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1 Proposals for online
Proposal 1.1: The following working assumption is confirmed:
For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.

Proposal 1.2: For uplink peak spectral efficiency and peak data rate:
· A bandwidth of 8 RBs is used.
· The peak data rate is [2.22-2.65]Mpbs
· The peak spectral efficiency is [1.54-1.84]bps/Hz
· This value is achieved with an uplink SNR of [7.05-7.08]dB
· FFS: Other assumptions to be included in the TR.

Proposal 1.3: For downlink peak spectral efficiency and peak data rate:
A transmission bandwidth of 160 PRBs out of a channel bandwidth of 30 MHz is used. Channel bandwidth of 30 MHz is used as denominator for calculation of spectrum efficiency.
· The peak data rate is [104.58-118.9]Mbps
· The peak spectral efficiency is [3.67-4.13]bps/Hz
· This value is achieved with an uplink SNR of [16.91-16.95]dB
· FFS: Other assumptions to be included in the TR.

Proposal 2.1: For evaluation parameters, the following table is agreed:
	Scenario
	Parameter
	Moderator proposal

	LLS connection density mMTC
	TBS for NR
	To be reported

	SLS mMTC
	Data transmission procedure
	EDT/RRC Resume for eMTC/NBIOT, SDT/RRC Resume for NR


	LLS reliability
	Simulation bandwidth  PUSCH
	To be reported

	
	Simulation bandwidth PDSCH
	To be reported

	
	MCS PUSCH
	To be reported

	
	MCS PDSCH
	To be reported

	
	# repetitions PUSCH
	To be reported

	
	# repetitions PDSCH
	To be reported

	
	Waveform
	DFT-S-OFDM for UL, OFDM for DL.

	LLS mobility
	Simulation bandwidth
	To be reported

	
	TBS
	256

	
	# repetitions
	To be reported

	SLS eMBB
	Number of UE receive antennas
	(1,1,2) as baseline, (1,2,2) can be additionally provided




Proposal 2.2: For FRF3, 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth).

Proposal 2.3: Companies are encouraged to provide calibration curves aligned with TR 38.821 calibration case 9 or case 10 (depending on whether frequency reuse factor one or three is used) for system-level simulation. Then there is no need for additional cross-company calibration.

Proposal 2.4: RAN1 to discuss the impact of simulating earth moving cell / earth fixed cell, impacts of feeder link switch, and assumptions on gateway density.

Proposed conclusions:
· RAN1 can further discuss the impact of simulating earth moving cell / earth fixed cell, impacts of feeder link switch, and assumptions on gateway density.
· RAN1 can provide input to RAN2 (pending RAN2 progress) for the evaluation of control and user plane latency

2 Issue #1: Peak spectral efficiency and data rate
For the evaluation on peak spectral efficiency, the following cases were simulated by companies, with slightly different assumptions (number of DMRS, overhead and bandwidth). In all cases, the requirements can be met:

	Company
	Direction
	Bandwidth
	RB number
	CNR
	Peak spectral efficiency
	Peak data rate

	HW
	DL
	30 MHz
	160
	16.91 dB
	3.81 bit/s/Hz
	114.40 Mbit/s

	HW
	UL
	1.08 MHz
	6
	8.30 dB
	2.04 bit/s/Hz
	2.21 Mbit/s

	HW
	UL
	1.44 MHz
	8
	7.05 dB
	1.84 bit/s/Hz
	2.65 Mbit/s

	HW
	UL
	1.80 MHz
	10
	6.08 dB
	1.63 bit/s/Hz
	2.94 Mbit/s

	QC
	UL
	1.44MHz
	8
	7.09 dB
	1.54 bits/s/Hz
	2.22 Mbit/s

	QC
	DL
	28.8MHz
	160
	16.95 dB
	4.13 bits/s/Hz
	118.9 Mbit/s

	ZTE
	UL
	1.44MHz
	8
	7.08 dB
	1.54 bits/s/Hz
	2.22 Mbit/s

	ZTE
	DL
	30MHz
	160
	16.91 dB
	3.846 bits/s/Hz
	104.58 Mbit/s

	Pana
	UL
	0.36MHz
	2
	13.1 dB
	2.99 bits/s/Hz
	1.08 Mbit/s

	Pana
	UL 
	1.08MHz
	6
	8.3 dB
	1.99 bits/s/Hz
	2.15Mbps

	Pana
	UL
	1.44MHz
	8
	7.1 dB
	1.58 bits/s/Hz
	2.28Mbps

	Pana
	DL
	30MHz
	160
	17 dB
	3.67 bits/s/Hz
	110Mbps



Based on the input from also other companies, the working assumption from the previous meeting can be agreed:
Proposal 1.1: The following working assumption is confirmed:
For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.

Regarding the specific values, the difference between the proponent companies is quite small in general depending on the assumptions on overhead / DMRS / etc. During the meeting, we should converge to a specific value, but based on the commonality between evaluations the following proposals are made:

Proposal 1.2: For uplink peak spectral efficiency and peak data rate:
· A bandwidth of 8 RBs is used.
· The peak data rate is [2.22-2.65]Mpbs
· The peak spectral efficiency is [1.54-1.84]bps/Hz
· This value is achieved with an uplink SNR of [7.05-7.08]dB
· FFS: Other assumptions to be included in the TR.

Proposal 1.3: For downlink peak spectral efficiency and peak data rate:
· A transmission bandwidth of 160 PRBs out of a channel bandwidth of 30 MHz is used. Channel bandwidth of 30 MHz is used as denominator for calculation of spectrum efficiencyA bandwidth of 160 PRBs is used.
.
· The peak data rate is [104.58-118.9]Mbps
· The peak spectral efficiency is [3.67-4.13]bps/Hz
· This value is achieved with an uplink SNR of [16.91-16.95]dB
· FFS: Other assumptions to be included in the TR.

One remaining issue is how to account for the overhead not directly related to the PDSCH / PUSCH (e.g. SSB, SRS, etc.). RAN1 should discuss these issues
Proposal 1.4: RAN1 to discuss additional overhead parameters (e.g. SSB, SRS, etc.) to be included in peak data rate / spectral efficiency evaluations

Q1.1: Please provide comments on proposals 1.1 to 1.4

	Company
	Comment

	Huawei/HiSilicon
	Suggest to change the first sub-bullet for Proposal 1.3 as: A transmission bandwidth of 160 PRBs out of a channel bandwidth of 30 MHz is used. Channel bandwidth of 30 MHz is used as denominator for calculation of spectrum efficiency.

	Nokia, Nokia Shanghai Bell
	Proposal 1.1: OK
Proposal 1.2: Care should be taken here that using 8 PRBs for the peak rate assessment might be overly optimistic since the UE for most cases would be power limited and hence would have a smaller PRB allocation. We are aware that the intention here is to provide “optimistic” values, but taking this approach would lead to quite a large gap between IMT-2020 submission and “reality”.
Proposal 1.3: OK
Proposal 1.4: OK

	
	



3 Issue #2: Remaining evaluation assumptions
The following input has been received on the remaining evaluation assumptions:
	Scenario
	Parameter
	Proposals
	Moderator proposal

	LLS connection density mMTC
	TBS for NR
	· ZTE: 168
· QC: To be reported
· Huawei: 256 bits with repetition.
	To be reported

	SLS mMTC
	Data transmission procedure
	· QC: EDT/RRC Resume for eMTC/NBIOT, SDT/RRC Resume for NR
· Huawei: EDT for eMTC/NBIOT, SDT for NR.
	EDT/RRC Resume for eMTC/NBIOT, SDT/RRC Resume for NR


	LLS reliability
	Simulation bandwidth  PUSCH
	· ZTE: 2, 8 PRBs
· HW: 5MHz
· CATT: 1.44MHz
	To be reported

	
	Simulation bandwidth PDSCH
	· ZTE: 8, 40 PRBs
· CATT: 1.44MHz
	To be reported

	
	MCS PUSCH
	· ZTE: MCS index table 3 for PDSCH, MCS:13, 7
	To be reported

	
	MCS PDSCH
	· ZTE: MCS index table 3 for PDSCH, MCS: 7, 0
	To be reported

	
	# repetitions PUSCH
	· ZTE: 8
· QC: To be reported
· HW: 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32
	To be reported

	
	# repetitions PDSCH
	· ZTE: 2,8
· QC: To be reported
· HW: 1,2,4,8
	To be reported

	
	Waveform
	· CATT: DFT-S-OFDM for UL, OFDM for DL.
	DFT-S-OFDM for UL, OFDM for DL.

	LLS mobility
	Simulation bandwidth
	· ZTE: 2 PRBs
· QC: To be reported
· HW: 5MHz
· CATT: 1.44MHz
	To be reported

	
	TBS
	· ZTE: 256
· QC: To be reported
· HW: 256
	256

	
	# repetitions
	· ZTE: 8
· QC: To be reported
· HW: 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 (+ 4 HARQ retransmissions)
	To be reported

	SLS eMBB
	Number of UE receive antennas
	· QC: 2Rx as baseline
· HW: (1,2,2)
· Pana: (1,1,2) as baseline, (1,2,2) can be additionally provided.
	(1,1,2) as baseline, (1,2,2) can be additionally provided

	
	One way delay
	· HW: 9ms
	[Needs discussion]

	SLS
	Cell
	· Nokia: Earth moving cell
	[Needs discussion]

	
	Minimum elevation angle
	· OPPO: 30 degrees
	[Needs discussion]



Proposal 2.1: For evaluation parameters, the column “moderator proposal” in the table above is agreed.

Qualcomm and ZTE brought up in their contribution what should be the bandwidth for FRF3 evaluations of FRF3. The following two interpretations are possible:
1) 30MHz is the bandwidth per beam.
2) 30MHz is the total bandwidth (i.e., each beam will have 10MHz).

Proposal 2.2: RAN1 to discuss which one of the following 2 approaches for bandwidth withFor FRF3 should be followed:
Alt 1: 30MHz is the maximum bandwidth per beam.
Alt 2: 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth).

The following issues were brought by single companies, and may be discussed by RAN1:
Proposal 2.3: Companies are encouraged to provide calibration curves aligned with TR 38.821 calibration case 9 or case 10 (depending on whether frequency reuse factor one or three is used) for system-level simulation. Then there is no need for additional cross-company calibration.

Proposal 2.4: RAN1 to discuss the impact of simulating earth moving cell / earth fixed cell, impacts of feeder link switch, and assumptions on gateway density.

Q2.1: Please provide comments on proposals 2.1 to 2.4

	Company
	Comment

	Huawei, HiSilicon
	For proposal 2.2, we prefer Alt 2.
On one hand, calibration is needed to align results from companies. On the other hand, we should try to reduce the effort for calibration especially when some calibration results can already be reused. We therefore support Proposal 2.3 as proposed in our contribution. 

	Nokia, Nokia Shanghai Bell
	Proposal 2.1: OK in general, and for the propagation delay we would need further discussion (as outlined by FL), as we need to balance “optimistic” and “realistic” – after all, we cannot assume that satellite will be stationary, so one delay value larger than the smallest possible would definitely be needed here.
Proposal 2.2: OK
Proposal 2.3: Given that Rel-17 NR over NTN is not a direct replica of the assumptions used for the TR 38.821, we may need to consider a few calibration simulations to ensure that companies are still aligned with the implementation.
Proposal 2.4: OK

	
	




4 Issue #3: Parameters for control and user plane latency
Huawei and Thales have provided inputs on the parameters that RAN1 may need to discuss for the evaluation of control plane and user plane:
· Huawei: 
· For control plane latency evaluation of NR NTN, Tproc,2 is used for gNB L1 processing time, NT,1+NT,2+0.5 ms is used for UE L1 processing time.
· For user plane latency evaluation of NR NTN, HARQ disabling should be assumed.
· Thales:
· Tproc,2/2 is used for gNB L1 processing time
· Tproc,2/2 is used for UE L1 processing time
· Feeder and service links propagation delay are not included in the time budget to satisfy the 10 ms user plane latency requirement.

Proposal 3.1: RAN1 to discuss what input to provide to RAN2 for the evaluation of control and user plane latency

Q3: Please provide comments on proposal 3.1, and details on what parameters RAN1 should provide

	Company
	Comment

	Nokia, Nokia Shanghai Bell
	Proposal 3.1: RAN1 should potentially make RAN2 aware that it is crucial that the feeder link and service link delays are to be taken into account when evaluating the user plane latency.

	
	




5 Annex – submitted contributions:


	R1-2304436
	Nokia, Nokia Shanghai Bell
	Observation 1: Feeder link delay has an impact on user and control plane latencies which will be reflected in the system performance. 
Proposal 1: EFC minimum elevation angle α has to be disclosed within the list of evaluation parameters for IMT-2020 Satellite when EFC is used.
Proposal 2: The IMT-2020 Satellite work should focus first on EMC. EFC can be considered with a lower priority.
Proposal 3: The baseline scenario for system level simulations should be considering a single NTN gateway such that no feeder link switch needs to be modelled (while intra-satellite handovers may still be evaluated).
Proposal 4: For simulating more than one Gateway, the feeder link switch assumption of soft/hard from [3] should be disclosed in case of EMC with transparent payload within the list of evaluation parameters for IMT-2020 Satellite.
Proposal 5: For mobility simulations, RAN1 to decide the number of GW and a feeder link modelling that accounts for the variable feeder link propagation delay.


	R1-2304628
	Huawei, HiSilicon
	Observation 1: NR NTN with 4Rx UE antenna elements can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements. 
Observation 2: The CNRs from link budget analysis of peak spectral efficiency and peak data rate are 16.91 dB for DL with 30.00 MHz, 8.30 dB for UL with 1.08 MHz, 7.05 dB for UL with 1.44 MHz and 6.08 dB for UL with 1.80 MHz, respectively. 
Observation 3: DL and UL peak spectral efficiency and peak data rate can fulfil Requirements.
Observation 4: The operating bands and transmission bandwidth configurations of Rel-17 NTN are different from that of NR.

Proposal 1: Companies are encouraged to provide calibration curves aligned with TR 38.821 calibration case 9 or case 10 (depending on whether frequency reuse factor one or three is used) for system-level simulation. Then there is no need for additional cross-company calibration.
Proposal 2: For non-full buffer system-level simulation in connection density evaluation, early data transmission procedure is used for IoT NTN, and small data transmission procedure is used for NR NTN.
Proposal 3: For link-level simulation in connection density evaluation of eMTC and NR NTN, TBS of 256 bits with repetition is used.
Proposal 4: For area calculations in connection density evaluation of IoT NTN and NR NTN and in area traffic capacity evaluation of NR NTN, the effect of earth curvature need to be considered. The formula for average cell area calculation is  , where α=1.02 and r0 is the radius of the center cell.
Proposal 5: For link-level simulation in reliability evaluation of NR NTN, the number of repetition for DL and UL are 1, 2, 4, 8, and 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32, respectively.
Proposal 6: For UL link-level simulation in reliability evaluation of NR NTN, 5 MHz simulation bandwidth can be a starting point.
Proposal 7: For link-level simulation in mobility evaluation of NR NTN,
- simulation bandwidth of 5 MHz and TBS of 256 bits are used,
- number of repetition can be 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32,
- maximum 4 HARQ transmissions is used.
Proposal 8: For peak spectral efficiency and peak data rate evaluation of NR NTN, 30.00 MHz bandwidth with 160 RBs and 1.44 MHz with 8 RBs are used for DL and UL respectively.
Proposal 9: For control plane latency evaluation of NR NTN, Tproc,2 is used for gNB L1 processing time, NT,1+NT,2+0.5 ms is used for UE L1 processing time.
Proposal 10: For user plane latency evaluation of NR NTN, HARQ disabling should be assumed.
Proposal 11: Energy efficiency of NR NTN should be discussed by RAN2.


	R1-2304755
	CATT
	Proposal 1: The link budget should be clarified to facilitate calculation of peak data rate with realistic parameter.
Proposal 2: The simulation bandwidth of uplink and downlink should be set to 1.44MHz for LLS Reliability.
Proposal 3: When configuring the simulation bandwidth, the SCS should be declared.
Proposal 4: The waveform is configured as DFT-S-OFDM for Uplink and CP-OFDM for Downlink.
Proposal 5: The simulation bandwidth for mobility evaluations should be set as same as that of reliability evaluation, that is beneficial to evaluate the impact of mobility on performance.
Proposal 6: The TBS configured as 32 is more reasonable for mMTC NR Uplink evaluations.

Observation 1: NR Uplink requires about SNR=-3.2dB to achieve a BLER 10-1 and SNR=1dB to achieve a BLER 10-2 for LLS Reliability.
Observation 2: NR Downlink requires about SNR=-3.5dB to achieve a BLER 10-1 and SNR=-1.3dB to achieve a BLER 10-2 for LLS Reliability.
Observation 3: NR Uplink requires about SNR=0.5dB to achieve a BLER 10-1 and SNR=4.5dB to achieve a BLER 10-2 for LLS Mobility. The deterioration in performance due to Doppler spread caused by mobility is about 3.5dB.
Observation 4: NR Uplink requires about SNR=-11.4.1dB to achieve a BLER 10-1 and SNR=-10dB to achieve a BLER 10-2 for LLS mMTC with 8 repetitions.


	R1-2304759
	THALES
	Observation 1:  Feeder and service links propagation delays are not included in the time budget to satisfy the 40 ms control plane latency requirement.

Observation 2: Feeder and service links propagation delay are not included in the time budget to satisfy the 10 ms user plane latency requirement.

Proposal 1: The Table 2 is used for NR NTN Control plane latency analysis

Proposal 2:   Send LS to RAN2 to provide RAN1 inputs on Control plane procedure latency

Proposal 3: The components in Table 3 are considered for DL user plane procedure latency analysis for NR NTN with HARQ enabled. 
FFS: HARQ is disabled and radio retransmission handled by RLC ARQ.

Proposal 4: The components in Table 4 are considered for UL user plane procedure latency analysis for NR NTN. 
FFS HARQ is disabled and radio retransmission handled by RLC ARQ.

Proposal 5:   Send LS to RAN2 to provide RAN1 inputs on User plane procedure latency


Proposal 6: Beam level mobility in same cell with no RRC involvement should be considered for mobility interruption time evaluation.


	R1-2305365
	Qualcomm Incorporated
	Proposal 1: Do not consider regenerative payload for IMT-2020 submission.

Proposal 2: For FRF1, the (maximum) channel bandwidth is 30MHz. For FRF3, the (maximum) channel bandwidth is 10MHz.

Proposal 3: For SLS eMBB, the baseline UE antenna configuration is 1T2R.

Proposal 4: For LLS mMTC, for mapping SINR to spectral efficiency in eMTC and NR, the simulated TBS(s) are to be reported by companies.

Proposal 5: For SLS mMTC non-full buffer, the baseline values for data transmission procedure are:
For eMTC and NB-IoT:
1. EDT
2. RRC Resume.
For NR:
1. SDT
2. RRC Resume

Proposal 6: For LLS reliability:
· The number of repetition is to be reported by companies.


Proposal 7: For LLS mobility:
· The TBS, number of repetitions and bandwidth are to be reported by companies.

Proposal 8: The following working assumption is confirmed:
For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.

Proposal 9: For uplink data rate and spectral efficiency calculation, the following parameters are agreed:
·  = 4
·  = 8
· 
· 
· 
· 
With the above parameters the spectral efficiency is 1.53 bps/Hz and the peak data rate is 2.2 Mbps

Proposal 10: For downlink data rate and spectral efficiency calculation, the following parameters are agreed:
·  = 6
·  = 160
· 
· 
· 
· 
With the above parameters the spectral efficiency is 4.09 bps/Hz and the peak data rate is 117.85 Mbps


	R1-2305448
	OPPO
	Proposal 1: Confirm the working assumption for the parameters that are chosen based on “ideal conditions” for peak spectral efficiency and peak data rate.
Proposal 2: Add one additional evaluation scenario that the minimum beam edge elevation is 30 degrees for the beam layout.
Proposal 3: The realistic parameters for evaluation can be determined based on TR 38.821 and TR 38.811.


	R1-2305560
	ZTE
	Observation 1: The peak spectral efficiency and peak data rate fulfills the ITU-R requirements.
Proposal 1: Capturing the assumption in Table 2 and Table 4, and evaluation results in Table 5 into the TR.
Observation 2: For FRF=3, there are two potential understandings of channel bandwidth
· The channel bandwidth is defined as the scheduling bandwidth 
· The channel bandwidth is defined as the three times of scheduling bandwidth with consideration of frequency reuse
Proposal 2: For FRF=3, the definition of channel bandwidth should be clarified for spectral efficiency calculation.
Observation 3: For FRF=3, all the four characteristics can meet the ITU-R requirements.
Observation 4: For FRF=1, all the four characteristics cannot meet the ITU-R requirements.
Proposal 2: Taking the results based on the assumption of FRF=3 for the final submission.
Proposal 3: Capturing the assumption in Table A. 1 , and evaluation results in 6-Table 9 into the TR.
Observation 5: The connection density requirement can be fulfilled for NB-IoT and NR in NTN.
Proposal 4: Capturing the assumption in Table 10, along with the evaluation results in Table 11 and Table 12 into the TR.
Observation 6: The reliability of downlink and uplink can fulfill the ITU-R requirements when K-factor is larger enough and is slightly worse than the requirement except for PDSCH FRF 3 when K-factor is small.
Proposal 5: Potential updates on the K_factor can be considered.
Proposal 6: Capturing the assumption in Table 13, and evaluation results in Table 15-Table 17 into the TR.
Observation 7: NR-NTN can fulfill the mobility requirement with 250km/h.
Proposal 7: Capturing the assumption in Table 18, and evaluation results in Table 20 into the TR.


	R1-2305700
	Panasonic
	Observation 1: With LEO 600km, 90 degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, and, 0dB additional losses as in working assumption, the requirements for peak spectral efficiency and peak data rate can be satisfied. 
Proposal 1: For peak spectral efficiency and peak data rate requirement, use the following assumptions to derive the achievable CNR using the link budget template in TR38.821. 
LEO 600km, 90 degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, and 0dB additional losses.
Proposal 2: SSB, PDCCH, DMRS and CSI-RS for DL and PUCCH, DMRS and SRS for UL should be considered as the overhead for peak spectral efficiency and peak data rate calculation. A reasonable OH value would be 0.15 for DL and 0.076 for UL. 
Proposal 3: UE antenna configuration should be (1,1,2) with omni as baseline. Results for (1,2,2) with omni can also be provided. 


	R1-2305703
	Ericsson
	Observation 1	Even under “ideal” satellite conditions, the maximum allowed values for e.g. the modulation order will never be used in practice.
Observation 2	It is unclear how to define new “satellite maximum” values that reflect the optimum that can be expected under “ideal” satellite conditions.

Proposal 1	RAN1 to agree on a methodology for the evaluation of peak data rate and peak spectral efficiency, taking into account the above approach.





6 Annex – Study item objectives
The contents of the “objective” section of the SID (RP-230736) is pasted below for quick reference:

This study item will provide the description of the self-evaluation results towards IMT-2020 submission to ITU-R WP 4B against the technical performance requirements defined by Report ITU-R M.2514, using the evaluation criteria defined in the report, and complete the related compliance template and description templates. The candidate IMT-2020 RIT/SRIT(s) submission by 3GPP based on Rel-17 NTN (including both NR NTN and IoT NTN), will be evaluated and described as part of the study.
Detailed objectives of this study item include:
a) Complete all required submission templates as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc]

b) Provide self-evaluation results against technical performance requirements for eMBB-s as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
· Peak data rate
· Peak spectral efficiency
· User experienced data rate
· 5th percentile user spectral efficiency
· Average spectral efficiency
· Area traffic capacity
· Latency, including user plane latency and control plane latency
· Energy efficiency, including both network and device
· Mobility
· Mobility interruption time
	
c) Provide self-evaluation results against technical performance requirements for mMTC-s as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
· Connection density

d) Provide self-evaluation results against technical performance requirements for HRC-s as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2], including
· Reliability

e) Provide self-evaluation results for other requirements (including bandwidth) as defined in Report ITU-R M.2514 [RAN ITU-R Ad-Hoc, RAN1, RAN2, RAN4]

IoT NTN will at least target self-evaluation against bullets c) and e) technical requirements, and NR NTN will target self-evaluation against all technical requirements (in bullets b) to e)).

This study shall start with evaluating features that are supported by Rel-17 NTN (NR NTN + IoT NTN), as relevant for the above aspects. 
The study will produce documents used for the 3GPP IMT-2020 submission to ITU-R based on the ITU-R templates, including a description of the self-evaluation results in a new TR, 37.9xx, created by this study.

This study shall have (an) appropriate RIT/SRIT(s) adoption to demonstrate that 3GPP’s candidate IMT-2020 RIT/SRIT fulfils the required condition defined in Step 2, 6, and 7 in Document IMT-2020-SAT/2. The decision to make a submission as RIT(s) or SRIT(s) is outside the scope of this study but is needed for the completion of the study. Such discussion shall be taken by TSG RAN plenary directly.

[bookmark: OLE_LINK7][bookmark: OLE_LINK1]The study will be done in coordination with the RAN ITU-R Ad-Hoc group. The study can start in the working groups after RAN#99, to discuss initial self-evaluation time-plan, TR template, evaluation assumption, etc. The work in the working groups should be limited in time and using email discussion to a large extent, as possible. The work split between RAN1 and RAN2 will initially follow the split adopted for the previous 5G IMT-2020 submission. The study aims to have a final submission package ready by RAN#102, that is before ITU-R WP4B submission deadline (end of December 2023).
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