row 4 (or refer to the conclusions in section 14.4 in 5D/90). Lack of information regarding Kbest receiver.				
 K-Best is a non-linear MIMO detection algorithm, which has been used in Nufront’s EUHT chipsets and product of many other companies. The detailed implementation can be found in relative books and academic papers. One of them is :
https://www.researchgate.net/publication/220540216_A_VLSI_8_8_MIMO_near-ml_detector_with_preprocessing
 

		8		5.2.4.3.4, 5.2.4.3.5,5.2.4.3.13...		Average spectral efficiency, 5%-tile spectral efficiency, Mobility Traffic channel link data rates,Reliability;
ConnectionDensity, Area traffic capacity,User experienced data rate		CIRAT		No		These issues are remained from 33rd meeting, please see the attachement 1 about  self-evaluation report and Bnrist EG evaluation report				Please see page 54 of the attached file for more details.

		9		5.2.4.3.13		Mobility Traffic channel link data rates		CIRAT,WWRF		No		Using the different methodologies or assumptions from M.2412 in self-evaluation report and Bnrist EG evaluation report. Please see the attachement 2				Please see page 66 of the attached file for more details.

		10		5.2.4.3.13		Mobility Traffic channel link data rates@ Indoor Hotspot eMBB		CIRAT		No		Using the different methodologies or assumptions from M.2412 in self-evaluation report.
In 5D/1300 (self eval): TDL-iii in link-level simulation
In M.2412 8.4 Evaluation configurations Table 8: NLOS: CDL/TDL-i. LOS: CDL/TDL-iv in link-level simulation.				Please see page 71 of the attached file for more details.

		11		5.2.4.3.14		Mobility interruption time		CIRAT		No		RACH-less HO and CA are not well specified.
For example, It is not clear how the CA based mobility works in case of mobility between source CAP and target CAP (in 3GPP, a common MAC entity is assumed for the CA operation), no detail description can be found in the EUHT_specification’s Section 8.11 “Spectrum aggregation mode”. 				RACH-less HO and CA are well specified. Please see page 59 and 43 of the attached file for more details.

		12		5.2.3.2.6.3
5.2.3.2.23.2		Characteristics template		5GIA		-		there are mismatch between Characteristics template for EUHT and EUHT Specification, which has negative influence on carrying out evaluation aciivities for IEGs. For example, DRX, Paging and so on.				Please see page 73 of the attached file for more details.
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Table 18: Obtained SINR values in dB’s at the 5 percentile point of the CDF
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Microsoft_Excel_Worksheet1.xlsx

EUHT in 33rd meeting


			No.			Mismatch between EUHT spec and self eval			Issue			Impacted technical performance requirements			Reference			Response			Observation from SWG Evaluation


			1			Scheduling scheme			In 5D/1300 (EUHT spec): Only round-robin is supported.
In 5D/1300 (self eval): Propotional fair is used for spectrum efficiency, mobility (SLS part), reliability (SLS part) evaluation.			Average spectral efficiency
5%-tile spectral efficiency
Mobility
Reliability			Page 20 of EUHT specification and  B.2.1/B.2.2/B.2.4 of EUHT self-evaluation report in 5D/1300			1. In self-evaluation, propotional fair is used for base staion to schedule users. The user scheduler is implentation related, which is not necessary to be specified in specification. 
2. The "STA-supported scheduling mechanism" field bit of STA capability in Page 20  is used to indicate the internal scheduling of service stream in the STA. It is not the user scheduling in base station. As stated in 7.6.2 in EUHT specification :The resource allocation between all FID streams of the STA is completed by the STA internal scheduling. 			PF scheduler is used in the self-evluation as clarified by the proponent. The RR scheduler is not relative to this issue. IEGs can consider above in their evluation activies.


			2			Repetition scheme			In 5D/1300 (EUHT spec): maximum repetition number in OFDMA should be only 4.
In 5D/1300 (self eval): 12 repetitions in DL and 8 repetitions in UL with OFDMA for reliability evaluation.			Reliability			Page 105 and Page 106 of EUHT specification and B.2.4 of EUHT self-evaluation report in 5D/1300
			
For reliability LLS, non-OFDMA is used, up to 32 repetitions are supported. (refer to EUHT spec page 105 and 106) 
			[Discussions from the meeting find that different technolgies are applied to SLS and LLS in the self-evaluation from Nufront that does not follow ITU principle in the evaluation.] 


			3			Frame structure			In 5D/1300 (EUHT spec): Full uplink not supported.
In 5D/1300 (self eval): Full uplink used for mobility evaluation.			Mobility			Page 105 of EUHT specification and Section 5.9 ofEUHT self-evaluation report in 5D/1300
			It is low error mode in page 105 of EUHT spec, 
Mobility evaluation uses normal mode and can support full uplink. Please see table 56 for details.			Proponents clarified that "full uplink" means the traffic only happens in uplink and there is downlink control channel working in the frame.
[Discussions from the meeting find that there is contridition between current spec provided by Nufront and their self-evaluation]


			4			Guard interval (GI) configuration			In 5D/1300 (EUHT spec): Downlink GI (DGI) and uplink GI (UGI) are 2 symbols or 4 symbols.
In 5D/1300 (self eval): 1 symbol per frame in both UL and DL GI, not supported by spec. Overhead calculation is impacted.			Peak spectral efficiency
Peak data rate
Average spectral efficiency
5%-tile spectral efficiency
User experienced data rate			Page16 of EUHT specification and B.2.1/B.2.2/B.2.4 of EUHT self-evaluation report in 5D/1300
			GI  OFDM symbol number can be re-configured according to bit b63b62…b57 in table 55 in EUHT specification.			Discussions from the meeting find that the number of symbols applied in one place of spec. are not exactly alligned with the value applied in the self evaluation, that would lead to misunderstanding to IEGs. The proponent clarified that the number of symbols used in self evaluation is supported by spec. IEGs can consider it as above for their further evluation activities.


			5			Unknown physical channel			In 5D/1300 (EUHT spec): No USCH channel
In 5D/1300 (self eval): USCH is used. Overhead calculation is impacted.			UL average spectral efficiency
UL 5%-tile spectral efficiency
UL peak spectral efficiency
UL peak data rate			Page 79 of EUHT specification and B.2.1/B.2.2/B.2.4 of EUHT self-evaluation report in 5D/1300
5.2.3.2.13.1 in characteristics template
			USCH is typo. Should be UL-RACH, used for STA to access CAP.			Proponent clarified that USCH is typo in the self-evaluation. It should be UL-RACH, used for STA to access CAP. IEG can consider it as above for further evaluation activities.





			Conclusion from SWG Evaluation











Nufront self-evaluation


			Number			Issue			Impacted technical performance requirements			Reference						Comments


			1			In 5D/1300 (EUHT spec): maximum repetition number in OFDMA should be only 4.

In 5D/1300 (self eval): 12 repetitions in DL and 8 repetitions in UL with OFDMA for reliability evaluation.
			Reliability;
ConnectionDensity ;			Page 105 and Page 106 of EUHT specification and B.2.4 of EUHT self-evaluation report in 5D/1300
						Discussions in the 33rd meeting find that different multiple access technolgies are applied to SLS and LLS in the self-evaluation from Nufront that does not follow ITU principle in the evaluation.


			2			In 5D/1300 (EUHT spec): Full uplink frame structure is not supported.DL:UL={1:1, 2:1, 4:1, 8:1, 1:2, 1:4, 1:8}

In 5D/1300 (self eval): Full uplink frame structure is used for mobility and connection density evaluation.			Mobility;
Connection density			Page 105 of EUHT specification and Section 5.9 of EUHT self-evaluation report in 5D/1300.
						Discussions from the 33rd meeting find that there is frame structure contridition between current spec provided by Nufront and their self-evaluation


			3			In 5D/1300 (EUHT spec): Only round-robin is supported.

In 5D/1300 (self eval): Propotional fair is used for spectrum efficiency, mobility (SLS part), reliability (SLS part),Connection density (SLS part) evaluation.			Average spectral efficiency;
5%-tile spectral efficiency;
Mobility;
Reliability;
Connection density
Area traffic capacity  
User experienced data rate			Page 20 of EUHT specification and  B.2.1/B.2.2/B.2.4 of EUHT self-evaluation report in 5D/1300						Discussions from the 33rd meeting find that there is scheduler contridition between current spec provided by Nufront and their self-evaluation.























Bnrist EG evaluation report


			Number			Issue			Impacted technical performance requirements			Reference						Comments


			1			In 5D/1300 (EUHT spec): maximum repetition number in OFDMA should be only 4.

In 5D/67(Bnrist EG evaluation report): Repetition 12 or more in DL and Repetition 8 or more in UL with OFDMA for reliability evaluation.
			Reliability;			Page 105 and Page 106 of EUHT specification and B-10 of Bnrist EG evaluation report in 5D/67
						Different multiple access technolgies are applied to SLS and LLS in the Bnrist EG evaluation report that does not follow ITU principle in the evaluation.[same issue with Nufront self-evaluation report]


			2			In 5D/1300 (EUHT spec): Full uplink frame structure is not supported.DL:UL={1:1, 2:1, 4:1, 8:1, 1:2, 1:4, 1:8}

In 5D/67(Bnrist EG evaluation report): Full uplink frame structure is used for mobility and connection density evaluation.			Mobility;
Connection density			Page 105 of EUHT specification and B-9/B-11 of Bnrist EG evaluation report in 5D/67.
						There is frame structure contridition between current spec provided by Nufront  and Bnrist EG evaluation report.[same issue with Nufront self-evaluation report]


			3			In 5D/1300 (EUHT spec): Only round-robin is supported.

In 5D/67(Bnrist EG evaluation report): Propotional fair is used for spectrum efficiency, mobility (SLS part), reliability (SLS part), Connection density(SLS part) evaluation.			Average spectral efficiency;
5%-tile spectral efficiency;
Mobility;
Reliability;
Connection density
Area traffic capacity  
User experienced data rate			Page 20 of EUHT specification and  B-7/B-9/B-10/B-11 of Bnrist EG evaluation report in 5D/67						There is scheduler contridition between current spec provided by Nufront and Bnrist EG evaluation report.[same issue with Nufront self-evaluation report]
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Microsoft_Excel_Worksheet2.xlsx

Nufront self-evaluation


			Number			Issue			Impacted technical performance requirements			Reference						Comments


			5			In 5D/1300 (self eval):  The Mobility evaluation and Average/5%-tile spectral efficiency evaluation uses different parameters			Mobility @ Indoor Hotspot eMBB			B.2.1 of EUHT self-evaluation report (spectral efficiency) in 5D/1300: 

Frame structure:DL:UL = 2:1
Transmission scheme: Adaptive SU/MU-MIMO;
MU dimension: Maximum factor of 2
SU dimension: Up to 8 layers			Section 5.9 and B.2.2 of EUHT self-evaluation report (Mobility) in 5D/1300.: 

Frame structure: Full uplink
Transmission scheme: SU-MIMO;
MU dimension: N/A
SU dimension: Up to 4 layers			In M.2412, Mobility shall be evaluated under Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB test environments using the same evaluation parameters and configuration selected for the evaluation of average spectral efficiency and 5th percentile user spectral efficiency. Under Rural eMBB test environment, target values for both mobility of 120 km/h and 500 km/h in Table 4 of Report ITU-R M.2410-0 shall be achieved to fulfill mobility requirements of Rural-eMBB test environment.


									Mobility @ Dense Urban eMBB			B.2.1 of EUHT self-evaluation report (spectral efficiency) in 5D/1300: 

Frame structure: DL:UL = 2:1
Transmission scheme: Adaptive SU/MU-MIMO;
MU dimension: Maximum factor of 4
SU dimension: Up to 8 layers
Antenna configuration at UE: 8Tx, (1,4,2,1,1; 1,4)
Mechanic tilt : 110° in GCS
Electronic tilt: 90° in LCS
			Section 5.9 and B.2.2 of EUHT self-evaluation report (Mobility) in 5D/1300.: 

Frame structure: Full uplink
Transmission scheme: Adaptive SU-MIMO;
MU dimension: N/A
SU dimension: Up to 2 layers
Antenna configuration at UE: 2Tx, (1,1,2,1,1; 1,1)
Mechanic tilt : 90° in GCS
Electronic tilt: 100° in LCS


									Mobility @ Rural eMBB			B.2.1 of EUHT self-evaluation report (spectral efficiency) in 5D/1300: 

Frame structure: DL:UL = 2:1
Transmission scheme: Adaptive SU/MU-MIMO;
MU dimension: ?
SU dimension: Up to 8 layers
Antenna configuration at UE: 8T: (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)     			Section 5.9 and B.2.2 of EUHT self-evaluation report (Mobility) in 5D/1300.: 

Transmission scheme: SU-MIMO;
MU dimension: N/A
SU dimension: ?
Antenna configuration at UE: 2Tx, (1,1,2,1,1; 1,1)








Bnrist EG evaluation report


			Number			Issue			Impacted technical performance requirements			Reference						Comments


			1			In 5D/67(Bnrist EG evaluation report):  The Mobility evaluation and Average/5%-tile spectral efficiency evaluation uses different parameters			Mobility @ Indoor Hotspot eMBB			B-7 of Bnrist EG evaluation report (spectral efficiency)  in 5D/67.

Both BUPT and Tsinghua
Frame structure:DL:UL = 2:1
Modulation = Up to 1024 QAM
Numerology = 78.125 kHz SCS
Power control parameter = {P0=-86, alpha = 0.9}
TRxP number per site = 3
Mechanic tilt = 90° in GCS
Electronic tilt = 110° in GCS

Only BUPT 
Transmission scheme: Adaptive SU/MU-MIMO;
SU dimension: Up to 8 layers

Only Tsinghua 
SU dimension:Up to 8 layers			B-9 of Bnrist EG evaluation reportl (Mobility) in 5D/67: 

Both BUPT and Tsinghua
Frame structure: Full uplink
Modulation=Up to 256 QAM
Numerology = 39.0625kHz SCS
Power control parameter = {[0.6, -54]}
TRxP number per site = 1
Mechanic tilt = 180° in GCS
Electronic tilt = 90° in GCS

Only BUPT 
Transmission scheme: SU-MIMO;
SU dimension: Up to 4 layers

Only Tsinghua 
SU dimension:Up to 4 layers			In M.2412, Mobility shall be evaluated under Indoor Hotspot-eMBB, Dense Urban-eMBB, and Rural-eMBB test environments using the same evaluation parameters and configuration selected for the evaluation of average spectral efficiency and 5th percentile user spectral efficiency. Under Rural eMBB test environment, target values for both mobility of 120 km/h and 500 km/h in Table 4 of Report ITU-R M.2410-0 shall be achieved to fulfill mobility requirements of Rural-eMBB test environment.


									Mobility @ Dense Urban eMBB			B-7 of Bnrist EG evaluation report (spectral efficiency)  in 5D/67.

Both BUPT and Tsinghua
Frame structure:DL:UL = 2:1
Modulation = Up to 1024 QAM
Numerology = 78.125 kHz SCS
SU dimension = Up to 8 layers
Antenna configuration at UE = 8Tx:   (M,N,P,Mg,Ng; Mp,Np) = (1,4,2,1,1; 1,4)
Electronic tilt = 110° in GCS

Only BUPT 
Transmission scheme: Adaptive SU/MU-MIMO;
			B-9 of Bnrist EG evaluation reportl (Mobility) in 5D/67: 

Both BUPT and Tsinghua
Frame structure: Full uplink
Modulation=Up to 256 QAM
Numerology = 39.0625kHz SCS
SU dimension = Up to 2 layers
Antenna configuration at UE = 2Tx:   (M,N,P,Mg,Ng; Mp,Np) = (1,1,2,1,1; 1,1)
Electronic tilt = 105° in GCS

Only BUPT 
Transmission scheme: SU-MIMO;



									Mobility @ Rural eMBB			B-7 of Bnrist EG evaluation report (spectral efficiency)  in 5D/67.

Both BUPT and Tsinghua for 700MHz and 4GHz
Frame structure:DL:UL = 2:1
Modulation = Up to 1024 QAM
Numerology = 78.125 kHz SCS
Transmission scheme: Adaptive SU/MU-MIMO;

Both BUPT and Tsinghua for 4GHz
SU dimension = Up to 8 layers
Antenna configuration at UE = 8Tx:   (M,N,P,Mg,Ng; Mp,Np) = (1,4,2,1,1; 1,4)
Power control parameter = {P0=-60, alpha = 0.6}

Both BUPT and Tsinghua for 700MHz
SU dimension = Up to 4 layers
Antenna configuration at UE = 4Tx: (M,N,P,Mg,Ng; Mp,Np) =  (1,2,2,1,1; 1,2)  
Electronic tilt = 92° in LCS			B-9 of Bnrist EG evaluation reportl (Mobility) in 5D/67: 

Both BUPT and Tsinghua
Frame structure: Full uplink
Modulation=Up to 256 QAM
Numerology = 39.0625kHz SCS
Transmission scheme: SU-MIMO;

Both BUPT and Tsinghua for 4GHz
SU dimension = N/A
Antenna configuration at UE = 2Tx:   (1,1,2,1,1; 1,1)
Power control parameter = {P0=-55, alpha = 0.6}

Both BUPT and Tsinghua for 700MHz
SU dimension =  N/A
Antenna configuration at UE = 2Tx:   (1,1,2,1,1; 1,1)
Electronic tilt = 100 degree
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Proponent’s View on the issues raised for EUHT

Nufront
Feb 2020

A 4








Appreciation for IEGs

= \We highly appreciated the efforts that 5GMF/5GIA/CIRAT/5GIF/WWRF/CEG/AEG
made to study EUHT and perform the evaluation.

= Even though EUHT is a straightforward and concise system, it must take huge
amount of time and human resources to fully understand the details of the
specification and perform the evaluation in several months.







‘ The high consistency of the evaluation results from IEGs NUFRONT

) . . sevMF_ |  56A CIRAT Bias to

EUHT evaluation Usage scenario Downlink or average average
results 8 uplink samplel sample2 samplel sample2 samplel value | e
value

sample2

el st Dowr.mlink 0.237 0.24 0.239 0.24 0.232 0.240 0.238 <0.002
5 percentile user Uplm.k 0.173 0.18 0.171 0.16 0.17 0.16 0.169 <0.011
spectralleficienicy Dense Urban Dowr.1I|nk 0.292 0.22~0.25 0.294 0.25 0.287 0.25 0.271 <0.0235
(bit/s/Hz) Uplm.k 0.088 0.08~0.1 0.09 0.10 0.085 0.1 0.094 <0.0062
Rural Downlink None None None None None None None None
Uplink None 0.002~0.017 None 0.017 None None 0.017 0
el Hsiisst Dowr.1link 7.344 4,93~7.35 7.348 7.34 7.339 7.34 7.344 <0.0065
Average/spectral UpIm‘k 4.09 2.71~3.98 4.08 3.93 4.11 3.93 4.02 <0.09
e Dense Urban Dowr.1I|nk 7.412 7.68~7.74 7.409 7.68 7.33 7.68 7.542 <0.1982
(bit/s/Hz/ TRxP) Upllnlk 3.73 3.58~3.71 3.627 3.58 3.633 3.58 3.645 <0.0853
Rural Downlink None None None None None None None None
Uplink None 3.26~3.60 None 3.6 None None 3.6 0
Uplink None 92.37% 92.37% 92.37% 92.37% 0
Reliability URLLC .
Downlink
None 99.54% 99.54% 99.54% 99.54% 0

= Observation: Based on the extremely low bias shown in evaluation
results, it seems that the sources in different IEGs are SAME.







I I ‘ The high consistency of the evaluation results NUFRONT
Sl Usage scenario Downlink or uplink a?/iearsatgc:a

results
value

samplel Sample2

Indoor Hotspot — Downlink 0.24 0.239 0.24 0.241 0.24 <0.001
. eMBB(4GHz,12TRxP,channel A) Uplink 0.16 0.171 0.16 0.17 0.165 <0.006
5t percentile user

spectral efficiency Dense Urban — eMBB(4GHz,channel Downlink 0.25 0.294 0.25 0.287 0.270 <0.0237
(bit/s/Hz) A) Uplink 0.10 0.09 0.10 0.089 0.095 <0.0053

Downlink None None 0.15 None 0.15 0

SIE SISl R R Y, Uplink 0.017 None 0017  Nome  0.017 0
Indoor Hotspot — Downlink 7.34 7.348 7.34 7.342 7.343 <0.0055
eMBB(4GHz,12TRxP,channel A) Uplink 3:93 4.08 3.93 4.05 4 <0.0825

Average spectral

efficiency Dense Urban — eMBB(4GHz,channel Downlink 7.68 7.409 7.68 7.39 7.540 <0.1402
(bit/s/Hz/ TRxP) A) Uplink 3.58 3.627 3.58 3.622 3.602 <0.0248

Downlink None None 8.41 None 8.41 0

MIE AR, Uplink 3.60 None 360  None  3.60 0
. Uplink 92.37% 92.37% 92.37% 0
URLLC Downlink 99.54% 99.54% 99.54% 0
= Nufront, 'Source 1', 'Source 2' had long discussion about the evaluation results right before
WP 5D #34.

= Observation: 'Source 1’ and 'Source 2’ are the contribution providers to different IEGs.

= Several perplexing results in their results and the possible reason are raised by Nufront
during the discussion.








I I ‘ How to create reliable simulation results? NUFRONT

= Reliable platform. v 9

= Understand the system to be simulated. ? Assumptions

mAligned simulation assumptions. ?

" Correct processing details. ? [ {E i Channel Receiver

mReceiver processing







The misunderstandings about EUHT NUFRONT

m Reference signal only exists at the beginning of each physical frame? X

® Truth: The reference signal at the beginning of frame (CRS) is used for
Control channel only. There are periodic DRS in Traffic channel to
estimate and tracking the fast fading channel. Otherwise, the EUHT
system in Beijing-Tianjin high speed train could not work at all.

Case of HSR - Beijing-Tianjin Iftercity High-Speed Rail

2Only STBC in MIMO is supported. X
= Besides STBC, both open/closed loop

MIMO are supported to increase

the throughput.







‘ The misunderstandings about EUHT NUFRONT

® The number of MCS( Modulation and Coding Scheme) is too low to achieve fine
link adaptation. X

= [t seems that the encoded bits in EUHT spec is misinterpreted as uncoded bits

" Annex B |
(Normative) .
HI PP NR
S 2 MCS Parameters«
MCS index | Modulation | N - MCS | Modulation | Targetcode Rate | SE Table B. 1 defines the symbols used for the MCS parameter table, and the symbols in the symbol-
number Order ss Index Order R x [1024] dependent rate table. <
. ’ + +
0 BPSK 1 3 %0 | 0 2 120 02344 2 Table B. 1 Symbols used for the MCS parameter table«
QPSK 1 0.%0 1 2 157 0.30866 Symbol- Definition <
QPSK 1 |ors| 2 2 2 193 03770 R+ Code rate-
3 16.QAM t loso| 4 3 2 251 0.4002 Njp— The sum of the number of encoded bits of each spatial stream per
subcarrier<
4 16-QAM 1 |oss | 4 - 2 308 0.6016
Table B. 2 defines the MCS set for each spatial stream in equal-order modulation. «
16.QAM 1 |os| a 5 2 379 0.7402 avle P &4
Table B. 2 MCS parameters in EQM mode«
6 16.QAM } oss | 4 6 2 449 08770
64.0AM 1 06 6 B 2 526 1.0273 MCS index number{ Modulation mode-] N s5¢ R# N BPace
5 64.QAM 1 |ows| 6 8 2 602 11758 o BPSK- " 2= "
9 64.QAM 1 |om | & B 2 679 1.3262 " QPske " 12- 2
10 64-QAM 1 |oss| & 10 4 340 1.3281 Gl QpsKd " 4 Gl
i1 256.QAM 1 |oxs| 8 1" a8 1.4766 & 16-QAle ' 12- 4
256-QAM 1 |oss | 8 12 4 434 1.6053 4 16-QAM e 8 4
13 26QaM | 1 |oss| 8 13 4 490 19141 5 16-QAM- e S 4
100 BPSK t |ost| 1 14 553 21602 6 16-QAME e 18- 4
T e TS0 7a 64-QAM: 1 203 6«

= Quoted from “source 2” comments = Quoted from EUHT specification







I I ‘ The misunderstandings about EUHT NUFRONT

® The lowest SE in EUHT is 1. Therefore, it cannot work at low SINR. X

" FEUHT supports repetition in frequency and time domain, which makes the

lowest SE is 0.032. —
index
n number ERSC efficiency (normal BRSC efficiency
mode)
N 0.5

2 0.016 0.032 0 1 0.5

R 2 0.018 0.036 100 1 0.57 0.57
[ 24| 2 0.020 0.040 1 2 0.5 1
[ 24| 2 0.024 0.048 101 2 0.57 1.14
2 0.031 0.062 2 2 0.75 15
2 0.035 0.070 3 4 0.5 2
2 0.042 0.084 102 4 0.57 2.28
2 0.048 0.096 4 4 0.63 25
[ 8 2 0.063 0.126 5 4 0.75 3
e 2 0.071 0.142 6 4 0.86 35
[ 6 | 2 0.083 0.166 7 6 0.67 4
[ 6 | 2 0.095 0.190 8 6 0.75 4.5
[ 4| 2 0.125 0.25 9 6 0.83 5
[ 4| 2 0.143 0.286 10 6 0.875 5.25
e 2 0.167 0.334 11 8 0.75 6
R 2 0.19 0.38 12 8 0.83 6.64
[ 2 2 0.25 0.5 13 8 0.875 7
R 2 0.286 0.572 103 10 0.75 7.5
1| 2 0.5 1 104 10 0.875 8.75
1| 2 0.572 1.144







The results with these misunderstandings are quite confusing... NUFRONT

= eMBB and URLLC evaluation will be significantly effected
= performance in fast fading channel
= MCS selection
= MIMO scheme







URLLC Evaluation







How to achieve ultra-high reliability —------ Diversity NUFRONT

= 72dB gain is achieved if obtaining 10e-9 error rate

mDjversity order =1, 90 dB

° o — D T T
= Diversity order =8, 18 dB 10—
o Div Order = 2
. . . . . ) 1071 Div Order = 4
= Diversity in time/frequency/spatial domain —— Div Order = 8
10% | —DiyOrder=:16
® Time domain: may increase latency °el S/
n . i i 10°
Frequency: Interleaving + Coding in
1040 i i 1 i I
= Spatial: more antennas O ngean@e)

Improved reliability with diversity (credit: Ericsson)

® NR: 2x2 ; EUHT 8x2




http://kom.aau.dk/~nup/2016-06-27_Yilmaz-5G%20Ultra-reliable-Low-latency_final.pdf





I I ‘How to achieve ultra-high reliability —— Low Spectral Efficiency = NUFRONT

= | ower spectral efficiency -> higher reliability
= Two possible ways to implement low spectral efficiency
= | ow code rate (NR)

" normal code rate + repetition (EUHT)

1/12 LDPC Encoder QPSK Mod

1/2 LDPC Encoder QPSK Mod 6x Repetition







12x Repetition is used for URLLC DL Evaluation NUFRONT

= 4x in frequency domain, 3x in time domain
= 10.8 dB SINR gain can be obtained compared with no repetition

= Ability to further reduce latency in less extremely low SINR







Is repetition used in the URLLC Evaluation from WWRF? NUFRONT

=" The evaluation results of WWRF is BER = 99.9942%, much worse than expected performance

= Repetition number is missing in the assumptions | . 20 M
Signalling Waveform CP-OFDM (SU-MIMQO)
= Questions Subcarior Spacing 78,125 KEf (hmounts to 256 subearriens)
Cyelic Prefix 16, 32
= Repetition number used in evaluation? Guard Band Thue
Transmission Channel Tap Delay Channel
= SINR value for evaluation? Mobily T
Errors Considered Bit Error Rate, Percentage of reliability
Path Loss model NLa3
Channel Coding LDPC with 42 Code Rate
Modulation PSK (order 4), OPSK
Charnnel Estimation Imperfect, Non-Ideal
Number of Transmit Antennas 8 at the BS
Number of Receiver Antennas 2 atthe UE








‘ Huge performance gap with similar effective code rate? ~ NUFRONT

= The EUHT/NR URLLC DL evaluation results of 'Source 1'

____EUMT NR

Antenna Config 8T2R 2T2R
Code rate 0.048 ( 4/7 with 12x repetitions) 0.05
Reliability 99.54% 99.9998987%

= With more TX antennas and lower code rate, why is the EUHT

performance much worse than NR in 'Source 1"s evaluation?







Performance gain of repetition and Lower code rate is similar NUFRONT

10° =

1071 E
=
é g :
~ 1072}
5 F
&
[~
44
S 107°
O
S|
M

107°

SNR [dB]
0 CA-Polar, L=32 O LTE-TB-CC, List-1 Viterbi @ LDPC, min-sum, 25 iterations ¢ LTE-Turbo, Max-log-MAP
— K =40 --= K=1000 e NA [4]

Fig. 5. Comparison of different channel codes with different rates and information block lengths. Rates R = 1/3, 1/6, and 1/12, are respectively shown
with blue, red and black colors. For the deatil of the channel codes refer to [13].

= 65 dB SNR gain from 4x repetition
= 10.8 dB SNR gain from 12x repetition

[1]. Mahyar Shirvanimoghaddam, “Short Block-length Codes for Ultra-Reliable Low Latency Communications” , IEEE Communications
Magazine

= 6.2 dB SNR gain from 1/3 to 1/12 [1]







Is the channel estimation performance the bottleneck? NUFRONT

Ntx=8, Nrx=2, V=30km’h

= Not Really

DL Per

10-3 1 | 1 1 1 | 1 1
-10 -9.5 -9 -8.5 -8 -7.5 -7 -6.5 -6 -5.5 -5

SNR(dB)

= only 0.5 dB gap between Idea channel estimation and real channel estimation

= The required SINR for 99.54% PER is -7.2 dB, or —=5.7 dB even with the simplest channel
estimation, while the SINR in simulation is -2.5dB.

= ~5dB performance loss in the simulation of “source 1”

= |s something wrong with the channel estimation algorithm in 'Source 1"s simulation?







Is the control channel performance the bottleneck? NUFRONT

® No. Performance of CCH should be better than TCH
= | ower Code rate: 0.042@CCH; 0.048@TCH

= Fewer data bits: 56 @CCH, 256@TCH
= Performance with ideal/real CCH decoding is almost same

Ntx=8, Nrx=2, V=30km/h

—#— CCH normal decoding
—©— CCH force correct ]

107" r

DL Per

102

I I I I I I
-10.5 -10 -9.5 -9 -8.5 -8 -7.5 -7
QNR/AR)







Conclusion for URLLC DL Evaluation NUFRONT

= Reliability of EUHT should be similar to NR with the same antenna

configurations.

= With more antennas, reliability of EUHT should be better than NR.







URLLC UL Evaluation: Should UL be much worse than DLZNUFRONT

" Comment from 'Source 1': performance of EUHT URLLC UL should be

much worse than DL due to
= UL SINR is lower than DL SINR
= | ess Repetition number in UL than DL
® The URLLC results from 'Source 1'

= UL: 92.37%; DL 99.54%







‘ The truth: UL performance should be similar to DL NUFRONT

= SINR Analysis:

I O S

Input SINR -2.5dB -6.4 dB

Repetition Number 10.8dB (12x) 9dB (8x) -1.8
MIMO Array Gain 3dB (2Rx) 9dB (8Rx) +6.0
Total 11.3dB 11.6dB +0.3

= Additional Diversity Gain

= 4x Receive diversity gain ( from 2R to 8R)

= With similar effective SINR and higher diversity gain, reliability of UL

should be similar to DL.







Conclusion for URLLC Evaluation

= The results from 5GMF/5GIA/CIRAT are doubtful.
= The possible reasons:

® misunderstanding about EUHT system

® |ncorrect processing ( channel estimation, etc.)

= Nufront is willing to work closely with 'Source 1' and other companies to

exchange ideas and align the evaluation results.







eMBB Evaluation







Main concern from IEGs: 8x8 MIMO can’t meet requirements NUFRONT

= max MIMO Gain with Nt x Nr antenna

Optimal Diversity-Multiplex Tradeoff

= Diversity gain: Nt * Nr ' —— TR
—E—4T32R
60 —&— 8T8R

= Array Gain: Nt * Nr

® Spatial Multiplexing Gain: min(Nt, Nr)

Diversity Gain

= Optimal Diversity-Multiplexing Tradeoff
d*(k) = (m —k)(n — k).

= 8T8Rvs. 4T16R 0

20

1 2I 3 éll 5 (IS Ti' 8 9
Spatial Multiplex Gain
= Similar diversity/array gain

= Higher spatial multiplexing gain; Better Diversity-Multiplexing Tradeoff







I I ‘Evaluation results with Different Antenna Config from IEGs NUFRONT

B Dense Urban eMBB Uplink performance:

NR NR EUHT LTE EUHT 802.11ax
PAKYA ! 4T16R 8T8R 1T8R 8T8R 8T8R
(5GMF/5GIA/CIRAT) (Bnrist) Broadcom

6.14 3.6 2.7 8.2 8.75
5% SE 0.28 O 27 0.1 0.08 0.3 0.51

= Observations:
= Slight improvements from 2T32R to 4T16R, but drastically decrease with 8T8R?
= Performance of EUHT 8T8R is close to LTE 1T8R ? Where is 8T gain? n.(?.;’ ,:J

= Performance 802.11ax 8T8R is better than EUHT 8T8R from Bnrist V@- ‘

-
®  FEvaluation results of 802.11ax can be found at https://mentor.ieee.org/802.11/dcn/19/11-19-1284-02-AANI-summary-of-802-11ax-

self-evaluation-for-imt-2020-embb-indoor-hotspot-and-dense-urban-test-environments.docx, which was performed by Broadcom

based on the M.2412 guidance




https://mentor.ieee.org/802.11/dcn/19/11-19-1284-02-AANI-summary-of-802-11ax-self-evaluation-for-imt-2020-embb-indoor-hotspot-and-dense-urban-test-environments.docx





I I ‘Evaluation results with Different Antenna Config from IEGs NUFRONT

® Rural eMBB Uplink performance :

Rural UL NR NR EUHT EUHT

SE 1T32R 4T32R 8T8R 8T8R
(up to 2 layers) | (5GMF/5GIA/CIRAT) ( from Bnrist)
6.3 3.6 5.3

e ER

5% 0.12 0.19 0.002~0.017 0.14

= Observations:
= significant improvements from 1T32R to 4T32R
=" from 4T32R to 8T8R, drastically decreased SE, 5% SE is even decreased to almost 0?

= Why is the performance of EUHT 8T8R even worse than NR 1T32R, although 8T8R has

better diversity/array/spatial multiplexing gain?







Impact of the number of antenna elements NUFRONT

antenna

= More elements -> higher performance e o o St horizon

= higher gain, lower inter-cell interference

. . o |
= Example[1]: +42% improvement with more elements Base Station 348 3B

[1]. Li, Xiao & Heath, Robert & Linehan, Kevin & Butler, Ray. (2015). Impact of Metro Cell Antenna Pattern and Downtilt in Heterogeneous Networks.

90

T T
1-element dipole antenna
—+#— 2-element dipole antenna |

co
o

€ —#— 4-element dipole antenna
HPBW | Vertical SLL | Maximum gain 5% E— L
1-element dipole 78° NA 2.15dB1 ;E 75
2-element dipole 39¢ -10dB 5.15 dB1 é 70
4-element dipole 19.5° -12dB 8.15 dB1 % 65
Hornzontal quasi-omn1 | 14° -16 dB 10.2 dBi1 :i% 601
<

o
c
T

on
=

Metro cell antenna downtilt (Degree)







I I ‘ Is the same number of antenna elements used in evaluation 2NUFRONT

= The performance gain from more antenna elements in 3GPP self-evaluation

Antenna Config in Dense Urban, DL “ 5% SE _

M,N,P,Mg,Ng;Mp,Np) 11.48 4 vertical elements
8,8,2,1,1;2,8)

M,N,P,Mg,Ng;Mp,Np) 13.74 0.475 8 vertical elements
16,8,2,1,1;2,8) 20% gain 26% gain

= For dense urban/rural eMBB, EUHT uses 8 vertical elements.
= Different antenna elements in EUHT/NR evaluation for Indoor hotspot eMBB
=" EUHT: 64 elements, 8 vertical elements, (M,N,P,Mg,Ng; Mp,Np) =(8,4,2,1,1; 1,4)

=NR: 32elements, 1 vertical element; (M,N,P,Mg,Ng; Mp,Np) =(4,4,2,1,1; 4,4)







Simplified Analysis of antenna elements in Indoor NUFRONT

= Simulation Conditions: 2 BS, distance between BS 20 m, BS antenna height 3 m, UE antenna

height 1.5 m, mechanical tilt 180°

= Two cases of antenna element number = 1 and antenna element number = 8 are analyzed

20m

3m








‘ Analysis of antenna elements

® antenna gains

Antenna Gain (dB)

Antenna Gain of Two BS

20 r
y —&— 1 antenna element BS1 4
—&— 1*8 antenna element BS1 /
10 - Q = 1 antenna element BS2 /
{ — <€ —1*8 antenna element BS2 ;A

0(BS1) 5 10 15 20(BS2)
Distance to BS1 (m)

NUFRONT

= the difference between antenna gains

Antenna Gain Difference Between Two BS

60

—#— 1 antenna element
—&— 1*8 antenna element

o (%]
o o
T T

Antenna Gain Difference (dB)
W
o

0(BS1) 5 10 15 20(BS2)
Distance to BS1 (m)








Analysis of antenna elements NUFRONT

= considering path loss

SINR between two BS with different antenna

—&— 1 antenna element
—&A— 1*8 antenna element

U 1 1 1
0(BS1) 5 10 15 20(BS2)
Distance to BS1 (m)







Same Geometry SINR with 1 and 8 elements 2 NUFRONT

= The antenna configuration used in “source 1” for EUHT Indoor DL evaluation:
= 8Tx, (8,4,2,1,1; 1,4) at Base station, 8 vertical elements
= The geometry SINR is SAME as calibration results of RT-180010,
= the antenna configuration is (M,N,P,Mg,Ng;Mp,Np)=(4,4,2,1,1,4,4), 1 vertical element

Indoor 12TRxP 4GHz calibration from RT-180010
'1 T T T T T T T =

—

0.9 s
. 0.8 i
0.7 /

0.6 /

CDF

0.4 f

0.3

e - —pr 0.2 /
N .

011 i
ﬁabout 2.4 dB /
a—o—'_-r i M i

0

10 - 0 5 10 15 20 25 30 35
about 2.4dB Geometry SINR(dB)








Calibration or eMBB system level simulation?

NUFRONT

m Dense DL SINR from “Source 1” is different from calibration results of RT-180010, which

proves that SINR from “Source 1” is not for calibration, but for SLS.

CDF

09

08r

0.7

0.6

Ciaraa 405k

d7 calibratior from R T-183313
T T

i

/"

/

-

%\

04r

0.3

02

017

f"f

/

=10

0 3 20 30 40 50
14.9dB [@ec-metry SINR(dB)

60







II ‘Why does more elements lead to huge performance loss ? NUFRONT

= Observations on Indoor UL SE
= Slight improvements from 2T32R to 4T32R

= Huge performance loss for EUHT 8T8R, although 8T8R has similar diversity/array gain,

much higher spatial multiplexing gain and with much more elements?

m Performance of 802.11ax 8T8R is better than results of EUHT 8T8R from Bnrist

Indoor NR NR EUHT EUHT 802.11ax

UL 2T32R 4T32R 8T8R 8T8R 8T8R
(Source 1) (Source 1) (Source 1) (Bnrist)

AvESE 79

3.93 8.26 13.7

7.2 :
5% SE 0.40 0.44 0.16 0.38 0.52

® Possible reason: Is 1 vertical antenna element used in 'Source 1"s evaluation?







I I ‘What about 5GIF results ? NUFRONT

= Again, exactly SAME results between 5GIF and “Source 1”: Same Source?

I
5% SE 0.25 0.25

= However, totally different wideband SINR results between 5GIF and “Source 1”

Wideband SINR distribution | _5GIF | “Sourcel”

90% SINR 7 dB 17 dB
50% SINR 0dB 4.5 dB

5% SINR -5dB -3dB








Conclusion for eMBB Evaluation

= The results from 5GMF/5GIA/CIRAT are doubtful.
= The possible reasons:
® misunderstanding about EUHT system
= Mismatched evaluation parameters (For example, number of elements)

= Nufront is willing to work closely with 'Source 1' and other companies to

exchange ideas and align the evaluation results.







Additional clarification about receiver NUFRONT

=" an MMSE algorithm of the best performance among many types of MMSE Receivers, such as
MMSE IRC, is applied as per technical information given by the proponent. Technical detail of

Kbest applied by the proponent in its self-evaluation is not clarified.
= |t is noted that MMSE-IRC receiver is used in IEG’s report.

= K-Best is a non-linear MIMO detection algorithm, which has been used in Nufront’s EUHT
chipsets and product of many other companies. The detailed implementation can be found in

relative books and academic papers.














Clarification for the “12.5% guard band” from CEG NUFRONT

= From table 11.4.1.2-2, a somewhat perplexing result is precipitated: the proponent appears to multiply
the SCS of 390.625 by the number of data sub-carriers (Nsd) = 896, which yields about 350 MHz
(instead of 400 MHz, indicating a guard-band of 50 MHz built into the radio-frame?).This means that if
two such 400 MHz carriers are aggregated, there will be a compulsory guard band of 50 MHz between
them — which does not seem to constitute an efficient use of spectrum. For a 100 MHz carrier, the
bandwidth actually occupied by the sub-carriers is 87.5 MHz, which means that 12.5% (and not 10% as

mentioned in the compliance templates) of the spectrum is vacant.

A: Besides the 896 data sub-carrier, there are 24 phase-tracking pilots inserted into data sub-carriers,
which are used to mitigate the phase noise and improve the performance. Therefore, the number of
total useful sub-carrier is 920, which makes the guard band is about 40MHz, 10% of the bandwidth.
Although the guard band ratio is not aggressive, it may help to reduce the complexity and cost of base

stations and terminals.







Clarification for the “maximum number of supported bandwidths ” NUFRONT

= Bandwidth: However, Tables 8.1-2(b) and 8.1-3 of the self-evaluation, as reproduced below in Tables 11.4.1.2-2
and 11.4.1.2-3, would appear to sow some confusion in the mind of the reader, as the last column in Table
11.4.1.2-3 indicates a “maximum number of supported bandwidths for a component carrier”

A:In Table 11.4.1.2-3the maximum number of supported bandwidths for a component carrier is used to

indicate how many bandwidth options would be supported in different sub-carrier interval cases, which is the
number of columns in Table 8.1-2 for each sub-carrier interval option.

For example, for 19.53125KHz sub-carrier interval, the supported bandwidth for one component carrier is
5/10/15/20/25/30/40/50MHz, which is 8 bandwidth options.

Actually, the same term can also be found in 3GPP self-evaluation report. Would it be better to use “maximum
number of supported bandwidth options” instead?

Bandwidth scalability capability for EUHT

SCS [kHz] Minimum Maximum Maximum
component  [component carrier]  Number of
carrier bandwidth (MHz) supported

bandwidth bandwidth for a
(MHz) component carrier 5 10 15 20 25 30 40 50 60 80 100
Sub- 19.53125 5 50 8 SCS(kHz) | MHz | MHz | MHz | MHz | MHz | MHz MHz MHz | MHz | MHz | MHz
- 1053125 | 2024 448 672 896 1120 | 1344 | 1792 | 2240 N/A N/A N/A
bands 78.125 5 100 11 39.0625 112 224 336 448 560 672 896 1120 | 1344 | 1792 | 2240
AT 390625 50 200 2 78.125 56 112 168 224 280 336 448 560 672 896 | 1120

bands








Channel numbering rule NUFRONT

B Nufront think that frequency management related issues, for example channel numbering are constrained by
the spectrum regulator. We should not specify these rules in the IMT-2020 submission document without
instruction from the Chinese spectrum regulator since Nufront submitted the EUHT specification only as a
private company and sector member of ITU.

B Therefore, what we can do is to design internal rules for our product implementation, develop of radio
frequency chips in almost all frequency bands, and reserve some fields for future compatibility.

B That’s the reason why we define the variable length structure in the broadcasting frame since the bit-width
(depending on the range) of channel numbering is left to be defined by spectrum regulator. Once the authority

releases the channel numbering rule, the channel number information can be carried on TLV.

. 463423 Custom frame (TLV structure)«

Table 30 TLV frame definition<

Field< TLV type<’ TLV length<’ Data<’ <

Bit< 8« 16¢ Customized<’ <








Channel numbering rule in implementation

NUFRONT

B The channel numbering scheme and frequency raster we used in our product
implementation is as follows. It should be noted that this should be discussed with the
spectrum regulator. Any suggestion from ITU experts are welcome.

F=Fous + AF* (Ngy, = Nepn-ofrs) Ngn :EUHT-ARFCN
Frequency range (KHZ) AF ( MHz ) FOffs N chn-Offs Nchn The Data field with TLV Type = 0 of BCF_TLV frame is defined below, <
0-6000 (MHz) [78.125 [0 0 0-76799 Name« Length bit- Valve-
channel number of carrier #1 <{19¢ Indicates starting EUHT-ARFCN of carrier #1¢

6000-24250(MHz) | 78.125 | 6000 76800 | 76800- channel number of carrier #2¢ |19 Same as aboye<

310399 e 19« Same as above<
24250- 390.625 | 24250 31040 | 310400- channel number of carier #16-/19- Same as above:
100000(MHz) 0 504319 ¢








Clarification for Carrier Aggregation NUFRONT

= EUHT specification lacks of the essential detailed function of data aggregation and data dividing from/to
multiple component carriers in the MAC and higher layer

" I[n EUHT specification chapter 7.15.1 , Fig 57 spectrum aggregation working mode is defined. The
function of data aggregation and data dividing from/to multiple component carriers should be inside
radio resource management module and the detailed packet processing is implementation related. For
example, assigning more packets to the carrier which has less service load. Therefore, the detailed
processing is transparent to terminal and not necessary to be stated in specification.

e mm———————— e memSMmmmmmam— e rwm===ee=e B e
Management and control plane | Data plane ' MAC
n::‘"ﬁ: i, 10 | Adaptation
= gurati
9 ma!%gerrenl | sublayer
management Radio resource
@ management |
2 Metwork Power saving [ ARQ
E management management
= I i PHY processing such PHY processing such PHY processing such
Fragmenialion/ . i >
O I ouivir as code modulation, as code modulation, as code modulation.
< PHY control | L MIMO processing, etc. MIMO processing, etc. MIMO processing, etc.
= MPGU
Channe I generation
switching MIMO contro Link adaptation |
management MEUU
l aggregation
| :
MAC | : Subchannel 1/ Subchannel 2/ Subchannel N/
L R ayer et componet carrier 1 componet carrier 2 componet carrier N

Figure 2 Functions of MAC layer-

Figure 57 Multi-carrier and multichannel working mode of EUHT system+







Clarification for Carrier Aggregation NUFRONT

m EUHT specification lacks of the essential function of component carrier management

= EUHT defines the functions of carrier aggregation management
= 1) STA request CA based on its capability negotiation, see 6.3.4.4.

m?) CAP notifies STA to work in CA mode or not, see 6.3.4.5.

=3) In CA mode, once the data packets are divide onto component carriers, each
component carrier will work in the same way as non-aggregation mode. The
resource allocation in time/frequency/spatial domain is performed by each

component carrier and indicated in its CCH respectively.







Clarification for Carrier Aggregation

NUFRONT

m|n EUHT specification chapter 6.3.4.4. In STA capability request frame,
STA should report its capability to support CA or not; If STA selects to

support CA, then it should support all component carriers in CA.

3: Reserved-

STA supporting

2¢

0: Not supported;-

®|n EUHT specification
frame, CAP indicates the STA to active CA;

+

spectrum 1: Support spectrum aggregation mode;-
aggregation 2~3: reserved-
STA-supported

chapter 6.3.4.5 In STA

Spectrum aggregation
mode-

2

0: No aggregation;-
1: Aggregation mode;«
2~3: reserved-

a

capability response







Clarification for Carrier Aggregation NUFRONT

" |n section 8.11, CCH and TCH in each component carrier can be different. In the
figure below, there are 16 aggregated component carriers. each CC have its own
SICH/CCH/TCH channel respectively, which means the resource allocation and
data transmission in time/frequency/spatial domain can be accomplished for
each CC independently.

Gon:rponent " DL-TCH DL-TCH

—oc [ —oc |

Com pone nt DL-TCH DL-TCH

DL-TCH DL-TCH

DL-TCH DL-TCH

Figure 84 Spectrum aggregation mode







Clarification for Carrier Aggregation NUFRONT

" FEUHT specification lacks of the power allocation between multiple
carriers

" The power allocation between multiple carriers is implementation
related and subject to the total transmit power constraint.







Clarification for Power Saving of Energy Efficiency NUFRONT

mUnclear Sleep procedure

=sThere are no 7.3.4.15/16 sections. It may intend to refer to: 6.3.4.15
Sleep request frame and 6.3.4.16 Sleep response frame.

= Yes, it is 6.3.4.15/16. It is a typo due to section re-organization.
Thanks!

mBut 6.3.4.15 and 6.3.4.16 only include the frame format and the

definition of parameters in the format. The detailed procedure is not
defined.

= The section 6.3.5.15/16 is only management control frame, which
doesn’t contain detailed procedure. The detailed procedure is
specified in 7.16.2, as shown in the following slides.







7.16.2.2 shows the sleep initiated by STA, wake-up by CAP NUFRONT

S5TA CAP

SLP_REQ
ACK or Groupick

Window
listener

Data arrival
|

Window
listener

CH allocates downlink
resources

Data transmission

CCH allocates uplink and
dowinlink resource data
transmission

Data transmission

<J

Figure 58 Example -- sleep triggered by STA, waked up by CAP+








7.16.2.3 shows the sleep and wake-up initiated by CAP NUFRONT

STA CAP

SLP_RSP

Windowr
listener
Data arrival

e

DTF_IND

Windowr
listener

CCH allocates downlink
resources

Diata transmission

CCH allocates uplink and
downlink resource data

Data transmission

H

Figure 59 Process -- sleep triggered by CAP and waked up by CAP-~








7.16.2.4 shows the wakeup procedure initiated by STA

STA CAP

SLP_REQ

SLP_RsP

ACK or GroupAck

Resource request

CCH allocates
downlink resources

Data transmissio

CCH allocates uplink and
downlink resources

Data transmissicn

Figure 60 Process of wake-up by STA+

NUFRONT








Clarification for Power Saving of Energy Efficiency NUFRONT

= Unclear terminology and configuration information.

" |n the following paragraph from the EUHT specification, it is stated that the
physical frame length is configured by the BCF frame. However, there is no such
field/signaling in the BCF frame to configure the physical frame length.
Furthermore, it is noted that the definition of physical frame is not clear in the
EUHT specification.

= The physical frame length is constant as scenarios is settled down. STA can get the
frame length information after parsing the system information channel(SICH).

" The physical frame length was used in EUHT-based Intelligent Transportation
Standard in China(GB/T 31024 — 2014) to simplify the networking. It is implemented
in several project, but it is removed in the BCF field in the proposal to keep the
flexibility. Therefore, the statements “The physical frame length in BCF frame is one of
the sets of {0.5, 1, 2, 4, other} ms” in 7.16.2.6 should be removed too.







Clarification for Power Saving of Energy Efficiency

= Unclear start sleep time and wake up

NUFRONT

= This specification uses Figure 58 to describe the sleep procedure. However, the
figure is ambiguous. From this figure, it is not clear on the exact timing that STA
starts its sleep period. Although a parameter named “sleep start time” is included
in SLP_RSP frame, there is no detailed description or procedure to elaborate how

this parameter is used for period

" The “sleep start time” defined in Table
22 is the frame number, which is the
exact timing when the sleep duration
starts.

= For example, If CAP sends a sleep response
when physical frame number is N and the
"sleep start time" is N+2, it means STA

enters the alternation of sleep duration
after frame N+1.

Table 22 Sleep request frame body-

Field- Length/ bit- Description-
Reserved- 4. Default of 0-
Subsequent sleep window 4. Indicates the change from the initial sleep window

changes-

requested by the STA .«

0: Unchanged;-

1: Multiplication;

Other values indicate to be reserved-

*

+

Sleep start time- 16+ Indicates the start time of the first sleep window|
requested by the STA, which is expressed in frame|
number.

Sleep start window- 16- Indicates the size of the first sleep window requested
by the STA, in time unit of a physical frame duration.|

Window listener- 16- Indicates the size of the listening window requested

by the STA, in time unit of a physical frame duration}

£








Remaining Issues In #33








Clarification for the RR scheduler NUFRONT

= |[n 5D/1300 (EUHT spec): Only round-robin is supported.

A: The PF scheduling used in system level simulation is performed at CAP (base station)side. The task is to
allocate time/frequency/spatial resources to different STAs (terminals).

The RR scheduling indicated in the table below is actually STA internal scheduling for the multiple different
traffic services(streams), as stated in 7.6.2. The scheduling is performed inside STA. The task is to allocate

resources to different services inside STA.

bt~ P Ll Rt LTI ITesdeivieud

STA-supported 0: Only the round-robin scheduling is supported;
scheduling 1 1-R q

mechanism - Resenve

7.6.2 Resource allocation

The STA requests for resources according to the FID service stream, and the CAP allocates the
resources to the STA through the CCH. The resource allocation between all FID streams of the STA is
completed by the STA internal scheduling| The resource request and the distribution process are as

shown in Figure 51.

The same question is raised in the last meeting, which indicates the definition might be confusing to some
people. Does it help if we changed the term to “STA-supported internal service scheduling mechanism”?







lssues NUFRONT

In 5D/1300 (EUHT spec): maximum repetition number in OFDMA
should be only 4.

In 5D/1300 (self eval): 12 repetitions in DL and 8 repetitions in UL
with OFDMA for reliability evaluation.

In 5D/67(Bnrist EG evaluation report): Repetition 12 or more in
DL and Repetition 8 or more in UL with OFDMA for reliability

evaluation.







Clarification

= OFDMA in low error mode

= There are 2 OFDMA schemes supported in low error mode, indicated by bit 5 in control channel. The name of
the scheme are already changed to “Full RU” and “Single RU” for better understanding in the specification on
website.

= Full RU: occupy ALL the resource units (RU). Bit 18/17/14/13 are used to indicate repetition number in
frequency domain, which makes the maximum repetition number is 32.

= Single RU: occupy single RU. Bit 18/17/14/13 are used to indicate the index of the RU.
= The reliability evaluation is based on Full RU scheme while mMTC is single RU scheme in very low SINR range.

= Full uplink

= EUHT is TDD system with self-contained frame structure, in which control signaling must be sent in downlink
even if there is only uplink traffic data.

= Full uplink in EUHT means no downlink traffic data for normal mode frame. In the low-error mode, full uplink
means the lowest DL/UL ratio (1:8), where the DL symbols are used for ack only due to very small number of

OFDM symboils.







NUFRONT

Repetition Number in mMTC Link Level Simulation

= |n the low SINR range, the repetition number used in mMTC self-evaluation is 1/2/4.

= |f 8/12/16 times repetition were used, the spectral efficiency under -10 dB would be

significantly higher than the results in self-evaluation report.

Reference Huawei Huawei Huawei Ericsson Ericsson EUHT
Parameters
wvalue NB-loT eMTC NR NB-loT LTE-M
UL precoder - - - SINR (dB) SE (bit/s/Hz)
— 258 16.24,32.40.5 |40.48.84.80.96. | 144, 758 A3 0
872104120, [144 152 188 18 12 0
Modulation order BFSK-T/2 and QFSK- | QFSK QFSK QFSK-T/4 QFSK, 186040 T 0
Number ”f_zEE'”“":E 2,2.4562,10 NIA N 23456810 |NA 10| 0.004511958
uni
Mumber of repetiticn 1,2,4,8.16 1,2.4.8.16.232 [1 1,2,4,8.16 1,2,4,8,16,32 9] 0.023407084
TRxF receiver type | MMSE-IRC | Aligned with Aligned with | Aligned with | MMSE MMSE -8| 0.030897623
Channel estimatizn LMMSE LMMSE LMMSE Realistic Realistic 7| 0059137702
Ehaz;&érﬁding Turbo code Turbo code LDPC code Turbo code Turbo code :g 00052?3?213
DMRS configuration 2 REs for DMRS per |2 OFDM Typ!; | MRS, |According to According to ] 0116342441
LTI svmbols per addignal 1 JGFPE JGPE -3 0200454545
Source Huaweileh HuaweilNE Huawei(NF Ericsson (|l Ericsson (I Ericsson (I Intel (eMTC Intel (NB} ZTENR  ZTE LTE ] 0. 24626263
-1 0.314243386
SINR eMTC NB-loT NR LTE-M NB-loT NR LTE-M NR NR NB-loT 0 0.433548387
T 1 0.453275986
-15 0| 0.006018| 0.00008 0.0001 0.0001
T 0.01] 0.006485] 0.000391] 0.0001] _ 0.0001 2] 0.643824463
13| 0012722 0.0104]  0.0032 0.01] 0.0116 | 0.001898| 0.0008] 0.0008] 0.0008] 0.007133 3| 0.737703081
-12| 0.015554| 0.014017| 0.005511 0.01] 0.018421| 0.004813] 00045 0.0024| 0.00218%( 0.010501 4| 0.831581699
-11] 0.017404| 0.02006| 0.009387 0.02| 0.022411| 0.010882 0.0052 0.0064| 0.006066| 0.015557 5 0925460317
=101 0.02791| 0.026901| 0.015609 0.03[ 0.034552| 0.020062 0.00%6 0.04135| 0.0158312| 0.022634 B 0989460317
8] 0.032816| 0.036853| 0.024853 0.04( 0.04176] 0.033413 0.0213 0.0255( 0.048958| 0.030803 T 1. 216646465
-B| 0.043171| 0.050752| 0.0383578 0.05( 0.062357| 0.051609 0.0351 0.0405| 0.080035| 0.043966 a8 1.307022222
-T| 0.055357| 0.067769| 0.057317 0.07 0.08| 0.073583 0.0530 0.0590( 0.106044| 0.060096

3GPP, 16 repetitions, SE > 0 even with -13~-15dB

EUHT, 4 repetitions, SE == 0 with -11dB or lower








Clarification for Mobility Interruption Time NUFRONT

= |t is noted that Oms interruption time requires the STA to establish and maintain two connections to
two CAPs. Further, higher layer data needs to be available at both CAPs

=" The EUHT system protocol defines a flexible set of schemes that support multiple connections;

Section 5.2 describes the implementation of the multi-connection function;
5.2 Adaptation sublayer-

The MAC layer is divided into the adaptetion sublayer and the MAC sublayer, and the former uses the«-
services provided by the latter. The adaptation sublayer completes the functions as follows:«

receive Service Data Unit (SDU) from the upper layer;«
QoS classification of the received upper SDUs;«

For the service data unit whose QoS classification is completed, the header can be compressed as
needed; when the service stream information is established, the header compression function can
be switched on or off in the form of dynamic modification;«

Data encryption and decryption of the SDU;«

For services with low time delay and high reliability, in addition to improve reliability by the
multi-connection service replication and arbitration mechanism at the application layer, service
identification can also be camied out in the adaptation sublayer and the multi-connection
transmission mode can be constructed therein. The multi-connection mode can be activated or
deactivated by dynamic modification of the service flow information. If the multi-connection mode is
enabled for the special type of service identified above, multiple copies of the message can be
created by the message copy mode in the adaptation sublayer, and it is possible to schedule multiple
copies of the same message in different physical resources in the frame to improve transmission

reliability, and repeat message detection in the adaptation sublayer of the receiver to avoid duplicate
message delivery .+







Clarification for Mobility Interruption Time

mSection 5.2 defines a adaptation sub-layer, which plays a important
role in the multi-connection function;

"The adaptation sub-layer can improve the reliability by the multi-
connection function;

m|t is possible to schedule multiple copies of the same message in
different physical resources, which mean it can be transmitted in
different ways to improve the reliability. For example, multiple copies
can be sent by multiple CAPs to the same STA, thus realize the multi-
connection function;







Clarification for Mobility Interruption Time NUFRONT

= According to 7.19.2.3, the target CAP and source CAP STA e rarest CN
can exchange signaling and forward data packets, o Userdatapackets VT e .
which is used to maintain two connections between
the STA and two CAPS measurement control: configuration
= Through negotiation between the source CAP and Measurement Report
target CAP, for example the target CAP and source —
CAP could use the radio resource of different sub- Decision
channel/ component carrier to allocated to the STA, CAP Hendedeliennzsl
and then the STA connect with source and target CAP. AP Handover Response
< Handover Command
® If multiple component carriers are not used, EUHT - L Gl sl s
system can support multi sub-channel/OFDMA, which .
is defined in a single component carrier. For example, R et
the working bandwidth 2/3 can have multiple sub- Path Update
channel, it is similar to multiple carrier aggregation. So 4 e
multi-connection still can work in the no CA mode. S 2tantn e
< userd#a packets »< user data packets -








Clarification for Mobility Interruption Time NUFRONT

" I[n subway train-wayside wireless communication system, 1.8GHz+5.8GHz EUHT system is deployed to
support the Oms mobility interruption time for CBTC (Communication Based Train Control) service.

,ﬁ/ Railway train-wayside wireless nnmmunicat:inn-\\.
integrated service bearer

e Class 1: CBTC ({Communication Based Train Control)

(te))
A

e Clazs 2: Operation and Maintenance 1.8GHz CBTC
0 Class 3: Business & Passenger Service
J
N y
e N - +
Combining licensed and unlicensed bands “
e 1785-1795MHz dedicated licensed frequency band
for Chinese urban rail transit and 900MHz for HSR GOA4 (Broadcast,
e 5725-5805MHz ISM Unlicensed Band {t — 1)
N J
p -, 5.8GHz

5G technology
Supported by EUHT with URLLC

e J








Clarification for Mobility Interruption Time NUFRONT

= Carrier aggregation is not supported by EUHT as well, per reasons
provided in Section 2.1.2.1

= CA is supported in EUHT specification as mentioned above.







Clarification for “RACH-less handover” for Mobility Interruption Time

NUFRONT

B As CIRAT report stated, the RACH-less handover can save the overhead of handover, which can reduce
the duration of handover process and increase the reliability of “Oms mobility interruption time” with dual

connection.

B The RACH-less handover procedure is defined in 7.19.2.3

The target CAP provides some information to help the STA have access to the target CAP. The

target CAP sends the information to the source CAP through the "CAP Handover Response” message.
Then the source CAP sends the information that can be used in the target CAP to the STA by sending the
"Handover Command" message through the air interface so as to help the STA access the target CAP
when it hands over. «

The STAsynchronizes and accesses the target CAP according to the information received from the

source CAP in the "Handover Command” message }

RACH — less i1s used in EUHT, the target CAP can pre-allocate resources for STA to reduce handover

latency .+~

—>

source target
STA CAP CAP cN
Ll

user data packets user data packets

o -

measurement control: configuration

CAP Handover Request
Ll
AP Handover Response
.

Measurement Report

Evaluation and
Decision

Handover Command

< user data packets

user data packets »

synchronizes and accesses the target CAP

Path Update

v

Path Release

-~

Forward all data to
target CAP, release STA

user data packets

user data packets

\ 4

| | an |















Different parameters for mobility and eMBB SE in 3GPP self-evaluationN UFRONT

NR indoorHotspot (12 TRxP)

sourcel (CATT) sourced (LGE)
Smmilation bandwdith: Simulation bandwdith: Smmilation bandwdith:
10MHz 10MHz(FDD) 10MHz(FDD)
NR Mobility @ Antenna configuration Antenna configuration - 8F.  |Antenna configuration : 8E.,
mdoorHotSpot eMBEB BR(4421.1:1 4 1T, (1,1,1,1,1; 1.1} |(8821,1:22)2T(1.12.1.1;1.1) |(442.1.1; 14V1T, (1.1.1.1.1; 1.1)
Electronic tilt= 90° m LCS Electronic tilt=110° m LCS  |Electronic tilt= 90° m LCS
Power control parameter.a= 0.6,  |Power control parameterw = |Power control parameter:a = 0.9, PO
P0=-60 dBm 0.9, P0=-%0 dBm =-90 dBm
Simulation bandwdith E‘Jﬂ“m b;d“ it Simulation bandwdith
20 MHz(TDD) Mteﬁmﬁinm fonmation 10MHz(FDD)
NR ¢MBB SE @ Antenna configuration : 32R, 3IT(442.11:44) Antenna configuration
mdoorHotSpot eMBB (4421144 4T(1221.1; 1.2} AR(1 "'."'.1.1. 1 . 16R (44211 242T(1.121.1; 1.1)

Electromic tlt=%0° m LCS

Power control parameterP0=-81,

alpha = 0.8

Electromc tit= 50" m LCS

102, alpha = 0.9

Power control parameterP 0=

Electronic tilt= 90° m LCS
Power control parameter PO=-102,
alpha = 0.7

Note:

data from TR37. 910








Different parameters for mobility and eMBB SE in 3GPP self-evaluatiorl\I UFRONT

-

DenseUrban

sourcel (CATT)

T p—p—

NR Mohility @
Dense Urban
eMBB

Simulation bandwdith:
10MHz({TDID)
Antenna configuration :

Electwronic tlt=105 degree
Power control parameterc = 0.9,
PO =-86dBm

Simulation bandwdith:
10MH=FDD)
Antenna configuration :

Electronic tlt=105 degree
Power control parameter:o =
0.6, PO =-60dBm

Simulation bandw dith:

emptyv
Antenna configuration :
PR(8x8x2)/1T
Electronic tilt=10% degree
Power control parameter:Alpha
= 1.0, SNE target 15dB(P 0=

101)

NR. «MBB SE @
Dense Urban
eMBE

Smmulation bandwdith-

20 MHz (TDD)

Antenna configuration ; 16R.:
1.2}
Electronic tit=102 degree

Power control parameter:P 0=80,
alpha = 0.8

Simulation bandwdith:
20 MHz (TDD)
Antenna confisuration : 64,

1.1)

Electronic tilt=105 degree
Power control parameter:P 0=
80, alpha = 0.8

Simulation bandwrdith:
20 MHz (TDD)
Antenna configuration :

Electronic tilt=%% degree
Power control parameter:P 0=
80, alpha = 0.8

Note:

data from TER37T. 910








Different parameters for mobility and eMBB SE in 3GPP self-evaluationN UFRONT

Rural eMBB

sourcel (vivo)

T ——

Smmulation bandwdith: Simulation bandwdith: Simulation bandwdith:
NR Mobility @ 10MHz(FDD) | | 10MH=z(FDD) | 10MH=z{FDD) | |
rural eMBB ~ |Antenna configuration - 4B, (822.1.1; |Antenna configuration : 8F, Antenna configuration : 64R, (12.82.1.1;
cfeB 12017, {(1,1,1,1,1; 1.1}, (162211;22y2T,(1,12.1.1:1.1) 48V2T,(1,12.1.1; 1.1}
Electronic tilt= 100 degree Electronic tilt= 100° Electronic tilt= 100 degree
Power control parameter: Power control parameter: o = 0.9, |Power control parameter: o = 0.6, PO =-60
[0.8, -78] PO =-%0 dBm dBm
Smmulation bandwdith: Simulation bandwdith: Simulation bandwdith:
10MHz(FDD) FDD: 10 MHz . TDD: 20 MH=z 206MH=z{TDD)
NE eMBB SE |Antenna configuration : 32R.: Antenna configuration : Antenna configuration : 152Fx
@ rural eMBB |(8.8.2,1,1; 2.8)/1T:(1,1.1,1.1; 1.1} 32R(8,16.2,1,1:1,16)/4T(1.22.1.1; (1282 1.1 ye4TXRU(4.8.2.1.1)
cfgB 4T:= (122.1.1; 1.2) 1.2) I2TXRU(442.1.1)/2Tx(1,1.2.1.1)2
Electronic tilt= 100 degree Electronic tilt= 100 degree TXRU{1,12.1.1)
Power control parameter: PO=680, Power control parameter: PO=70, |Electronic tilt=100 degree
alpha = 0.6 alpha = 0.6 Power control parameter: PO=280, alpha = 0.8
Note: data from TR37V. 910








Further Clarification about mobility evaluation

B The SLS and LLS assumptions in mobility evaluation is set to same to be fair
B SINR Analysis
* the output of the SLS is 50% SINR for LLS

 The SINR value used in NUFRONT mobility evaluation is worse than NR provide values.

B The performance of mobility will be even better if using the SLS assumptions in eMBB SE
evaluation
* j.e.indenseUrban eMBB, the electronic tilt is set to 100 degree in mobilty, but in
eMBB SE is set to 110 degree, if we use 110 degree the performace will be better.

* Better mobility performance will be achieved with larger sub-carrier interval







Assumptions in evaluation

B we also find some promblems in the CIRAT's question, such as:
» campare the mobility LLS parameters ( full uplink ) with eMBB SE SLS parameters;
» In the comparison of rural mobility, compare the LMLC eMBB SE SLS parameters with
the rural config A(700MHz) mobility SLS parameters.
B Clarification of the typos in self evaluation
e UL_Para_LMLC parameters: Electronic tilt should be 92° , same as DL
* Dense urban eMBB: Mechanic tilt and Electronic should be switched
* Indoor hotspot eMBB: should be 1 TRxP, Mechanic tilt: 180° ; the dense params are

mistakenly put







TDL model in indoor mobility self evaluation

B The TDL model used for indoor mobility performance in self evaluation report is
TDL-i. The TDL-iii appeared in report is a typo.

B The average SE with TDL-I channel model in self evaluation is 7.2bit/s/Hz, which
is almost same as the results from IEG 7.26bit/s/Hz.

B If TDL-iii channel model was used, the average would be increased to 7.56bit.







Characteristics template








Clarification for MAC_CONNCETED, MAC_INACTIVE, MAC_IDLE NUFRONT

Q: MAC_CONNCETED, MAC_INACTIVE, MAC_ IDLE cannot be found in EUHT specification.

A: Section 5.4 of the EUHT specification defines different MAC protocol states of STAs, including idle state,
connecting state, and access state.

M The Idle state in section 5.4 corresponds to MAC_IDLE state

B The connecting state in section 5.4 includes two sub-states, which are MAC_CONNCETED (connected state)
and MAC_INACTIVE (sleep state).

B According to the specification, the STA enters the MAC_CONNCETED (connected state) state after
entering the network and established service flow, and then enters the MAC_INACTIVE (sleep state) after
sleeping. More information about MAC_INACTIVE (sleep state) can be found in 7.16.2 Power saving
mechanism

+
- Connecting state: service running state, in which, reserved resources are allocated to users to apply

for resources by taking uplink ACK resources in downlink services: response stream can be changed
and request can be deleted:; ETA can transit to sleep state after receiving the sleep request; the user
can quit the network after receiving the quit network frame and return to the initial state.«~

To sum up, MAC_CONNCETED, MAC_INACTIVE, MAC_ IDLE has a corresponding state
in EUHT specification, and relevant terms can be explicitly added to EUHT specification
if necessary.







Clarification for MAC_CONNCETED, MAC_INACTIVE, MAC_IDLE NUFRONT

Q: radio resource connection be found in EUHT specification.(e.g. radio resource connection
setup/release/recovery/suspension)

A: There are two types of radio resource connections between CAP and STA: data resource connection and
signaling resource connection. The EUHT MAC layer signaling is defined as management control frame in
section 6.3. EUHT‘s MAC layer signaling connection is used for the management and control of protocol
procedure, and is maintained by the MAC service flow with FID equal to 0.

The data connection is setup through the MAC layer signaling connection. The data resource connection is
defined in service stream management in sector 7.5, which including the setup / modify /delete procedure.
In MAC_CONNCETED state (connected state)., the data resource connection (service flow) will be suspended
during sleep state when there is no service and resumed when STA is awakened.

In addition, the PHY layer complete the PHY signaling control through the CCH signaling.







Clarification for DRX NUFRONT

Q: DRX cannot be found in EUHT specification

A: The main purpose of DRX is power saving, which is defined as sleep mode in EUHT
specification. See chapter 7.16 for details.







Clarification for paging NUFRONT

Q: Nothing about paging can be found in EUHT specification

A: The paging procedure is defined as wake-up procedure in EUHT specification. The
specific wake-up process (paging process) is defined in Section 7.16, and the paging
signaling involved in wake-up is DTF-IND.







Additional Information








EUHT achieves ultra-high reliability in Metro Deployment NUFRONT

= \Worst case reliability: 99.99985%
=" metro at 100km/h

u 5 8 G H Z File code: NELHSR-T-DI
‘ Inspection Report of EUH"'!' System fo.r Demonstration Segment of Report No: NELHSR-CS-00-2019-001
Beijing Metro Line 15
Version 1.0 Rev. 0

| I Owest p r | O rlty Se rVI Ce National Engineering Laboratory for System Test of High-Speed | . .\ . September 25, 2019

Railway of China Academy of Railway Sciences Corporation Limited

= Congested scenario

Table 4-45 Test results of Packet loss rate of

5.8GHz system carrying integrated service Table 4-49 Packet loss rate test results of 5.8 GHz system carrying integrated

services in congestion scenario

Test item Uplink Downlink Test item Uplink Downlink
Packet Loss Rate of CBTC Service 0% 0% Packet Loss Rate of CBTC Service 0% 0%
Packet loss rate of TCMS service 0% Packet Loss Rate of Emergency Text Service / 0%
Packet Loss Rate of Emergency Text Service / 0% Packet Loss Rate of PIS Service / 0.00015%
Packet Loss Rate of Train Broadcasting Service 0% 0% Packet Loss Rate of CCTV Service 1 0%
Packet Loss Rate of Emergency Intercom Service 0% 0% Packet Loss Rate of CCTV Service 2 0%
Packet Loss Rate of CCTV Service 1 0% Packet Loss Rate of CCTV Business 3 0%
Packet Loss Rate of CCTV Service 2 0% Packet Loss Rate of CCTV Service 4 0%
Packet Loss Rate of CCTV Business 3 0% Packet Loss Rate of Train Broadcasting Service 0% 0%
Packet Loss Rate of CCTV Service 4 0% Packet Loss Rate of Emergency Intercom Service 0% 0%
Packet Loss Rate of PIS Service 0% Packet loss rate of TCMS service 0%

— — 1 PRI 1 1 - 1 - - P







ISSCC Technology Innovation Award for URLLC to EUHT NUFRONT

m |[SSCC: The Top #1 SoC Conference of IEEE

® The World’s First Deployed URLLC Wireless Communication System and SoC








8x8 MIMO in Field Test: : More Tx Antenna Matters NUFRONT
= More Tx antenna Helps: optimal rank is high (6), which needs at 6 Tx antenna

= Significant improvement from 4x4 to 8x8

100

% of time

0 1 2 3 4 5 6 7 8 10th perc. Median 90th perc.

Optimal rank

From Ericsson: Werner, Karl & Asplund, H. & Figueiredo, D.V.P. & Jalden, Niklas & Halvarsson, B.. (2012). LTE-

advanced 8 X8 MIMO measurements in an indoor scenario. 750-753.







Field Test of Uplink Throughput in 5G+8K: More Tx Antenna Matters NUFRON T
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