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Part I
Administrative aspects of the Independent Evaluation Group
1	Name of the Independent Evaluation Group
IMT-2020 Evaluation Group, the Fifth Generation Mobile Communications Promotion Forum (5GMF IEG)
2	Introduction and background of the Independent Evaluation Group
The Fifth Generation Mobile Communications Promotion Forum (5GMF) was founded in September 2014. 5GMF has been conducting research & development concerning 5G Communications Systems including the standardization thereof, along with liaison & coordination with related organizations, the collection of information, and the dissemination & enlightenment activities. In September 2017, 5GMF IMT-2020 Evaluation Group (5GMF IEG) was established under the Technical Committee of the 5GMF and registered as an Independent Evaluation Group (IEG) committing in the process of IMT-2020 evaluation.
The members of 5GMF IEG are experts from mobile communication industry, academia or research entities actively developing and promoting relevant technical enablers or services in 5GMF. 5GMF IEG has been reviewing proposed RIT by Nufront and provides its partial evaluation results as this report attached.
3	Method of Work
The evaluation method in this report is in line with what are suggested in Report ITU-R M.2412 that are inspection, analysis and simulation. Regarding simulation works, all of the contributors submitted their simulation results there.
4	Administrative Contact Details
Mr. OHMURA, Yoshinori (Secretary General of 5GMF)
y-ohmura@arib.or.jp
5	Technical Contact Details
Mr. NAKAMURA, Takaharu (Principal Engineer, FUJITSU LIMITED)
n.takaharu@fujitsu.com
Mr. TAKETSUGU, Masanori (Senior Manager, NEC Corporation)
m-taketsugu@ nec.com
6	Other pertinent administrative information
None.

Part II	
Technical aspects of the work of the Independent Evaluation Group
A)	Evaluated candidate technologies for IMT-2020
This report is a final evaluation report on EUHT, as an RIT, the candidate technology submission in Document IMT-2020/18(Rev.1).
B)	Utilization of ITU-R evaluation guidelines
This final evaluation report contains evaluation performed in accord with in Report ITUR M.2412-0.
C)	Documentation of any additional evaluation methodologies
There are no additional evaluation methodologies developed to complement the evaluation guidelines in M.2412-0.
D)	Verification as per Report ITU-R M.2411 of the compliance templates
1	Gaps/deficiencies in submitted material and/or self-evaluation
Several gaps or deficiencies in E) have been identified in submitted material and its corresponding selfevaluation. In the evaluation captured in E) and Annex A, an MMSE algorithm of the best performance among many types of MMSE Receivers, such as MMSEIRC, is applied as per technical information given by the proponent.
2	Areas requiring clarifications
No area that requiring clarifications is identified.
3	General questions
No specific questions that should be clarified were identified.
E)	Assessment as per Report ITU-R M.2410, ITU-R M.2411 and ITU-R M.2412
1	Provision of compliance template for services (Section 5.2.4.1 of Report ITU-R M.2411-0)
	
	Service capability requirements
	Evaluator’s comments

	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)
	As provided in chapter 6 of this evaluation report, Nufront RIT has no ability to support the usage scenarios of eMBB and URLLC.

	(1) 	As defined in Report ITU-R M.2410-0.
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2	Provision of compliance template for technical performance (Section 5.2.4.3 of Report ITU-R M.2411-0)
	Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)
	Category
	Required value
	Value(2)
	Requirement met?
	Comments(3)

	
	Usage scenario
	Test environment
	Downlink or uplink
	
	
	
	

	5.2.4.3.1
Peak data rate (Gbit/s)
(4.1)
	eMBB
	Not applicable
	Downlink
	20
	
	
	Not assessed

	
	
	
	Uplink
	10
	
	
	

	5.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)
	eMBB
	Not applicable
	Downlink
	30
	
	
	Not assessed

	
	
	
	Uplink
	15
	
	
	

	5.2.4.3.3
User experienced data rate (Mbit/s)
(4.3)
	eMBB
	Dense Urban – eMBB
	Downlink
	100
	
	
	Not assessed

	
	
	
	Uplink
	50
	
	
	

	5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)
	eMBB
	Indoor Hotspot – eMBB
	Downlink
	0.3
	0.03~0.24
		Yes
	No
	For evaluation configuration of 4 GHz. Channel model A/B, 12/36 TRxP

	
	
	
	Uplink
	0.21
	0.08~0.18
		Yes
	No
	

	
	
	
	Downlink
	0.3
	0.01~0.06
		Yes
	No
	For evaluation configuration of 30 GHz. Channel model A/B, 12/36 TRxP

	
	
	
	Uplink
	0.21
	0.05~0.10
		Yes
	No
	

	
	eMBB
	Dense Urban – eMBB
	Downlink
	0.225
	0.22~0.292
		Yes
	No
	For evaluation configuration of 4 GHz, Channel model A/B.

	
	
	
	Uplink
	0.15
	0.08~0.1
		Yes
	No
	

	
	
	
	Downlink
	0.225
	0.001
		Yes
	No
	For evaluation configuration of 30 GHz, Channel model A/B.

	
	
	
	Uplink
	0.15
	0
		Yes
	No
	

	
	eMBB
	Rural – eMBB
	Downlink
	0.12
	
	
	Not assessed 

	
	
	
	Uplink
	0.045
	0.002~0.017
		Yes
	No
	

	5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)
	eMBB
	Indoor Hotspot – eMBB
	Downlink
	9
	4.93~7.35
		Yes
	No
	For evaluation configuration of 4 GHz. Channel model A/B, 12/36 TRxP

	
	
	
	Uplink
	6.75
	2.71~4.09
		Yes
	No
	

	
	
	
	Downlink
	9
	4.77~5.42
		Yes
	No
	For evaluation configuration of 30 GHz. Channel model A/B, 12/36 TRxP

	
	
	
	Uplink
	6.75
	2.48~3.61
		Yes
	No
	

	
	eMBB
	Dense Urban – eMBB
	Downlink
	7.8
	7.412~7.74
		Yes
	No
	For evaluation configuration of 4 GHz, Channel model A/B.

	
	
	
	Uplink
	5.4
	3.58~3.73
		Yes
	No
	

	
	
	
	Downlink
	7.8
	5.53
		Yes
	No
	For evaluation configuration of 30 GHz, Channel model A/B.

	
	
	
	Uplink
	5.4
	1.7
		Yes
	No
	

	
	eMBB
	Rural – eMBB
	Downlink
	3.3
	
	
	Not assessed 

	
	
	
	Uplink
	1.6
	3.26~3.60
		Yes
	No
	For evaluation configuration of 4 GHz, Channel model A/B.

	5.2.4.3.6
Area traffic capacity (Mbit/s/m2)
(4.6)
	eMBB
	Indoor-Hotspot – eMBB
	Downlink
	10
	
	
	Not assessed

	5.2.4.3.7
User plane latency
(ms)
(4.7.1)
	eMBB
	Not applicable
	Uplink and Downlink
	4
	
	
	Not assessed

	
	URLLC
	Not applicable
	Uplink and Downlink
	1
	
	
	Not assessed

	5.2.4.3.8
Control plane latency (ms)
(4.7.2)
	eMBB
	Not applicable
	Not applicable 
	20
	
	
	Not assessed

	
	URLLC
	Not applicable
	Not applicable
	20
	
	
	Not assessed

	5.2.4.3.9
Connection density (devices/km2)
(4.8)
	mMTC
	Urban Macro – mMTC
	Uplink
	1 000 000
	
	
	Not assessed

	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
	
	
	Not assessed

	5.2.4.3.11
Reliability
(4.10)
	URLLC
	Urban Macro –URLLC
	Uplink
	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
	0.24%
		Yes
	No
	For evaluation configuration A (4 GHz), Channel model A.

	
	
	
	Downlink 
	
	99.531%
		Yes
	No
	For evaluation configuration A (4 GHz), Channel model A.

	5.2.4.3.12
Mobility classes
(4.11)
	eMBB
	Indoor Hotspot – eMBB
	Uplink

	Stationary, Pedestrian
	
	
	Not assessed

	
	eMBB
	Dense Urban – eMBB
	Uplink

	Stationary, Pedestrian,
Vehicular (up to 30 km/h)
	
	
	Not assessed

	
	eMBB
	Rural – eMBB
	Uplink

	Pedestrian, Vehicular, High speed vehicular
	
	
	Not assessed

	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)
	
	
	Not assessed

	
	
	
	
	
	
	
	Not assessed

	
	eMBB
	Dense Urban – eMBB
	Uplink
	1.12 (30 km/h)
	
	
	Not assessed

	
	
	
	
	
	
	
	Not assessed

	
	eMBB
	Rural – eMBB
	Uplink
	0.8 (120 km/h)
	
	
	Not assessed

	
	
	
	
	0.45 (500 km/h)
	
	
	

	
	
	
	
	0.8 (120 km/h)
	
	
	Not assessed

	
	
	
	
	0.45 (500 km/h)
	
	
	Not assessed

	5.2.4.3.14
Mobility interruption time (ms) 
(4.12)
	eMBB and URLLC
	Not applicable
	Not applicable
	0
	
	
	Not assessed

	5.2.4.3.15
Bandwidth and Scalability
(4.13)
	Not applicable
	Not applicable
	Not applicable
	At least 100 MHz
	
	
	Not assessed

	
	
	
	
	Up to 1 GHz
	
	
	Not assessed

	
	
	
	
	Support of multiple different bandwidth values(4)
	
	
	Not assessed

	(1) 	As defined in Report ITU-R M.2410-0.
(2) 	According to the evaluation methodology specified in Report ITU-R M.2412-0.
(3)	Proponents should report their selected evaluation methodology of the Connection density, the channel model variant used, and evaluation configuration(s) with their exact values (e.g. antenna element number, bandwidth, etc.) per test environment, and could provide other relevant information as well. For details, refer to Report ITU-R M.2412-0, in particular, § 7.1.3 for the evaluation methodologies, § 8.4 for the evaluation configurations per each test environment, and Annex 1 on the channel model variants.
(4)	Refer to § 7.3.1 of Report ITU-R M.2412-0.
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Part III
Conclusion
The followings are the evaluation summary for a RIT for IMT-2020 candidate technology in Document IMT-2020/18(Rev.1).
1. Summary the Final Evaluation Report
1.1	Use of information in Report ITU-R M.2412
Does Independent Evaluation Group confirm use of Report ITU-R M.2412 in their work?
 Yes	 No
1.2	Provision of compliance templates
Provision of compliance template for services (section 5.2.4.1 of Report ITU-R M.2411)
 Yes	 No
Provision of compliance template for technical performance (section 5.2.4.3 of Report ITUR M.2411)
 Yes	 No
1.3	Summary of conclusions of the evaluation report
Does the Evaluation Report indicate that the candidate technology meet minimum service and spectrum requirements?
Service requirements:	 Yes	 No
Spectrum requirements:	 Yes	 No
Which test environments have been considered in the evaluation report? What is outcome of the evaluation?

	Test environment
	Does the evaluation report indicate that the minimum technical performance requirements are met in the test environment?

	 Indoor Hotspot – eMBB
	 Yes	 No

	 Dense Urban – eMBB
	 Yes	 No

	 Rural – eMBB
	 Yes	 No

	Urban Macro – mMTC
	 Yes	 No

	 Urban Macro – URLLC
	 Yes	 No



1.4	Additional evaluation methodologies and assumptions
Have any additional evaluation methodologies or assumptions that had not been included in the Report ITU-R M.2412 been used in evaluation?
 Yes	 No
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Annex A
Evaluation Results
A-1	5th percentile user spectral efficiency
Simulation results of 5th percentile user spectral efficiency can be found in an Excel file in Table A-1.
A-2	Average spectral efficiency
Simulation results of Average spectral efficiency can be found in an Excel file in Table A-1.
A-3	Reliability
Simulation results of Reliability can be found in an Excel file in Table A-1.
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Table A-1 
Simulation items and Excel files capturing the results
	Minimum technical performance requirements item (5.2.4.3.x), units, and Report
ITU-R M.2410-0 section reference(1)
	Category
	Required value
	Value (source 1)
	Value (source 2)
	Simulation results (in Excel files)

	
	Usage scenario
	Test environment
	Downlink or uplink
	
	
	
	

	5.2.4.3.4
5th percentile user spectral efficiency (bit/s/Hz)
(4.4)
	eMBB
	Indoor Hotspot – eMBB
	Downlink
	0.3
	0.03~0.24
	0.237
	SpectralEfficiency - 01 InH-eMBB-v01_.xlsx

	
	
	
	Uplink
	0.21
	0.08~0.18
	0.173
	

	
	
	
	Downlink
	0.3
	0.01~0.06
	None
	

	
	
	
	Uplink
	0.21
	0.05~0.10
	None
	

	
	eMBB
	Dense Urban – eMBB
	Downlink
	0.225
	0.22~0.25
	0.292
	SpectralEfficiency - 02 DenseUrban-eMBB-v01.xlsx

	
	
	
	Uplink
	0.15
	0.08~0.1
	0.088
	

	
	
	
	Downlink
	0.225
	0.001
	None
	

	
	
	
	Uplink
	0.15
	0
	None
	

	
	eMBB
	Rural – eMBB
	Downlink
	0.12
	None
	None
	SpectralEfficiency - 03 Rural-eMBB-v01.xlsx

	
	
	
	Uplink
	0.045
	0.002~0.017
	None
	

	5.2.4.3.5
Average spectral efficiency (bit/s/Hz/ TRxP)
(4.5)
	eMBB
	Indoor Hotspot – eMBB
	Downlink
	9
	4.93~7.35
	7.344
	SpectralEfficiency - 01 InH-eMBB-v01.xlsx

	
	
	
	Uplink
	6.75
	2.71~3.98
	4.09
	

	
	
	
	Downlink
	9
	4.77~5.42
	None
	

	
	
	
	Uplink
	6.75
	2.48~3.61
	None
	

	
	eMBB
	Dense Urban – eMBB
	Downlink
	7.8
	7.68~7.74
	7.412
	SpectralEfficiency - 02 DenseUrban-eMBB-v01.xlsx

	
	
	
	Uplink
	5.4
	3.58~3.71
	3.73
	

	
	
	
	Downlink
	7.8
	5.53
	None
	

	
	
	
	Uplink
	5.4
	1.7
	None
	

	
	eMBB
	Rural – eMBB
	Downlink
	3.3
	
	None
	SpectralEfficiency - 03 Rural-eMBB-v01.xlsx

	
	
	
	Uplink
	1.6
	3.26~3.60
	None
	

	5.2.4.3.9
Connection density (devices/km2)
(4.8)
	mMTC
	Urban Macro – mMTC
	Uplink
	1 000 000
	None
	None
	

	
	
	
	
	
	None
	None
	

	5.2.4.3.11
Reliability
(4.10)
	URLLC
	Urban Macro –URLLC
	Uplink

	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
	92.37%
	None
	Reliability - UrbanMacro-URLLC.xlsx

	
	
	
	Downlink 

	
	99.54%
	None
	

	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)
	None
	None
	

	
	
	
	
	
	None
	None
	

	
	eMBB
	Dense Urban – eMBB
	Uplink
	1.12 (30 km/h)
	None
	None
	

	
	
	
	
	
	None
	None
	

	
	eMBB
	Rural – eMBB
	Uplink
	0.8 (120 km/h)
	None
	None
	

	
	
	
	
	0.45 (500 km/h)
	None
	None
	

	
	
	
	
	0.8 (120 km/h)
	None
	None
	

	
	
	
	
	0.45 (500 km/h)
	None
	None
	


_______________
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Reliability - UrbanMacro-URLLC-rev3.xlsx

DL_SLS_Para


			Dense Urban - URLLC  DL


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1


			Multiple access			OFDMA			OFDMA						


			Duplexing			TDD			TDD						


			Modulation			QPSK			QPSK						


			Numerology			78.125 kHz SCS			78.125 kHz SCS						


			Simulation bandwdith			20 MHz			20 MHz						


			Frame structure			DL:UL = 2:1			DL:UL = 2:1						


			DLTransmission scheme			SU-MIMO			SU-MIMO						


			DL MU dimension			N/A			N/A						


			DL SU dimension			1			1						


			Antenna configuration at TRxP			8Tx, (8,4,2,1,1; 1,4)			8Tx, (8,4,2,1,1; 1,4)						


			Antenna configuration at UE			2Rx, (1,1,2,1,1; 1,1)			2Rx, (1,1,2,1,1; 1,1)						


			Scheduling			PF			PF						


			Receiver			Kbest			MMSE						v


			Channel estimation			Non-ideal			Non-ideal						


															


			System configuration parameters												


			Carrier frequency for evaluation			4 GHz			4 GHz						


			UE speeds of interest			for indoor 3 km/h, for outdoor 30 km/h			for indoor 3 km/h, for outdoor 30 km/h						


			TRxP number per site			3			3						


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			90° in GCS (pointing to horizontal direction)						


			Electronic tilt			99 degree			99 degree						


			Handover margin (dB)			1			1						


			Wrapping around method			Geographical distance based wrapping			Geographical distance based wrapping						


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Maximizing RSRP where the digital beamforming is not considered 						


			Other system configuration parameters align with Report ITU-R M.2412








DL_LLS_Para


			Dense Urban - URLLC  DL


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1


			Multiple access			Nufront claims to use non-OFDMA in  LLS and OFDMA in SLS			non-OFDMA(it uses the Nufront parameter, but we have the related comment on this )			v


			Carrier frequency for evaluation			4 GHz			4 GHz			


			Waveform			CP-OFDM			CP-OFDM			


			Numerology			78.125 kHz SCS			78.125 kHz SCS			


			Simulation bandwdith			20 MHz			20 MHz			


			Channel model			TDL-iii			TDL-iii			


			Scaled delay spread			363ns			363ns			


			UE Speed			for indoor 3 km/h, for outdoor 30 km/h			3 km/h			v


			Antenna configuration at TRxP			8T			8T			


			Antenna configuration at UE			2R			2R			


			TXRU pattern at TRxP			0dBi Omni-directional			0dBi Omni-directional			


			TXRU pattern at UE			0dBi Omni-directional			0dBi Omni-directional			


			TCH Transmission mode			SU-MIMO 			SU-MIMO 			


			TCH Modulation and coding			LDPC with code rate = 4/7, QPSK
Repetition 12			LDPC with code rate = 4/7, QPSK
Repetition 12(it uses the Nufront parameter, but we have the related comment on this )			v


			Channel estimation			Realistic			Realistic			


			CCH transmission scheme			56 bit payload includes CRC			56 bit payload includes CRC			


			CCH Modulation and coding			TBCC with code rate = 1/2, QPSK
Repetition 12			TBCC with code rate = 1/2, QPSK
Repetition 12			


			Packet size 			256 bit			256 bit			


			DRS configuration			2 symbols			2 symbols			


			Note: 
Nufront claimed it uses the non-OFDMA in LLS and OFDMA in SLS in the Dec. 2019 online meeting for one reliability evaluation. If the OFDMA multiple access technology is applied,  the maximum repetition number is 4. If the non-OFDMA is applied, the repetition number can be more than 4. 
However, the SLS and LLS should use the same technology in one evaluation as M.2412. The observation about this issue is that Nufront did not align with IMT-2020 methodology in the document of IMT 2020/27








UL_SLS_Para


			Dense Urban - URLLC  UL


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1


			Multiple access			OFDMA			OFDMA						


			Duplexing			TDD			TDD						


			Modulation			QPSK			QPSK						


			Numerology			78.125 kHz SCS			78.125 kHz SCS						


			Simulation bandwdith			20 MHz			20 MHz						


			Frame structure			DL:UL = 2:1			DL:UL = 2:1						


			UL Transmission scheme			SU-MIMO			SU-MIMO						


			UL SU dimension			1			1						


			Antenna configuration at TRxP			8Rx, (8,4,2,1,1; 1,4)			8Rx, (8,4,2,1,1; 1,4)						


			Antenna configuration at UE			2Tx, (1,1,2,1,1; 1,1)			2Tx, (1,1,2,1,1; 1,1)						


			Scheduling			PF			PF						


			Receiver			Kbest			MMSE						v


			Channel estimation			Non-ideal			Non-ideal						


															


															


			System configuration parameters												


			Carrier frequency for evaluation			4 GHz			4 GHz						


			UE speeds of interest			for indoor 3 km/h, for outdoor 30 km/h			for indoor 3 km/h, for outdoor 30 km/h						


			TRxP number per site			3			3						


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			90° in GCS (pointing to horizontal direction)						


			Electronic tilt			99 degree			99 degree						


			Handover margin (dB)			1			1						


			Wrapping around method			Geographical distance based wrapping			Geographical distance based wrapping						


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Maximizing RSRP where the digital beamforming is not considered 						


			Other system configuration parameters align with Report ITU-R M.2412








UL_LLS_Para


			Dense Urban - URLLC  UL


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1


			Multiple access			Nufront claims to use non-OFDMA in  LLS and OFDMA in SLS			non-OFDMA(it uses the Nufront parameter, but we have the related comment on this )						v


			Carrier frequency for evaluation			4 GHz			4 GHz						


			Waveform			CP-OFDM			CP-OFDM						


			Numerology			78.125 kHz SCS			78.125 kHz SCS						


			Simulation bandwdith			20 MHz			20 MHz						


			Channel model			TDL-iii(NLOS)			TDL-iii(NLOS)						


			Scaled delay spread			363ns(NLOS)			363ns(NLOS)						


			UE Speed			for indoor 3 km/h, for outdoor 30 km/h			3 km/h						v


			Antenna configuration at TRxP			8R			8R						


			Antenna configuration at UE			2T			2T						


			TXRU pattern at TRxP			0dBi Omni-directional			0dBi Omni-directional						


			TXRU pattern at UE			0dBi Omni-directional			0dBi Omni-directional						


			TCH Transmission mode			SU-MIMO			SU-MIMO						


			TCH modulation and coding			LDPC with code rate = 4/7, QPSK
Repetition 8			LDPC with code rate = 4/7, QPSK
Repetition 8(it uses the Nufront parameter, but we have the related comment on this )						v


			Channel estimation			Realistic			Realistic						


			Packet size 			256 bit			256 bit						


			DRS configuration			2 symbols			2 symbols						


			Note: 
Nufront claimed it uses the non-OFDMA in LLS and OFDMA in SLS in the Dec. 2019 online meeting for one reliability evaluation. If the OFDMA multiple access technology is applied,  the maximum repetition number is 4. If the non-OFDMA is applied, the repetition number can be more than 4. 
However, the SLS and LLS should use the same technology in one evaluation as M.2412. The observation about this issue is that Nufront did not align with IMT-2020 methodology in the document of IMT 2020/27








5%SINR_4GHz_ModelA


															5%-tile SINR in DL: -2.5dB																								5%-tile SINR in UL: -8dB








Reliability_4GHz


			Channel model A			RIT			Antenna config & Tx scheme			Numerology			Frame structure			LLS channel model			Req.						Source 1									Mean			Var			Number of samples			vs. Req.


			DL Reliability			TDD


						EUHT			8x2 SU-MIMO 			78.125 kHz SCS			DL:UL = 2:1			NLOS			Reliability			99.999%			99.54%									0.9954						1			LESS


																		LOS			Reliability			99.999%												ERROR:#DIV/0!						0			--- N/A ---











						TDD


						EUHT			2x8 SU-MIMO 			78.125 kHz SCS			DL:UL = 2:1			NLOS			Reliability			99.999%			92.37%									0.9237						1			LESS








																		LOS			Reliability			99.999%												ERROR:#DIV/0!						0			--- N/A ---
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SpectralEfficiency - 01 InH-eMBB-v01-rev4.xlsx

DL_Para_4GHz


			InH - eMBB


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source1			Source2


			Multiple access			OFDMA			OFDMA			Same value with IMT-2020/18


			Duplexing			TDD			TDD			Same value with IMT-2020/18


			Network synchronization			Synchronized			Synchronized			Same value with IMT-2020/18


			Modulation			Up to 1024 QAM			Up to 1024 QAM			Same value with IMT-2020/18


			Coding on data channel			LDPC			LDPC			Same value with IMT-2020/18


			Subcarrier spacing			78.125 kHz SCS			78.125 kHz 			Same value with IMT-2020/18


			Simulation bandwidth			20MHz			20MHz			Same value with IMT-2020/18


			Frame structure			DL:UL = 2:1			DL:UL = 2:1			Same value with IMT-2020/18


			Transmission scheme			Adaptive SU/MU-MIMO			Adaptive SU/MU-MIMO			Same value with IMT-2020/18


			MU dimension			Maximum factor of 2 			Maximum factor of 2 			Same value with IMT-2020/18


			SU dimension			Up to 8 layers			Up to 8 layers			Same value with IMT-2020/18


			DL-SCH transmission			8 DL-SCH ports in 20MHz bandwidth; 2symbols per 20ms			8 DL-SCH ports in 20MHz bandwidth; 2symbols per 20ms			Same value with IMT-2020/18


			CSI feedback			CSI: every 20ms			CSI: every 20ms			Same value with IMT-2020/18


			Interference measurement			SU-CQI			SU-CQI			Same value with IMT-2020/18


			ACK/NACK delay			Current frame			Current frame			Same value with IMT-2020/18


			Re-transmission delay			Next available frame			Next available frame			Same value with IMT-2020/18


			Antenna configuration at TRxP			8Tx, (8,4,2,1,1; 1,4)			8Tx, (8,4,2,1,1; 1,4)			Same value with IMT-2020/18


			Antenna configuration at UE			8Rx, (1,4,2,1,1; 1,4)			8Rx, (1,4,2,1,1; 1,4)			Same value with IMT-2020/18


			Scheduling			PF			PF			Same value with IMT-2020/18


			Receiver			Kbest			MMSE			MMSE


			Channel estimation			Non-ideal			Non-ideal			Same value with IMT-2020/18


			System configuration parameters


			TRxP number per site			3;			1 TRxP per site (12 TRxP); 
3 TRxP per site (36 TRxP);			1


			Mechanic tilt			110° in GCS			110° in GCS			Same value with IMT-2020/18


			Electronic tilt			90° in LCS			90° in LCS			Same value with IMT-2020/18


			Handover margin (dB)			1			1			Same value with IMT-2020/18


			Wrapping around method			Geographical distance based wrapping			No wrap around			Same value with IMT-2020/18


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered			Maximizing RSRP where the digital beamforming is not considered			Same value with IMT-2020/18


			Note: Other system configuration parameters align with Report ITU-R M.2412.








UL_Para_4GHz


			InH - eMBB


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1			Source 2


			Multiple access			OFDMA			OFDMA			Same value with IMT-2020/18


			Duplexing			TDD			TDD			Same value with IMT-2020/18


			Network synchronization			Synchronized			Synchronized			Same value with IMT-2020/18


			Modulation			Up to 1024 QAM			Up to 1024 QAM			Same value with IMT-2020/18


			Coding on PUSCH			LDPC			LDPC			Same value with IMT-2020/18


			Numerology			78.125 kHz SCS			78.125 kHz 			Same value with IMT-2020/18


			Simulation bandwdith			20 MHz			20MHz			Same value with IMT-2020/18


			Frame structure			DL:UL = 2:1			DL:UL = 2:1			Same value with IMT-2020/18


			Transmission scheme			Adaptive SU/MU-MIMO			Adaptive SU/MU-MIMO			Same value with IMT-2020/18


			MU dimension			Maximum factor of 2			Maximum factor of 2 			Same value with IMT-2020/18


			SU dimension			Up to 8 layers			Up to 8 layers			Same value with IMT-2020/18


			UL-SCH transmission			8 UL-SCH  ports in 20MHz bandwidth; 2 symbols per 20ms			8 UL-SCH  ports in 20MHz bandwidth; 2 symbols per 20ms			Same value with IMT-2020/18


			Antenna configuration at TRxP			8Rx, (8,4,2,1,1; 1,4)			8Rx, (8,4,2,1,1; 1,4)			Same value with IMT-2020/18


			Antenna configuration at UE			8Tx, (1,4,2,1,1; 1,4)			8Tx, (1,4,2,1,1; 1,4)			Same value with IMT-2020/18


			UL re-transmission delay			Next available frame			Next available frame			Same value with IMT-2020/18


			Scheduling			PF			PF			Same value with IMT-2020/18


			Receiver			Kbest			MMSE			MMSE


			Channel estimation			Non-ideal			Non-ideal			Same value with IMT-2020/18


			Power control parameter			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6			Same value with IMT-2020/18





			System configuration parameters


			TRxP number per site			3			1 TRxP per site (12 TRxP); 
3 TRxP per site (36 TRxP);			1


			Mechanic tilt 			110° in GCS			110° in GCS			Same value with IMT-2020/18


			Electronic tilt			90° in LCS			90° in LCS			Same value with IMT-2020/18


			Handover margin (dB)			1			1			Same value with IMT-2020/18


			Wrapping around method			Geographical distance based wrapping			No wrap around			Same value with IMT-2020/18


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Maximizing RSRP where the digital beamforming is not considered 			Same value with IMT-2020/18





			Other system configuration parameters align with Report ITU-R M.2412








DL_Para_30GHz


			InH - eMBB


			Technical configuration Parameters			Source 1


			Multiple access			OFDMA


			Duplexing			TDD


			Network synchronization			Synchronized


			Modulation			Up to 1024 QAM


			Coding on data channel			LDPC


			Subcarrier spacing			390.625 kHz 


			Simulation bandwidth			100MHz


			Frame structure			DL:UL = 2:1


			Transmission scheme			Adaptive SU/MU-MIMO


			MU dimension			Maximum factor of 2 


			SU dimension			Up to 8 layers


			DL-SCH transmission			8 DL-SCH ports in 100MHz bandwidth; 10 symbols per 20ms


			CSI feedback			CSI: every 20ms


			Interference measurement			SU-CQI


			ACK/NACK delay			Current frame


			Re-transmission delay			Next available frame


			Antenna configuration at TRxP			8Tx, (8,4,2,1,1; 1,4)


			Antenna configuration at UE			8Rx, (1,4,2,1,1; 1,4)


			Scheduling			PF


			Receiver			MMSE


			Channel estimation			Non-ideal


			System configuration parameters


			TRxP number per site			1 TRxP per site (12 TRxP); 
3 TRxP per site (36 TRxP);


			Mechanic tilt			110° in GCS


			Electronic tilt			90° in LCS


			Handover margin (dB)			1


			Wrapping around method			No wrap around


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 


			Other system configuration parameters align with Report ITU-R M.2412








UL_Para_30GHz


			InH - eMBB


			Technical configuration Parameters			Source 1


			Multiple access			OFDMA


			Duplexing			TDD


			Network synchronization			Synchronized


			Modulation			Up to 1024 QAM


			Coding on UL TCH			LDPC


			Numerology			390.625 kHz 


			Simulation bandwdith			100MHz


			Frame structure			DL:UL = 2:1


			Transmission scheme			Adaptive SU/MU-MIMO


			MU dimension			Maximum factor of 2 


			SU dimension			Up to 8 layers


			UL-SCH transmission			8 UL-SCH ports in 100MHz bandwidth; 10 symbols per 20ms


			Antenna configuration at TRxP			8Rx, (8,4,2,1,1; 1,4)


			Antenna configuration at UE			8Tx, (1,4,2,1,1; 1,4)


			UL re-transmission delay			Next available frame


			Scheduling			PF


			Receiver			MMSE


			Channel estimation			Non-ideal


			Power control parameter			P0=-60, alpha = 0.6





			System configuration parameters


			TRxP number per site			1 TRxP per site (12 TRxP); 
3 TRxP per site (36 TRxP);


			Mechanic tilt			110° in GCS


			Electronic tilt			90° in LCS


			Handover margin (dB)			1


			Wrapping around method			No wrap around


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 








DL_OH


			Configuration A (4GHz): 
20 MHz BW, 78.125kHz SCS, 20ms duration			Indoor Hotspot - eMBB						DL_OH_Para			DL_OH
(symbols/20ms)


						Overhead assumption						EUHT TDD


						IMT bands			CCH			1 symbol per 2ms (per frame)			10


									DL-SCH			2 symbols per 20ms, 8 ports for 8Tx			2


									DRS			For 8Tx: Up to 8 ports; 12 symbols per 2ms			120


									GI			1  symbol per 2ms			10


									Preamble			1 short preamble  symbol and 1 long preamble symbol per 2ms			20


									SICH			1 symbol per 2ms			10


									Total symbols			93 symbols per 2ms			930


									Total OH						172


									Total OH (%)						18.49%





						Note 1: the overhead assumption is the same with IMT-2020/18 EUHT





						Note 2: the overhead assumption of Configuration B (30GHz) is assumed as 18.49%, which is the same with Configuration A (4GHz)














UL_OH


			Configuration A (4GHz): 
20 MHz BW, 78.125kHz SCS, 20ms duration			Indoor Hotspot - eMBB						UL_OH_Para			UL_OH (symbols/20ms)


						Overhead assumption						EUHT TDD


						IMT bands			UL-SRCH			2 symbols per 20ms (per 10 frames)			2


									UL-RACH			1 symbol per 2ms (per frame)			10


									DRS			For 8Tx: Up to 8 ports;   6 symbols per 2ms			60


									UL-SCH			20 ms period, 8 ports for 8Tx; 2symbols per 20ms			2


									GI			1  symbol per 2ms			10


									Total symbols			46 symbols per 2ms			460


									Total OH						84


									Total OH (%)						18.26%








						Note 1: the overhead assumption is the same with IMT-2020/18 EUHT


						Note 2: the overhead assumption of Configuration B (30GHz) is assumed as 18.26%, which is the same with Configuration A (4GHz)


																		 








Results_4GHz_12TRxP


			Channel model A			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1			Source 2			Mean			Var			Number of samples			vs. Req.									Channel model B			Source 1			Source 2			Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD																																										DL Spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			9			7.34			7.344			7.342						2			LESS												7.35						7.35						1			LESS


																		5th percentile [bit/s/Hz]			0.3			0.240			0.237			0.2385						2			LESS												0.230						0.23						1			LESS








			UL spectral efficiency			TDD																																										UL spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			6.75			3.93			4.09			4.01						2			LESS												3.98						3.98						1			LESS


																		5th percentile [bit/s/Hz]			0.21			0.160			0.173			0.1665						2			LESS												0.180						0.18						1			LESS











Results_4GHz_36TRxP


			Channel model A			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1			Source 2			Mean			Var			Number of samples			vs. Req.									Channel model B			Source 1			Source 2			Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD																																										DL Spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			9			4.99						4.99						1			LESS												4.93						4.93						1			LESS


																		5th percentile [bit/s/Hz]			0.3			0.030						0.03						1			LESS												0.070						0.07						1			LESS








			UL spectral efficiency			TDD																																										UL spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			6.75			2.71						2.71						1			LESS												2.76						2.76						1			LESS


																		5th percentile [bit/s/Hz]			0.21			0.080						0.08						1			LESS												0.080						0.08						1			LESS














Results_30GHz_12TRxP


			Channel model A/B			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1						Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			9			5.42						5.42						1			LESS


																		5th percentile [bit/s/Hz]			0.3			0.060						0.06						1			LESS








			UL spectral efficiency			TDD


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			6.75			2.48						2.478						1			LESS


																		5th percentile [bit/s/Hz]			0.21			0.05						0.05						1			LESS











Results_30GHz_36TRxP


			Channel model A/B			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1						Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			9			4.77						4.77						1			LESS


																		5th percentile [bit/s/Hz]			0.3			0.010						0.01						1			LESS








			UL spectral efficiency			TDD


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			6.75			3.61						3.61						1			LESS


																		5th percentile [bit/s/Hz]			0.21			0.100						0.1						1			LESS















SpectralEfficiency - 02 DenseUrban-eMBB-v01-rev4.xlsx

DL_Para_4GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1			Source 2


			Multiple access			OFDMA			OFDMA			Same value with IMT-2020/18


			Duplexing			TDD			TDD			Same value with IMT-2020/18


			Network synchronization			Synchronized			Synchronized			Same value with IMT-2020/18


			Modulation			Up to 1024 QAM			Up to 1024 QAM			Same value with IMT-2020/18


			Coding on DL TCH			LDPC			LDPC			Same value with IMT-2020/18


			Numerology			78.125 kHz SCS			78.125 kHz SCS			Same value with IMT-2020/18


			Simulation bandwdith			20MHz			20MHz			Same value with IMT-2020/18


			Frame structure			DL:UL = 2:1			DL:UL = 2:1			Same value with IMT-2020/18


			Transmission scheme			Adaptive SU/MU-MIMO			Adaptive SU/MU-MIMO			Same value with IMT-2020/18


			MU dimension			Maximum factor of 4			Maximum factor of 4			Same value with IMT-2020/18


			SU dimension			Up to 8 layers			Up to 8 layers			Same value with IMT-2020/18


			DL-SCH transmission			8 DL-SCH ports in 20MHz bandwidth; 2symbols per 20ms			8 DL-SCH ports in 20MHz bandwidth; 2symbols per 20ms			Same value with IMT-2020/18


			CSI feedback			CSI: every 20ms			CSI: every 20ms			Same value with IMT-2020/18


			Interference measurement			SU-CQI			SU-CQI			Same value with IMT-2020/18


			ACK/NACK delay			Current frame			Current frame			Same value with IMT-2020/18


			Re-transmission delay			Next available frame			Next available frame			Same value with IMT-2020/18


			Antenna configuration at TRxP			8Rx, (8,4,2,1,1; 1,4)			8Rx, (8,4,2,1,1; 1,4)			Same value with IMT-2020/18


			Antenna configuration at UE			8Tx, (1,4,2,1,1; 1,4)			8Tx, (1,4,2,1,1; 1,4)			Same value with IMT-2020/18


			Scheduling			PF			PF			Same value with IMT-2020/18


			Receiver			Kbest			MMSE			MMSE


			Channel estimation			Non-ideal			Non-ideal			Same value with IMT-2020/18


			System configuration parameters


			TRxP number per site			3;			3			Same value with IMT-2020/18


			Mechanic tilt 			110° in GCS			110° in GCS			Same value with IMT-2020/18


			Electronic tilt			90° in LCS			90° in LCS			Same value with IMT-2020/18


			Handover margin (dB)			1			1			Same value with IMT-2020/18


			Wrapping around method			Geographical distance based wrapping			Geographical distance based wrapping			Same value with IMT-2020/18


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered			Maximizing RSRP where the digital beamforming is not considered			Same value with IMT-2020/18








			Note: Other system configuration parameters align with Report ITU-R M.2412.








































































































































































































UL_Para_4GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1			Source 2


			Multiple access			OFDMA			OFDMA			Same value with IMT-2020/18


			Duplexing			TDD			TDD			Same value with IMT-2020/18


			Network synchronization			Synchronized			Synchronized			Same value with IMT-2020/18


			Modulation			Up to 1024 QAM			Up to 1024 QAM			Same value with IMT-2020/18


			Coding on UL TCH			LDPC			LDPC			Same value with IMT-2020/18


			Numerology			78.125 kHz SCS			78.125 kHz 			Same value with IMT-2020/18


			Simulation bandwdith			20 MHz			20MHz			Same value with IMT-2020/18


			Frame structure			DL:UL = 2:1			DL:UL = 2:1			Same value with IMT-2020/18


			Transmission scheme			Adaptive SU/MU-MIMO			Adaptive SU/MU-MIMO			Same value with IMT-2020/18


			MU dimension			Maximum factor of 4			Maximum factor of 4			Same value with IMT-2020/18


			SU dimension			Up to 8 layers			Up to 8 layers			Same value with IMT-2020/18


			UL-SCH transmission			8 UL-SCH  ports in 20MHz bandwidth; 2 symbols per 20ms			8 UL-SCH ports in 20MHz bandwidth; 2symbols per 20ms			Same value with IMT-2020/18


			Antenna configuration at TRxP			8Rx, (8,4,2,1,1; 1,4)			8Rx, (8,4,2,1,1; 1,4)			Same value with IMT-2020/18


			Antenna configuration at UE			8Tx, (1,4,2,1,1; 1,4)			8Tx, (1,4,2,1,1; 1,4)			Same value with IMT-2020/18


			UL re-transmission delay			Next available frame			Next available frame			Same value with IMT-2020/18


			Scheduling			PF			PF			Same value with IMT-2020/18


			Receiver			Kbest			MMSE			MMSE


			Channel estimation			Non-ideal			Non-ideal			Same value with IMT-2020/18


			Power control parameter			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6			Same value with IMT-2020/18





			System configuration parameters


			TRxP number per site			3			3			Same value with IMT-2020/18


			Mechanic tilt 			110° in GCS			110° in GCS			Same value with IMT-2020/18


			Electronic tilt			90° in LCS			90° in LCS			Same value with IMT-2020/18


			Handover margin (dB)			1			1			Same value with IMT-2020/18


			Wrapping around method			Geographical distance based wrapping			Geographical distance based wrapping			Same value with IMT-2020/18


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Maximizing RSRP where the digital beamforming is not considered 			Same value with IMT-2020/18





			Other system configuration parameters align with Report ITU-R M.2412
























































































































































DL_Para_30GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Source 1


			Multiple access			OFDMA


			Duplexing			TDD


			Network synchronization			Synchronized


			Modulation			Up to 1024 QAM


			Coding on DL TCH			LDPC


			Numerology			390.625 kHz 


			Simulation bandwdith			100MHz


			Frame structure			DL:UL = 2:1


			Transmission scheme			Adaptive SU/MU-MIMO


			MU dimension			Maximum factor of 4


			SU dimension			Up to 8 layers


			DL-SCH transmission			8 DL-SCH ports in 100MHz bandwidth; 10 symbols per 20ms


			CSI feedback			CSI: every 20ms


			Interference measurement			SU-CQI


			ACK/NACK delay			Current frame


			Re-transmission delay			Next available frame


			Antenna configuration at TRxP			8Tx, (8,4,2,1,1; 1,4)


			Antenna configuration at UE			8Rx, (1,4,2,1,1; 1,4)


			Scheduling			PF


			Receiver			MMSE


			Channel estimation			Non-ideal


			System configuration parameters


			TRxP number per site			3


			Mechanic tilt			110° in GCS


			Electronic tilt			90° in LCS


			Handover margin (dB)			1


			Wrapping around method			Geographical distance based wrapping


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 


			Other system configuration parameters align with Report ITU-R M.2412








UL_Para_30GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Source 1


			Multiple access			OFDMA


			Duplexing			TDD


			Network synchronization			Synchronized


			Modulation			Up to 1024 QAM


			Coding on UL TCH			LDPC


			Numerology			390.625 kHz 


			Simulation bandwdith			100MHz


			Frame structure			DL:UL = 2:1


			Transmission scheme			Adaptive SU/MU-MIMO


			MU dimension			Maximum factor of 4


			SU dimension			Up to 8 layers


			UL-SCH transmission			8 UL-SCH  ports in 100MHz bandwidth; 10 symbols per 20ms


			Antenna configuration at TRxP			8Rx, (8,4,2,1,1; 1,4)


			Antenna configuration at UE			8Tx, (1,4,2,1,1; 1,4)


			UL re-transmission delay			Next available frame


			Scheduling			PF


			Receiver			Kbest


			Channel estimation			Non-ideal


			Power control parameter			P0=-60, alpha = 0.6





			System configuration parameters


			TRxP number per site			3


			Mechanic tilt 			110° in GCS


			Electronic tilt			90° in LCS


			Handover margin (dB)			1


			Wrapping around method			Geographical distance based wrapping


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 








DL_OH


			Configuration A (4GHz): 
20 MHz BW, 78.125kHz SCS, 20ms duration			Indoor Hotspot - eMBB						DL_OH_Para			DL_OH
(symbols/20ms)


						Overhead assumption						EUHT TDD


						IMT bands			CCH			1 symbol per 2ms (per frame)			10


									DL-SCH			2 symbols per 20ms, 8 ports for 8Tx			2


									DRS			For 8Tx: Up to 8 ports; 12 symbols per 2ms			120


									GI			1  symbol per 2ms			10


									Preamble			1 short preamble  symbol and 1 long preamble symbol per 2ms			20


									SICH			1 symbol per 2ms			10


									Total symbols			93 symbols per 2ms			930


									Total OH						172


									Total OH (%)						18.49%





						Note 1: the overhead assumption is the same with IMT-2020/18 EUHT





						Note 2: the overhead assumption of Configuration B (30GHz) is assumed as 18.49%, which is the same with Configuration A (4GHz)














UL_OH


			Configuration A (4GHz): 
20 MHz BW, 78.125kHz SCS, 20ms duration			Indoor Hotspot - eMBB						UL_OH_Para			UL_OH (symbols/20ms)


						Overhead assumption						EUHT TDD


						IMT bands			UL-SRCH			2 symbols per 20ms (per 10 frames)			2


									UL-RACH			1 symbol per 2ms (per frame)			10


									DRS			For 8Tx: Up to 8 ports;   6 symbols per 2ms			60


									UL-SCH			20 ms period, 8 ports for 8Tx; 2symbols per 20ms			2


									GI			1  symbol per 2ms			10


									Total symbols			46 symbols per 2ms			460


									Total OH						84


									Total OH (%)						18.26%








						Note 1: the overhead assumption is the same with IMT-2020/18 EUHT


						Note 2: the overhead assumption of Configuration B (30GHz) is assumed as 18.26%, which is the same with Configuration A (4GHz)


																		 








Results_4GHz


			Channel model A			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1			Source 2			Mean			Var			Number of samples			vs. Req.									Channel model B			Source 1			Source 2			Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD																																										DL Spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			7.8			7.68			7.411			7.5455						2			LESS												7.74						7.74						1			LESS


																		5th percentile [bit/s/Hz]			0.225			0.25			0.284			0.267						2			GRET												0.22						0.22						1			LESS








			UL spectral efficiency			TDD																																										UL spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			5.4			3.58			3.623			3.6015						2			LESS												3.71						3.71						1			LESS


																		5th percentile [bit/s/Hz]			0.15			0.1			0.09			0.095						2			LESS												0.08						0.08						1			LESS











Results_30GHz


			Channel model A/B			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1			Source 2			Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			7.8			5.53						5.53						1			LESS


																		5th percentile [bit/s/Hz]			0.225			0.001						0.001						1			LESS








			UL spectral efficiency			TDD


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			5.4			1.70						1.7						1			LESS


																		5th percentile [bit/s/Hz]			0.15			0.000						0						1			LESS















SpectralEfficiency - 03 Rural-eMBB-v01-rev3.xlsx

UL_Para_configuration B_4GHz


			Dense Urban - eMBB


			Technical configuration Parameters			Reference value from Nufront IMT-2020/18			Source 1


			Multiple access			OFDMA			OFDMA						


			Duplexing			TDD			TDD						


			Network synchronization			Synchronized			Synchronized						


			Modulation			Up to 256QAM			Up to 256QAM						


			Coding on PUSCH			LDPC			LDPC						


			Numerology			78.125 kHz			78.125 kHz						


			Guard band ratio on simulation bandwidth			10.16%			10.16%						


			Simulation bandwdith			20 MHz			20 MHz						


			Frame structure			DL:UL = 2:1			DL:UL = 2:1						


			Transmission scheme			Adaptive SU/MU-MIMO			Adaptive SU/MU-MIMO						


			SU dimension			For 8Tx: Up to 8 layers			For 8Tx: Up to 8 layers						


			Codeword (CW)-to-layer mapping			For 1~4 layers, CW1;
For 5 layers or more, two CWs			For 1~4 layers, CW1;
For 5 layers or more, two CWs						


			UL-SCH transmission			8 UL-SCH  ports in 20MHz bandwidth; 2 symbols per 20ms			8 UL-SCH  ports in 20MHz bandwidth; 2 symbols per 20ms						


			Antenna configuration at TRxP			8R: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)
(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			8R: (M,N,P,Mg,Ng; Mp,Np) = (8,4,2,1,1;1,4)
(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization


			Antenna configuration at UE			8T: (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)       
(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization			8T: (M,N,P,Mg,Ng; Mp,Np) =  (1,4,2,1,1; 1,4)       
(M, N, P, Mg, Ng; Mp, Np)
- M: Number of vertical antenna elements within a panel, on one polarization
- N: Number of horizontal antenna elements within a panel, on one polarization
- P: Number of polarizations
- Mg: Number of panels in a column;
- Ng: Number of panels in a row;
- Mp: Number of vertical TXRUs within a panel, on one polarization
- Np: Number of horizontal TXRUs within a panel, on one polarization						


			UL re-transmission delay			Next available frame			Next available frame						


			Scheduling			PF			PF						


			Receiver			Kbest			MMSE						v


			Channel estimation			Non-ideal			Non-ideal						


			Power control parameter			P0=-60, alpha = 0.6			P0=-60, alpha = 0.6						





			System configuration parameters


			Mechanic tilt 			90° in GCS (pointing to horizontal direction)			90° in GCS (pointing to horizontal direction)						


			Electronic tilt			100° in LCS			100° in LCS						


			Wrapping around method			Geographical distance based wrapping			Geographical distance based wrapping						


			Criteria for selection for serving TRxP			Maximizing RSRP where the digital beamforming is not considered 			Maximizing RSRP where the digital beamforming is not considered 						





			Other system configuration parameters align with Report ITU-R M.2412














UL_OH


			Configuration A (4GHz): 
20 MHz BW, 78.125kHz SCS, 20ms duration			Indoor Hotspot - eMBB						UL_OH_Para			UL_OH (symbols/20ms)


						Overhead assumption						EUHT TDD


						IMT bands			UL-SRCH			2 symbols per 20ms (per 10 frames)			2


									UL-RACH			1 symbol per 2ms (per frame)			10


									DRS			For 8Tx: Up to 8 ports;   6 symbols per 2ms			60


									UL-SCH			20 ms period, 8 ports for 8Tx; 2symbols per 20ms			2


									GI			1  symbol per 2ms			10


									Total symbols			46 symbols per 2ms			460


									Total OH						84


									Total OH (%)						18.26%








						Note 1: the overhead assumption is the same with IMT-2020/18 EUHT





																		 








Results_ configuration B_4GHz


			Channel model A			RIT			Antenna and TXRU mapping			Numerology			Frame structure			Req.						Source 1						Mean			Var			Number of samples			vs. Req.									Channel model B			Source 1						Mean			Var			Number of samples			vs. Req.


			DL Spectral efficiency			TDD																																										DL Spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			3.3									ERROR:#DIV/0!						0			--- N/A ---																		ERROR:#DIV/0!						0			--- N/A ---


																		5th percentile [bit/s/Hz]			0.12									ERROR:#DIV/0!						0			--- N/A ---																		ERROR:#DIV/0!						0			--- N/A ---








			UL spectral efficiency			TDD																																										UL spectral efficiency


						EUHT			8x8 adaptive SU/MU -MIMO			78.125 kHz SCS			DL:UL = 2:1			Average [bit/s/Hz/TRxP]			1.6			3.60						3.6						1			GRET												3.26						3.26						1			GRET


																		5th percentile [bit/s/Hz]			0.045			0.017						0.017						1			LESS												0.002						0.002						1			LESS
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Part I		Administrative aspects of the Independent Evaluation Group


1 Name of the Independent Evaluation Group


IMT-2020 Evaluation Group, the Fifth Generation Mobile Communications Promotion Forum (5GMF IEG)


2	Introduction and background of the Independent Evaluation Group


The Fifth Generation Mobile Communications Promotion Forum (5GMF) was founded in September 2014. 5GMF has been conducting research & development concerning 5G Communications Systems including the standardization thereof, along with liaison & coordination with related organizations, the collection of information, and the dissemination & enlightenment activities. In September 2017, 5GMF IMT-2020 Evaluation Group (5GMF IEG) was established under the Technical Committee of the 5GMF and registered as an Independent Evaluation Group (IEG) committing in the process of IMT-2020 evaluation.


The members of 5GMF IEG are experts from mobile communication industry, academia or research entities actively developing and promoting relevant technical enablers or services in 5GMF. 5GMF IEG has been reviewing proposed RIT by Nufront and provides its partial evaluation results as this report attached.





3.	Method of Work


The evaluation method in this report is in line with what are suggested in Report ITU-R M.2412 that are inspection, analysis and simulation. Regarding simulation works, all of the contributors submitted their simulation results there.


[bookmark: _GoBack]4.	Administrative Contact Details


	Mr. OHMURA, Yoshinori (Secretary General of 5GMF)


	y-ohmura@arib.or.jp


5.	Technical Contact Details


	Mr. NAKAMURA, Takaharu (Principal Engineer, FUJITSU LIMITED)


	n.takaharu@fujitsu.com





	Mr. TAKETSUGU, Masanori (Senior Manager, NEC Corporation)


	m-taketsugu@ nec.com





6.	Other pertinent administrative information


	None.





Part II	Technical aspects of the work of the Independent Evaluation Group


A) Evaluated candidate technologies for IMT-2020


This report is a final evaluation report on EUHT, as an RIT, the candidate technology submission in Document IMT-2020/18(Rev.1).


B) Utilization of ITU-R evaluation guidelines


This final evaluation report contains evaluation performed in accord with in Report ITUR M.2412-0.


C) Documentation of any additional evaluation methodologies


There are no additional evaluation methodologies developed to complement the evaluation guidelines in M.2412-0.


D) Verification as per Report ITU-R M.2411 of the compliance templates


1. Gaps/deficiencies in submitted material and/or self-evaluation


Several gaps or deficiencies in E) have been identified in submitted material and its corresponding selfevaluation. In the evaluation captured in E) and Annex A, an MMSE algorithm of the best performance among many types of MMSE Receivers, such as MMSEIRC, is applied as per technical information given by the proponent.


2. Areas requiring clarifications


No area that requiring clarifications is identified.


3. General questions


No specific questions that should be clarified were identified.
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E) Assessment as per Report ITU-R M.2410, ITU-R M.2411 and ITU-R M.2412


1. Provision of compliance template for services (Section 5.2.4.1 of Report ITU-R M.2411-0)


			


			Service capability requirements


			Evaluator’s comments





			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)


			As provided in chapter 6 of this evaluation report, Nufront RIT has no ability to support the usage scenarios of eMBB and URLLC.





			(1) 	As defined in Report ITU-R M.2410-0.











2. Provision of compliance template for technical performance (Section 5.2.4.3 of Report ITU-R M.2411-0)





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


			Category


			Required value


			Value(2)


			Requirement met?


			Comments
(3)





			


			Usage scenario


			Test environment


			Downlink or uplink


			


			


			


			





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


			eMBB


			Not applicable


			Downlink


			20


			


			


			Not assessed





			


			


			


			Uplink


			10


			


			


			





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


			eMBB


			Not applicable


			Downlink


			30


			


			


			Not assessed





			


			


			


			Uplink


			15


			


			


			





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


			eMBB


			Dense Urban – eMBB


			Downlink


			100


			


			


			Not assessed





			


			


			


			Uplink


			50


			


			


			





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


			eMBB


			Indoor Hotspot – eMBB


			Downlink


			0.3


			0.03~0.24


				Yes
	No


			For evaluation configuration of 4 GHz. Channel model A/B, 12/36 TRxP








			


			


			


			Uplink


			0.21


			0.08~0.18


				Yes
	No


			





			


			


			


			Downlink


			0.3


			0.01~0.06


				Yes
	No


			For evaluation configuration of 30 GHz. Channel model A/B, 12/36 TRxP








			


			


			


			Uplink


			0.21


			0.05~0.10


				Yes
	No


			





			


			eMBB


			Dense Urban – eMBB


			Downlink


			0.225


			0.22~0.292


				Yes
	No


			For evaluation configuration of 4 GHz, Channel model A/B.








			


			


			


			Uplink


			0.15


			0.08~0.1


				Yes
	No


			





			


			


			


			Downlink


			0.225


			0.001


				Yes
	No


			For evaluation configuration of 30 GHz, Channel model A/B.








			


			


			


			Uplink


			0.15


			0


				Yes
	No


			





			


			eMBB


			Rural – eMBB


			Downlink


			0.12


			


			


			Not assessed 





			


			


			


			Uplink


			0.045


			0.002~0.017


				Yes
	No


			





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


			eMBB


			Indoor Hotspot – eMBB


			Downlink


			9 


			4.93~7.35


				Yes
	No


			For evaluation configuration of 4 GHz. Channel model A/B, 12/36 TRxP








			


			


			


			Uplink


			6.75 


			2.71~4.09


				Yes
	No


			





			


			


			


			Downlink


			9 


			4.77~5.42


				Yes
	No


			For evaluation configuration of 30 GHz. Channel model A/B, 12/36 TRxP








			


			


			


			Uplink


			6.75 


			2.48~3.61


				Yes
	No


			





			


			eMBB


			Dense Urban – eMBB


			Downlink


			7.8 


			7.412~7.74


				Yes
	No


			For evaluation configuration of 4 GHz, Channel model A/B.








			


			


			


			Uplink


			5.4 


			3.58~3.73


				Yes
	No


			





			


			


			


			Downlink


			7.8 


			5.53


				Yes
	No


			For evaluation configuration of 30 GHz, Channel model A/B.








			


			


			


			Uplink


			5.4 


			1.7


				Yes
	No


			





			


			eMBB


			Rural – eMBB


			Downlink


			3.3 


			


			


			Not assessed 





			


			


			


			Uplink


			1.6 


			3.26~3.60


				Yes
	No


			For evaluation configuration of 4 GHz, Channel model A/B.





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


			eMBB


			Indoor-Hotspot – eMBB


			Downlink


			10


			


			


			Not assessed





			5.2.4.3.7
User plane latency
(ms)
(4.7.1)


			eMBB


			Not applicable


			Uplink and Downlink


			4


			


			


			Not assessed





			


			URLLC


			Not applicable


			Uplink and Downlink


			1


			


			


			Not assessed





			5.2.4.3.8
Control plane latency (ms)
(4.7.2)


			eMBB


			Not applicable


			Not applicable 


			20


			


			


			Not assessed





			


			URLLC


			Not applicable


			Not applicable


			20


			


			


			Not assessed





			5.2.4.3.9
Connection density (devices/km2)
(4.8)


			mMTC


			Urban Macro – mMTC


			Uplink


			1 000 000 


			





			





			Not assessed








			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


			


			


			Not assessed





			5.2.4.3.11
Reliability
(4.10)


			URLLC


			Urban Macro –URLLC


			Uplink





			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


			0.24%


				Yes
	No


			For evaluation configuration A (4 GHz), Channel model A.








			


			


			


			Downlink 


			


			99.531%


				Yes
	No


			For evaluation configuration A (4 GHz), Channel model A.








			5.2.4.3.12
Mobility classes
(4.11)


			eMBB


			Indoor Hotspot – eMBB


			Uplink





			Stationary, Pedestrian


			


			


			Not assessed





			


			eMBB


			Dense Urban – eMBB


			Uplink





			Stationary, Pedestrian,


Vehicular (up to 30 km/h)


			


			


			Not assessed





			


			eMBB


			Rural – eMBB


			Uplink





			Pedestrian, Vehicular, High speed vehicular


			


			


			Not assessed





			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)


			


			


			Not assessed





			


			


			


			


			


			


			


			Not assessed





			


			eMBB


			Dense Urban – eMBB


			Uplink


			1.12 (30 km/h)


			


			


			Not assessed





			


			


			


			


			


			


			


			Not assessed





			


			eMBB


			Rural – eMBB


			Uplink


			0.8 (120 km/h)


			


			


			Not assessed





			


			


			


			


			0.45 (500 km/h)


			


			


			





			


			


			


			


			0.8 (120 km/h)


			


			


			Not assessed





			


			


			


			


			0.45 (500 km/h)


			


			


			Not assessed





			5.2.4.3.14
Mobility interruption time (ms) 
(4.12)


			eMBB and URLLC


			Not applicable


			Not applicable


			0


			


			


			Not assessed





			5.2.4.3.15
Bandwidth and Scalability
(4.13)


			Not applicable


			Not applicable


			Not applicable


			At least 100 MHz


			


			


			Not assessed





			


			


			


			


			Up to 1 GHz


			


			


			Not assessed





			


			


			


			


			Support of multiple different bandwidth values(4)


			


			


			Not assessed





			(1) 	As defined in Report ITU-R M.2410-0.


(2) 	According to the evaluation methodology specified in Report ITU-R M.2412-0.


(3)	Proponents should report their selected evaluation methodology of the Connection density, the channel model variant used, and evaluation configuration(s) with their exact values (e.g. antenna element number, bandwidth, etc.) per test environment, and could provide other relevant information as well. For details, refer to Report ITU-R M.2412-0, in particular, § 7.1.3 for the evaluation methodologies, § 8.4 for the evaluation configurations per each test environment, and Annex 1 on the channel model variants.


(4)	Refer to § 7.3.1 of Report ITU-R M.2412-0.











Part III	Conclusion


The followings are the evaluation summary for a RIT for IMT-2020 candidate technology in Document IMT-2020/18(Rev.1).


1. Summary the Final Evaluation Report


1.1	Use of information in Report ITU-R M.2412


Does Independent Evaluation Group confirm use of Report ITU-R M.2412 in their work?


 Yes	 No


1.2	Provision of compliance templates


Provision of compliance template for services (section 5.2.4.1 of Report ITU-R M.2411)


 Yes	 No


Provision of compliance template for technical performance (section 5.2.4.3 of Report ITU-R M.2411)


 Yes	 No


1.3	Summary of conclusions of the evaluation report


Does the Evaluation Report indicate that the candidate technology meet minimum service and spectrum requirements?


Service requirements:	 Yes	 No


Spectrum requirements:	 Yes	 No


Which test environments have been considered in the evaluation report? What is outcome of the evaluation?





			Test environment


			Does the evaluation report indicate that the minimum technical performance requirements are met in the test environment?





			 Indoor Hotspot – eMBB


			 Yes	 No





			 Dense Urban – eMBB


			 Yes	 No





			 Rural – eMBB


			 Yes	 No





			Urban Macro – mMTC


			 Yes	 No





			 Urban Macro – URLLC


			 Yes	 No











1.4	Additional evaluation methodologies and assumptions


Have any additional evaluation methodologies or assumptions that had not been included in the Report ITU-R M.2412 been used in evaluation?


 Yes	 No





Annex A
Evaluation Results





A-1	5th percentile user spectral efficiency


Simulation results of 5th percentile user spectral efficiency can be found in an Excel file in Table A-1.


A-2	Average spectral efficiency


Simulation results of Average spectral efficiency can be found in an Excel file in Table A-1.


A-3	Reliability


Simulation results of Reliability can be found in an Excel file in Table A-1.





Table A-1 Simulation items and Excel files capturing the results


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


			Category


			Required value


			Value (source 1)


			Value (source 2)


			Simulation results (in Excel files)





			


			Usage scenario


			Test environment


			Downlink or uplink


			


			


			


			





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


			eMBB





			Indoor Hotspot – eMBB


			Downlink


			0.3


			0.03~0.24


			0.237


			SpectralEfficiency - 01 InH-eMBB-v01_.xlsx





			


			


			


			Uplink


			0.21


			0.08~0.18


			0.173


			





			


			


			


			Downlink


			0.3


			0.01~0.06


			None


			





			


			


			


			Uplink


			0.21


			0.05~0.10


			None


			





			


			eMBB


			Dense Urban – eMBB


			Downlink


			0.225


			0.22~0.25


			0.292


			SpectralEfficiency - 02 DenseUrban-eMBB-v01.xlsx





			


			


			


			Uplink


			0.15


			0.08~0.1


			0.088


			





			


			


			


			Downlink


			0.225


			0.001


			None


			





			


			


			


			Uplink


			0.15


			0


			None


			





			


			eMBB


			Rural – eMBB


			Downlink


			0.12


			None


			None


			SpectralEfficiency - 03 Rural-eMBB-v01.xlsx





			


			


			


			Uplink


			0.045


			0.002~0.017


			None


			





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


			eMBB


			Indoor Hotspot – eMBB


			Downlink


			9 


			4.93~7.35


			7.344


			SpectralEfficiency - 01 InH-eMBB-v01.xlsx





			


			


			


			Uplink


			6.75 


			2.71~3.98


			4.09


			





			


			


			


			Downlink


			9 


			4.77~5.42


			None


			





			


			


			


			Uplink


			6.75 


			2.48~3.61


			None


			





			


			eMBB


			Dense Urban – eMBB


			Downlink


			7.8 


			7.68~7.74


			7.412


			SpectralEfficiency - 02 DenseUrban-eMBB-v01.xlsx





			


			


			


			Uplink


			5.4 


			3.58~3.71


			3.73


			





			


			


			


			Downlink


			7.8 


			5.53


			None


			





			


			


			


			Uplink


			5.4 


			1.7


			None


			





			


			eMBB


			Rural – eMBB


			Downlink


			3.3 


			


			None


			SpectralEfficiency - 03 Rural-eMBB-v01.xlsx





			


			


			


			Uplink


			1.6 


			3.26~3.60


			None


			





			5.2.4.3.9
Connection density (devices/km2)
(4.8)


			mMTC


			Urban Macro – mMTC


			Uplink


			1 000 000 


			None


			None


			





			


			


			


			


			


			None


			None


			





			5.2.4.3.11
Reliability
(4.10)


			URLLC


			Urban Macro –URLLC


			Uplink





			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


			92.37%


			None


			Reliability - UrbanMacro-URLLC.xlsx





			


			


			


			Downlink 





			


			 99.54%


			None


			





			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)


			None


			None


			





			


			


			


			


			


			None


			None


			





			


			eMBB


			Dense Urban – eMBB


			Uplink


			1.12 (30 km/h)


			None


			None


			





			


			


			


			


			


			None


			None


			





			


			eMBB


			Rural – eMBB


			Uplink


			0.8 (120 km/h)


			None


			None


			





			


			


			


			


			0.45 (500 km/h)


			None


			None


			





			


			


			


			


			0.8 (120 km/h)


			None


			None


			





			


			


			


			


			0.45 (500 km/h)


			None


			None


			








_______________
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