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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This document is a summary of the contributions submitted under agenda items 5.19.2 of the RAN4 #106-bis-e electronic meeting.
List of candidate target of email discussion for 1st round and 2nd round 
· [bookmark: _Hlk127869383]1st round: Discussion and agreement on open issues listed below. 
 					   Review HARQ alignment results and collect impairment results in “Draft R4-2304257.
· [bookmark: _Hlk127869396]2nd round: Continue discussion and agreement on open issues listed below.
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Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: Test parameters and simulation assumptions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304111

	Nokia, Nokia Shanghai Bell
	Absolute physical layer throughput requirements - Simulation results.

	R4-2304141
	Apple
	On Simulation Results for physical layer throughput

	R4-2304256

	Intel Corporation
	Simulation results of absolute physical layer throughput with link adaptation

	R4-2304644

	CMCC
	Simulation results for ATP demodulation requirements

	R4-2304904

	Samsung
	simulation results on absolute physical layer throughput with link adaptation

	R4-2305173

	Ericsson
	Simulation results of absolute physical layer throughput requirements

	R4-2305467

	Huawei, HiSilicon
	Discussions on Adaptation Absolute Physical Layer requirements



Open issues summary
In the last meeting, a consensus was reached to investigate HARQ retransmission enable.
	Issue 1-2-4: Maximum number of HARQ transmission
· Companies are encouraged to bring evaluation results with and without retransmission
· Pending on the alignment outcome of further evaluation results with retransmission, if the feasibility concluded RAN4 can update the assumption with retransmission
· For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; for precoder following UE reported PMI


Based on the offline email discussion, most companies agree the following modification on precoding.
	· For precoder, follow the latest UE reported PMI whose rank is same as the initial transmission. 



Sub-topic 1-1
Issue 1-1: Simulation results alignment regarding Max. H-ARQ Tx
· Moderator observation from simulation collections in “Draft R4-2304257”. 
· Up to 0.7 dB gain in average SNR is observed with Max. H-ARQ Tx = 4
· Under Max. H-ARQ Tx = 1, Gspan is in range of [0.9 3.8]
Under Max. H-ARQ Tx = 4, Gspan is in range of [0.9 3.3]
For a given T (%) in each test case, Max. H-ARQ Tx = 4 results in Gspan changes up to -1.0 ~ 0.6
· No critical issues in test point(s) selection with the results under Max. H-ARQ Tx = 4
Note) The draft of initial collection simulation results is uploaded initial summary folder.

· Moderator suggestion
· Although, there is no negative views on the introduction of HARQ ReTx enable. Companies are encouraged to check the alignment summary considering views as below:  
· Option 1: Define ATP requirements with HARQ ReTx enabled (Nokia)
· Option 2:  Focus on throughput alignment for HARQ ReTx enable case (Intel, Qualcom)
· Option 2a: Use 2.5 dB as upper bound of span to check the feasibility of HARQ enabled requirements definition (Huawei)
· Recommended WF
· Companies are encouraged to check the alignment summary in “Drat_R4-2304257” and share views. The draft of initial collection simulation results is uploaded initial summary folder.
	GTW session
· Agreement: Define ATP requirements with HARQ ReTx enabled
· Further effort on the alignment of simulation results can be performed. 



· 1st round Comment collection:
	Company
	Comments

	China Telecom
	From the summarized simulation results, we didn’t observe larger SPAN (∆ span as calculated in the first sheet in the result collection tdoc) when HARQ is enabled. Therefore it is fine for us with option 1.

	Nokia, Nokia Shanghai Bell
	We have checked the simulation results and see it with alignment is feasible to define requirements with HARQ ReTx enabled. 
Support option 1: Define ATP requirements with HARQ ReTx enabled

	MediaTek
	We support Option 1.

	Samsung
	From current simulation results, it seems the alignment of Max. HARQ Tx = 4 is much better than Max. HARQ Tx = 1, thus we are fine with option 1.

	CMCC
	Based on our observation, for both HARQ enabled and HARQ disabled cases, the results can’t be totally aligned among companies. However, the results alignment isn’t worse when HARQ enabled.
Considering the BLER with HARQ will be improved, which will solve the mis-alignment issue between upper layer and Phy layer in TCP test case. We think HARQ ReTx enabled can be supported.

	Ericsson
	Support Option 1. 
We don’t observe the significant performance difference between the ATP results with HARQ ReTx and without HARQ ReTx.  

	Apple
	We support option 1 to align with ATP test parameter from TR 37.901. It would be meaningful to introduce Phy layer TP requirements with LA in RAN4 with the same assumptions as LTE for the ATP test. Otherwise, there might not be any value in introducing these requirements.
For the results alignment, we only focus on results with re-TX enabled. In case of span > 2.5 dB we use the same approach as other test cases in demod to eliminate outlier results to reduce the span, and also check based on other statistics (BLER, CQI, RI) on the source of misalignment  

	QC
	Option 1

	Huawei
	Based on the GTW discussion, we are OK with Option 1

	Intel
	Option 1 was agreed in GTW.

	China Telecom2
	Fixed a typo in our previous comment, sorry for the confusion.



Sub-topic 1-2
Issue 1-2: Precoding for HARQ retransmission
· Tentative offline agreements
	o	For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission



· Recommended WF
· The moderator invites companies to comment on tentative offline agreement based on the alignment results in Sub-topic 1-1

	GTW session
· Agreement: Tentative offline agreements confirmed 



· 1st round Comment collection:
	Company
	Comments

	China Telecom
	We support the tentative offline agreement.

	Nokia, Nokia Shanghai Bell
	We have provided our simulation results using the configuration defined in the tentative agreement and have not observed any issues. PMI reuse was also our proposal in RAN4#106.
Support the tentative offline agreement.

	MediaTek
	We support the tentative offline agreement.

	Samsung
	Tentative offline agreement is fine for us.

	CMCC
	Tentative offline agreement is fine for us.

	Ericsson
	We support the recommended WF. 

	Apple
	Agreed in GTW.

	Huawei
	Support GTW

	Intel
	Recommended WF was agreed in GTW.



Sub-topic 1-3
Issue 1-3: Understanding of TX EVM for ATP simulation
· Moderator observation from RAN4#88bis meeting minutes (R4-181401) 
· RAN4 approved simulation assumptions and FRC test cases proposed in R4-1814239 with changes in test channel model
· Agreed assumption on TX EVM for alignment purpose is as below
	· FR1
· TX EVM = 6% for QPSK/16QAM/64QAM
· TX EVM = 3% for 256QAM                        
· FR2
· TX EVM = 6% for QPSK/16QAM/64QAM


					
Note) SNR range of [0 ~ 20] for FR1 and [0 ~ 16] for FR2 are 10.5 / 8.4 dB far from EVM limit
	    for 256QAM (3%, 30.5 dB) and 64QAM (6%, 24.4 dB), respectively.
· Recommended WF
· RAN4 assume the following TX EVM for link adaptation scenario
	· FR1
· TX EVM = 6% for QPSK/16QAM/64QAM                      under 64QAM CQI Table
· TX EVM = 3% for QPSK/16QAM/64QAM/256QAM     under 256QAM CQI Table
· FR2
· TX EVM = 6% for QPSK/16QAM/64QAM                      under 64QAM CQI Table



· Companies are encouraged to submit impairment results considering these assumption
	GTW session
· Agreement: Further check offline 



· 1st round Comment collection:
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Our understanding of the agreement was to use EVM=6% for all cases We observed no big issues with this for the maximum SNR to be simulated for FR1/FR2-1.
From chair notes - Agreement: For ATP simulation, Tx EVM equals to 6% for both FR1 and FR2 assumed.
As simulation results show it is feasible with EVM 6% for all cases. This means no problems will be expected with reducing EVM to 3% for more practical use for higher modulation orders.

However, the recommended WF is not the same as the RAN4#88bis simulation alignment agreement. We need some time to check if the WF is acceptable.

	MediaTek
	We agree with observation that TX EVM = 6% has very minor impact within SNR ranges considered in this WI.

	Samsung
	Our current simulation configuration for ATP do not consider the EVM values. Since current SNR range (no more than 20dB) is far away from the EVM limit, and it seems not reasonable to set 3% for all the modulation orders under 256QAM CQI table. So, we prefer the configuration without EVM setting.

	Ericsson
	We are generally fine with recommendation. If BS support Tx with 256QAM, Tx EVM should be 3.5% or less, according to BS RF requirements (TS 38.104 Table 6.5.2.2-1). 
We propose to modify the recommendation as follows. 
	For ATP requirements, RAN4 assume the following Tx EVM. Note this is for simulation purpose. 
· FR1
· TX EVM = 6% for QPSK/16QAM/64QAM, when 64QAM CQI Table is configured
· TX EVM = 3% for QPSK/16QAM/64QAM/256QAM, when 256QAM CQI Table is configured
· FR2
· TX EVM = 6% for QPSK/16QAM/64QAM, when 64QAM CQI Table is configured.


 However as other companies mentioned, we don’t need to rerun the simulation with this statement. 

	Apple
	We don’t think that the EVM selection has impact on results since < 20dB SNR is simulated. We are fine with Ericsson’s updated wording above.

	QC
	Support Ericsson’s proposal.

	Huawei
	We think EVM has no impact on performance on mediate SNR range. OK with Ericsson proposal, no need re-simulation 

	Intel
	Support recommended WF with Ericsson’s clarification.
Interested company may check and update simulation results in the next meeting for the confirmation of final SNR of test point(s) unless Topic 2-1 is finalized in this meeting

	Nokia2
	We are OK with Ericsson’s proposal. Also, we see no need to re-simulate.


Companies views’ collection for 1st round 
Companies’ comments are direclty collected in 1.2 sub-topic section.
Open issues 
	Company
	Comments

	XXX
	      …



CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
Simulation results alignment regarding Max. H-ARQ Tx
	Agreement: Define ATP requirements with HARQ ReTx enabled
Recommendations for 2nd round: Issue closed

	Sub-topic #1-2
Precoding for HARQ retransmission
	Agreement: Tentative offline agreements confirmed as below:
For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission
Recommendations for 2nd round: Issue closed

	Sub-topic #1-3
Understanding of Tx. EVM
	Agreement: 
For ATP requirements, RAN4 assume the following Tx EVM. Note this is for simulation purpose. 
· FR1
· TX EVM = 6% for QPSK/16QAM/64QAM, when 64QAM CQI Table is configured
· TX EVM = 3% for QPSK/16QAM/64QAM/256QAM, when 256QAM CQI Table is configured
· FR2
· TX EVM = 6% for QPSK/16QAM/64QAM, when 64QAM CQI Table is configured.

RAN4 don’t need to rerun the simulation with this statement
Recommendations for 2nd round: Issue closed



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Topic #2: ATP specifications
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304110

	Nokia, Nokia Shanghai Bell
	Test parameters and simulation assumptions
Define ATP requirements with HARQ reTx enabled.
1. In our simulation results, with the proposed simulation configuration we see good alignment with what is expected of improvement between without and with HARQ ReTx.
For HARQ reTx use 4 re-transmissions (including initial transmission). Use RV [0,2,3,1}] with same MCS and rank as initial transmission. Apply the latest PMI under the same RI as the initial transmission. 
Phy Layer TP requirement specification
1. Requirements are commonly done on impaired results. We do not see any reason to change this.
Define requirements based on alignment results with the usual span of 2.5dB and the usual margins of 0.5dB for QPSK/16QAM and 0.8dB for 64QAM/256QAM
1. We see the introduction of EVM=6% to not have significant impact on demodulation performance for SNR levels up to 20dB
1. We see it possible to define requirements for rank 1 and rank 2 for all testcases. Defining requirements in rank transition area will be difficult as previous provided simulation results show high deviation in when rank transition is done.
For test point selection criteria cover both low and higher modulation order/layer for each testcase. Do not define requirements in rank transition area.
1. We do not see the need to discuss SNR selection based on percentage. Instead, SNR should be selected based on the lowest and highest aligned values.
For FR1 use SNR=0 for rank 1 and SNR=20 for rank 2. For FR2 use SNR=0 for rank 1 and SNR=15 for rank 2.
Applicability and release dependency
1. As requirements are being defined based on new simulation results from companies, we are fine to define the requirements applicable from Rel-18 and not release independent from Rel-15 (Option 2).

	R4-2304140

	Apple
	Proposal #1: Use Gspan as 2.5 dB as baseline.
Proposal #2: Apply margin X on impairment results.
Proposal #3: Discuss margin once the T% is selected for requirements depending on median CQI at corresponding SNR. 
Proposal #4: Use X=0.5 dB for QPSK, 16QAM, 0.8 dB for 64QAM.
Proposal #5: Choose SNR points in rank 1 and rank 2 region for 2RX test cases
Proposal #6: For 4RX test cases choose 1 SNR point in medium SNR region. 
Proposal #7: Define requirements for 2RX FR1, FR2 @ 20%, 35% max TP; for 4RX in FR1 @ 30% max TP.
Proposal #8: The requirements for physical layer TP with link adaptation are applicable from Rel-18 and not release independent from a previous release. 

	R4-2304255

	Intel Corporation
	Proposal 1-1: As in WF [1], investigate the collected HARQ simulation results and check the validity of HARQ enablement with tentatively agreed transmission scheduling scheme for test equipment (TE) operation.
Proposal 1-2: After HARQ results are aligned in the 1st round discussion, company are encouraged to submit impairment results for the 2nd round discussion.
Proposal 2: Consider single X dB margin in test metric decision, which is to be applied to impairment results since MCS are not fixed under link adaptation in fading channels. 
Proposal 3-1: Consider Option 3 as a starting point of test T (%) selection. 
Proposal 3-2 RAN4 to decide whether 2 test points or 1 test point based on the simulation collection results
Proposal 4: The ATP requirement with link adaptation should be applicable for all NR Ues without any new applicability rules, and the requirement should be release independent from Rel-15.
Proposal 5: Consider work split for CRs in this meeting and company are encouraged to take CR work split in the 1st round discussion.

	R4-2304360

	Qualcomm, Inc.
	Observation 1: CSI reporting (PMI/CQI/RI) is based on channel conditions (PMI) or/and the first Tx BLER estimation (CQI/RI), which are independent of HARQ.
Observation 2: The first Tx performance of implementations from different companies are aligned during the study item phase. HARQ combing performance of implementations from different companies were already aligned by various demod test when HARQ is enabled.
Proposal 1: Focus on throughput alignment for HARQ ReTx enable case since the first Tx BLER and CSF reporting should be aligned with HARQ disable case, and the only expected differences are on the throughput. Moreover, rank transition region alignment is not necessary.
Observation 3: In low SNR region, UE may encounter the following issues in application layer throughput tests:
· Higher PDCCH decoding error leads to missing PDSCH or CSI reporting grants
· Degraded channel estimation accuracy leads to unstable CSI report

Observation 4: Rank 2 in 2x4 cases captures diversity gain as well as rank 1, and therefore throughput corresponding to rank 1 is not necessary if it’s in the low SNR region. Having both throughput percentage points in rank 2 for 2x4 cases is sufficient in this case.
Observation 5: According to collected results (R4-2113123) in RAN4#100e, results both FDD and TDD 2x4 show that median report rank is 1 only when SNR < 5dB. 
Proposal 2: 
· For 2Rx: choose one in rank 1 and one in rank 2 reporting region, avoid rank transition region because the rank reporting may not be accurate.
· For 4Rx: choose both T points in rank 2 region, one in the medium SNR away from rank transition region, and one in a higher SNR than the first one that with good alignment across companies’ results.

	R4-2304645

	CMCC
	Observation 1: When HARQ is enabled, the BLER is decreased and TP is increased for almost all test cases, the TP is improved especially in lower SNR regions.
Observation 2: The Rbler is smaller than 10-4 for all test cases.
Proposal 1: If outcome of simulation results with HARQ could aligned among companies, the ATP requirements can be defined with the assumption of HARQ enabled.
Proposal 2: Prefer to apply X=0.5dB margin for impairment results.
Proposal 3: The requirement with link adaptation should be applicable for all NR Ues without any new applicability rules, and the requirement should be release independent from Rel-15.

	R4-2304683

	China Telecom
	Proposal 1: For the ATP simulation with HARQ enabled, apply the latest PMI under the same RI as the initial transmission.
Proposal 2: For the test requirement value for link adaptation requirements, cover both rank 1 with lower modulation order (QPSK/16QAM) and rank 2 with higher modulation order (64QAM/256QAM).
Observation 1:
· For FR1 2T2R results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 15% max TP; and reports RI = 2 with CQI corresponding to 16QAM or 64QAM at SNR ≥ 16 dB achieves ≥ 35% max TP.
· For FR1 2T4R results, UE reports RI = 1 with CQI corresponding to QPSK at SNR range 0~2 dB, achieves 10% max TP; and reports RI = 2 with CQI corresponding to 16QAM or 64QAM at SNR ≥ 10 dB achieves ≥ 35% max TP..
· For FR2 results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~6 dB, achieves 10% ~ 15% max TP; and reports RI = 2 at SNR ≥ 14 dB achieves ≥ 40% max TP.
Proposal 3: For the test requirement value for link adaptation requirements, if HARQ re-transmission is disabled:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 35% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% and 40% or larger max TP.
· Further discuss based on more results if HARQ re-transmission is enabled.
Proposal 4: The absolute physical layer throughput requirements with link adaptation is release independent from Rel-15 with the following applicability rule:
· Optional for Rel-15 and Rel-16 Ues based on declaration on MMSE-IRC capability.
· Mandatory for all Rel-17 and forward Ues.

	R4-2304903

	Samsung
	Observation 1: For cases without retransmission, the span of alignment results is limited to 3.1dB except FR2 case.
Observation 2: For cases with retransmission, the span of alignment results is limited to 2.2dB.
Proposal 1: X dB margin should be applied to impairment results.
Proposal 2: X dB values should be defined based on latest simulation results.
Proposal 3: Test SNR selection criteria
· For 2Rx: Choose one in rank 1 and one in rank 2
· For 4Rx: Choose both T points in rank 2 region, one in the medium SNR away from rank transition region, and one in high SNR range.
Proposal 4: (option 3) Test the SNR at 10% and 35% max TP for 2Rx cases (both FR1 and FR2); Test the SNR at 20% and 55% max TP for FR1 4Rx cases.
Proposal 5: Option 1: The requirement with link adaptation should be applicable for all NR Ues without any new applicability rules, and the requirement should be release independent from Rel-15.

	R4-2305120

	MediaTek inc.
	Proposal #1: Initial proposals of Gspan = 2.5dB and X = 0.5, 0.5, 0.8 and 0.8 for modulations QPSK, 16-QAM, 64-QPSK and 256-QAM respectively is good starting point that can be adjusted in the meeting when simulation results from all interested companies are available.
Proposal #2: We slightly prefer Option 2 of Test point T (%) selection from existing options, but we are open to adjust actual values based on final simulation results from all interested companies.

	R4-2305174

	Ericsson
	Observation 1: 
· For 2Rx scenario, companies’ results show the UE reports mainly rank 1 for SNR ≤ 6 dB, and mainly rank 2 for SNR ≥ 16 dB
· For 4Rx scenario, companies’ results show the UE reports mainly rank 2 for SNR ≤ 2 dB, and mainly rank 2 for SNR ≥ 8 dB
Proposal 1: For SNR test criteria, 
· For 2Rx, set two test points: one for rank 1 in the range SNR = [0-6] dB and another for rank 2 in the range SNR = [16-20] dB
· For 4Rx case, set one or two test points; both corresponds to rank 2, in the range SNR = [8-20] dB
Observation 2:
· For FR1 2Rx, 
· 10-15% of peak throughput is achieved in the range SNR = [0-6] dB
· 35% of peak throughput is achieved in the range SNR = [16-20] dB
· For FR2 2Rx, 
· 10-20% of peak throughput is achieved in the range SNR = [0-8] dB
· 40% of peak throughput is achieved in the range SNR = [14-16] dB
· For FR1 4Rx, 
· 30% of peak throughput is achieved in range SNR = [8-12] dB
· 60% of peak throughput is achieved in range SNR = [16-20] dB
Proposal 2: Choose the following SNR test points to satisfy T% of the maximum throughput:
· For FR1 2Rx, T=10% and 35%
· For FR2 2Rx, T=15% and 40%
· For FR1 4Rx, T=30% and T=60%
· If we set one test point only, choose higher test point.

Proposal 3: Absolute physical layer (ATP) throughput requirements should be applicable from Rel-18. 

	R4-2305467

	Huawei,
HiSilicon
	Proposal 1: TE shall follow the latest UE reported PMI whose rank is same as the initial transmission if HARQ enabled is eventually agreed
Proposal 2: Define ATP requirements release independent from Rel-18
Proposal 3: Use 2.5dB as upper bound of span to check the feasibility of HARQ enabled requirements definition
Proposal 4: Only test 1 SNR point corresponding to Rank2 and far from rank transition. 



Open issues summary
In the last meeting, we have the remaining issues for ATP specifications and the status for test metric and test point selection is as below.
Sub-topic 2-1: Test metric and test point(s) selection
In the last meeting, we have the remaining issues for ATP specifications and the status for test metric and test point selection is as below.
	Issue 1-3-1: Phy Layer TP test metric
· Average SNR of impairments results to achieve T% of maximum throughput + X dB margin 
· Use Gspan = [2.5] dB to check if the results are aligned
· Use X = [0.5] dB for QPSK, X = [0.5] dB for 16QAM 
       X = [0.8] dB for 64QAM, X = [0.8] dB for 256QAM 
· The maximum throughput is defined as with TBS corresponding to CQI index 15 with rank Y for 2Rx/4Rx UE, e.g., Y=2 for both 2Rx/4Rx Ues.

· Discuss based on the updated simulation results in the next meeting
· Whether X dB margin is applied to alignment results or impairment results
· Whether the proposed X dB values are agreeable or not



	Issue 1-3-3: Test point T (%) selection        
· Test SNR selection criteria
· Option 1
· Cover both low and higher modulation order/layer
· Option 2
· For 2Rx: Choose one in rank 1 and one in rank 2
· For 4Rx: Choose both T points in rank 2 region, one in the medium SNR away from rank transition region, and one close to 20 dB (peak SNR).
· Option 2a: Set of SNR with no/frequent rank transitions
· Option 2b: 
· For 4Rx: Choose 1 SNR point in high SNR region.
· Option 3
· Choose the SNRdominant RI transition where major of simulation results shows median RI change
· For 2Rx, add mid-point in [0 ~ SNRdominant RI transition] range
· For 4Rx, add mid-point in [SNRdominant RI transition ~ 20] range

· Test points based on the SNR selection criteria
· Option 1: 
· For FR1 2Rx, T% = (10% or 15%) and (40% or larger)
· For FR1 4Rx. T% = (10% or 15% or 20%) and (45% or larger)
· For FR2 2Rx, T% = (10% or 15% or 20%) and (40% or larger)
· Option 2: 
· For FR1 2Rx, T% = 10% and 40%
· For FR1 4Rx, T% = 15% and 60%
· For FR2 2Rx, T% = 10% and 40%
· Option 3: 
· For FR1 2Rx, T% = 10% and 35%
· For FR1 4Rx, T% = 20% and 55%
· For FR2 2Rx, T% = 10% and 35%
· Option 4: 
· For FR1, T% = 10% and 40%
· For FR2, T% = 10% and 35%
· Option 5: 
· Trimming to T (%) with 5% granularity based on Option 3 for SNR selection
· For FR1 2Rx, T% = 15% and 30%
· For FR1 4Rx, T% = 15% and 40%
· For FR2 2Rx, T% = 20% and 35%
· Discuss in the next meeting with the following aspect based on the updated simulation results
· SNR options considering uniqueness of test SNR coverage
· Tentative agreement on T (%) based on simulation results for alignment considering Gspan and margin
· Confirm T (%) based on simulation results with impairment. It does not preclude the possibility of adjustment with [+- 5% steps] from alignment perspective.



· Moderator suggestion
· All options are already captured above, which is from the WF from the last meeting
· Based on the following arguments, moderator suggest continuing discussion with Issue 2-1-1 and Issue 2-1-2 due to difficulty in direct tracking of {Rank, Mod. Order.} statistics during discussion. 
· 5% granularity in T (%) would be acceptable
· Necessity of simultaneous consideration of test point (s) and Gspan requirement at the test point(s) with Gspan = 2.5 dB as a baseline.
· Alignment risks with RI transition region should be captured in Gspan
· Direct discussion with T(%) and its Gspan at T(%) would be productive.
· Test points with credits as the number of samples (e.g participating company) 

Issue 2-1-1: Simulation alignment and test point selection
· Recommended WF
· The candidate test point(s) with Gspan = [2.5] dB is as below based on HARQ enabled results collected in “Draft R4-2304257”.
· FFS on the other option including
· Down-selection to single test point for some test cases
· Further adjustment with +- 5% step considering SNR point, Gspan after collection of impairment results (2nd round discussion if required) 


	Test Case
	Candidate test point 1:
T % (SNR, Gspan)
	Candidate test point 2:
T % (SNR, Gspan)

	FR1 FDD 2x2
	10% (3.1 dB, 1.6 dB)
15% (6.5 dB, 2.1 dB)
	40% (18.4 dB, 2.4 dB)

	FR1 TDD 2x2
	10% (3.6 dB, 1.9 dB)
15% (7.1 dB, 1.8 dB)
	35% (17.4 dB, 2.4 dB)

	FR1 FDD 2x4
	15% (3.2 dB, 1.9 dB)
	50% (15.1 dB, 2.5 dB)

	FR1 TDD 2x4
	15% (3.5 dB, 2.2 dB)
	50% (15.3 dB, 2.8 dB)
35% (10.7 dB, 2.3 dB)

	FR2-1 (TDD 2x2)
	15% (4.2 dB, 2.1 dB)
	40% (15.0 dB, 1.8 dB)


					
Note) Similar SNR of FR2-1 to FR1 4 Rx. Is due to different Max. modulation order for Max. TP

· Companies are encouraged to check candidate T (%), SNR and its Gspan with own preference and suggest view or alternative proposal on test point(s).  

· 1st round Comment collection:
	Company
	Comments

	Intel
	We can compromise with 10% test point 1 for 2 Rx. And test point 2 in the proposed WF.

	China Telecom
	We observe no big difference between simulation results with and without HARQ, therefore our proposal is not changed for ATP requirements without HARQ re-transmission:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 35% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% and 40% or larger max TP.
As a result, we are fine with most of the recommended values except for FR1 FDD 2x4, and FR1 TDD 2x4. With testing 15% max TP, RI=1 will not be covered.

	MediaTek
	We consider moderator’s recommended values agreeable based on the latest simulation results.

	Samsung
	Based on the alignment results with HARQ, 
For FR1 2x2 cases (both FDD and TDD): we think it’s better to select 10% as the test point 1, because the SNR of 15% is near to the rank transition point.  For test point 2, we are fine with the recommended values, and it is also fine for us to use 40% for both FDD and TDD cases.
Fore FR2-1 2x2 case: the recommended values 15% and 40% are fine for us.
For FR1 2x4 cases (both FDD and TDD): we think it’s better to select 20% or 25% as the test point 1, because the SNR of 15% is near to the rank transition point. For test point 2, we are fine with the recommended values, and it is also fine for us to use 60% for both FDD and TDD cases.

	CMCC
	For FR1 FDD and TDD 2*2 cases, we prefer to use 10% as the test point 1, and the recommended values as test point 2.
For FR1 FDD and TDD 2*4 test cases, we share similar view with Samsung, use 10% as the test point 1 to avoid RI transition, and the recommended values as test point 2. 

	Ericsson
	For 2Rx FR1 FDD and TDD test point 2, we prefer to set the same T%, from the test consistency.  
For 4Rx test point 1, we prefer larger T%/SNR test points corresponding to rank 2.

	Apple
	Based on the latest results we updated the table above.
The above values are based on alignment results from companies. We would need to select a T% point with ideal SNR ≤ 17.5 dB to account for impairment margin and final SNR requirement ≤ 20dB for FR1. For FR2, it should be a t% corresponding to avg SNR from alignment results  ≤13.5 dB.
It would be preferred to use the same T% for same antenna config between TDD and FDD for FR1. Suggest to use 15%, 35% for FR1 with 2x2 and FR2
For 2x4, we don’t really see the need to have 2 SNR points as both would be in rank 2 SNR region. 1 SNR point is sufficient with 2x4. Suggest to use 45% or 50% for FR1 with 2x4. 
We need to check source of span in results and see if span can be reduced to ≤2.5 dB. 

	QC
	Apple’s proposal of 2 test points for 2x2 and 1 test point for 2x4 is reasonable to us. We observe larger span in 2x4 case. Rank 1 in 2x4 is in very low SNR region, and the channel estimation is inaccurate anyway in that region and not a critical region for CSF reporting. Therefore, we should focus on rank 2 for 2x4 cases, and given a large span in many SNR point, we can select only one point for 2x4 since we only cover rank 2 case. 

	Huawei
	We prefer to align the number of test points for 2Rx and 4Rx.I.e. Only choose one SNR point to test for both 2Rx and 4Rx with following principles:
(1) Small span from companies 
(2) Far away from SNR with rank reverse 
(3) SNR @higher TP 
It is noted that we only choose 1 SNR point to test for demodulation test and we have classified ATP test into demodulation test. Why we choose two SNR points here?

	Intel 2
	Suggest to select the test points with smaller Gspan and large samples as possible

	QC
	Adding the throughput point suggestions based on the above proposed principle:
2x2 FDD/TDD: 15% (rank1) and 35% (rank2)
2x4 FDD: 50% (rank2)
2x4 TDD: 35% (rank2)

	Nokia2
	After checking the contributed simulation results, we noticed that Nokia’s 2x4 case TPUT clearly scales differently from other companies at high SNR. In other antenna configurations we don’t observe this effect.
Until we have time to re-check our simulation setup for 2x4 for RAN4#107, we would like to remove our data points for SNR >16dB in 2x4. Since the span is close to 2.5dB in the 2x4 TDD case for most high values of T (%) we should still consider if alignment can be achieved for higher than 35% in the 2x4TDD case. Also we are OK with selecting a testpoint which does not include Nokia’s result for the 2x4 cases as we have 9 companies contributing.
We propose
2x2 FDD/TDD: 15% (rank1) and 35% (rank2)
2x4 FDD: 10% (rank1) and 55% (rank2)
2x4 TDD: 10% (rank1). For rank2 select highest value possible after final alignment.



Issue 2-1-2: X dB margin
Most of companies see that X dB margin should be applied to impairment results. However, there needs to discuss whether X dB margin can be applied per MCS under link adaptation in fading channels.
· Proposals
· Option 1: Apply X dB margin per modulation order (Nokia, Apple, MediaTek) 
X = [0.5] dB for QPSK, X = [0.5] dB for 16QAM 
                X = [0.8] dB for 64QAM, X = [0.8] dB for 256QAM 
Note that the modulation order would be based on median value over companies’ own median statistics on CQI.    
· Option 2: Apply single X dB margin to impairment results (Intel, CMCC(X=0.5dB))

· Recommended WF
· Discussion the Options after collecting impairment results at 2nd round

· 1st round Comment collection:
	Company
	Comments

	China Telecom
	Option 1.

	Nokia, Nokia Shanghai Bell
	We see option 1 is using the margins normally used by RAN4 for requirement definition.
Support option 1.

	MediaTek
	We support Option 1.

	Samsung
	We are fine with option 1. 

	CMCC
	We prefer to reuse the agreements in TR 37.901, X is 0.5dB for all cases. The test metric for ATP test will be the SNR value to achieve a fixed TP%, at this SNR, the modulation order can be chosen from QPSK to 246QAM according to channel quality. 

	Apple
	We support option 1to be consistent with procedure used n RAN4 for demod requirements. 

	QC
	Do we want to consider a slightly larger margin due to the larger span observed? The legacy margins are for FMCS which doesn’t include the margin for CSF reporting. 

	Huawei
	We support option 1 to follow legacy rules

	Intel
	It is for margin under link adaptation. We may require more margin than fixed MCS test and single margin would be beneficial for harmonization.



Issue 2-1-3: Impairment results collections
· Recommended WF
· Companies are encouraged to submit own impairment results in “Draft R4-2304257” during 1st round discussion 

Sub-topic 2-2: Applicablity and release depandancy
For the applicability, we have two different views.
	Issue 1-4-1: Applicability and release independent
· Option 1: The requirement with link adaptation should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15 
· Option 2: The requirement with link adaptation should be applicable from Rel-18 and not release independent from Rel-15 considering that companies are providing the latest results. 



Issue 2-2: Applicability and release independent 
· Proposals
· Option 1: Release independent from Rel-15 (Intel, CMCC, Samsung)
· Option 1.a: Clarified proposal considering MMSE-IRC capability (China Telecom)
	· Optional for Rel-15 and Rel-16 Ues based on declaration on MMSE-IRC capability.
· Mandatory for all Rel-17 and forward Ues.



· Option 2: Release independent from Rel-18 (Nokia, Apple, Ericsson Huawei)

· Recommended WF
· Discuss the Option 1.a and Option 2. 
	GTW session
· Proposals
· Option 1: Release independent from Rel-15 (Intel, CMCC, Samsung, AT&T)
· Option 1.a: Clarified proposal considering MMSE-IRC capability (China Telecom, Nokia, CMCC, Intel, Ericsson, AT&T, Samsung)
	· Optional for Rel-15 and Rel-16 UEs based on declaration on MMSE-IRC capability.
· Mandatory for all Rel-17 and forward UEs.



· Option 2: Release independent from Rel-18 (Apple, Huawei, MTK)

· Discussion:
· China Telecom: We are not introducing any new features for ATP requirements. Meanwhile considering some Rel-15/16 UEs already exists in the market we proposed option 1a.
· Apple: We introduce ATP requirements in Rel-18 WI and didn’t see any needs to apply for legacy release. 
· Huawei: We share same view as Apple. In Rel-17 SI, no HARQ ReTx enable which is different compared to Rel-18 WI agreement. 
· Nokia: We prefer to take option 1 a as compromise. 
· CMCC: We remembered similar discussion for MMSE-IRC receiver in Rel-17, we suggest to consider option 1 a as a compromise solution.  
· QC: Whether there is a need to applicable for legacy release UEs, this is pending on operators’ demand. ATP can be used to replace some of existing link adaption test cases.
· AT&T: We share same view as other operators, option 1a seems be a good compromise.
· Apple: If operators can confirm with option 1a, with ATP test can help to reduce of some of test cases, then we can compromise to option 1a. 
· AT&T: Pending on test points decided in RAN4 ATP test, we do see the possibility to reduce test cases.
· MTK: We can consider to have test applicable rules as compromise.



· 1st round Comment collection:
	Company
	Comments

	China Telecom
	We can take option 1A as a compromise or find a way to try to avoid testing Rel-15/16 UE which is already in the market, and test Rel-17 and forward Ues. But technically, the requirement itself should be applicable for all Rel-15 and forward Ues. 

	Nokia, Nokia Shanghai Bell
	We are fine with all presented options, however assuming companies’ results are Rel-17 compliant, it is possible for Rel-17 Ues to comply to the RAN4 defined ATP requirements. 
We prefer option 1A as a good and valid compromise.

	MediaTek
	Requirements will be based on the latest simulation results matching the latest generation performance. Therefore, we still support Option 2.

	Samsung
	We think the proposal from China Telecom is reasonable.

	CMCC
	Similar discussions happened in MMSE-IRC for inter-cell interference requirements, and Option 1a was adopt as the compromise. 
In this WI, we are fine with using Option 1a as the compromise solution.

	Ericsson
	We prefer Option 2. ATP is based on the Rel-15 RI tests. We think the exiting RI tests could cover a part of ATP requirements.
There are many Rel-15 chipsets in the market, and now some companies have already shipped Rel-16 chipsets. 
But apply from Rel-17 could be one compromise. 

	Apple
	We support option 2, but are willing to compromise based on possibility of reduction in operator specific tests. We think applicability from Rel-17 would be more reasonable since there are Rel-15, Rel-16 already in the market. Release independent from Rel-17 would be our preference. 

	QC
	Can operator confirm that they are willing to consider reducing the operator specific tests with similar scenario and configurations with the agreed ATP test for earlier releases? If operator can confirm this direction of implementing the test, we can support option 2.

	Huawei
	Option 2. Any confirmation without wording in spec is invalid 

	Intel
	We can compromise with Option 1.a. There are no new technical components in ATP test and link adaptation with CSI reports has been already implemented in the market. The arguments with operator test cases wouldn’t be a topic in 3GPP discussion.  

	QC
	There is a typo in our previous comment, we can support option 1 with the common understanding of introducing release independent to have the ATP tests as potential alternatives to operator defined tests with similar configurations. 

	China Telecom 2
	By using option 1A, in my understanding, it has been already up to UE declaration whether the ATP test will be performed for Rel-15/16 UEs. I am not clear what additional applicability rule is needed.
For Rel-17 and forward UEs. This ATP test should be mandatory.



Sub-topic 2-3: Work plan and CR work split
We need to decide work split of CRs for the next meeting.
Issue 2-3: CR work split 
· Recommended WF
· Consider work split for CRs in this meeting and company are encouraged to take CR work split in the 1st round discussion. Depending on participation, either Split 1 or Split 2 would be decided.

	Section 
	Split 1
	Split 2

	FR1
(5.X)
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	FDD
	Company A
[Intel]
	Company A
[Intel]

	
	
	TDD
	
	Company D
[Samsung]

	
	4 Rx
	FDD
	Company B
	Company E
[CMCC]

	
	
	TDD
	
	Company B
[CTC]

	FR2
(7.X)
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	TDD
	Company C
	Company C
[Nokia]



· 1st round Comment collection:
	Company
	Comments

	Intel
	We will take role of “Company A” or more as a moderator

	China Telecom
	We can take company B.

	Nokia, Nokia Shanghai Bell
	We can take company C

	Samsung
	We could take the role of company D if split 2 is used.

	CMCC
	We could take the role of E if split 2 is used.

	Intel 2
	We support Split2 considering participation. Thanks all for participations.



Companies views’ collection for 1st round 
Companies’ comments are direclty collected in 2.2 sub-topic section.
Open issues 
	Company
	Comments

	XXX
	      …



CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 2-1: Test metric and test point(s) selection

	Issue 2-1-1: Simulation alignment and test point selection
Tentative agreements: NA
Candidate options:
Issue A. # of test point(s)
· Option 1. Two test points for 2Rx and 4 Rx.
· Option 2. Two test points for 2Rx and 1 test point for 4 Rx.
· Option 3. Single test point for 2Rx and 4 Rx
Issue B. T(%) and outlier removal for Gspan <= 2.5 dB 

Recommendations for 2nd round: Continue discussion for Issue A.
 (For Issue B, continue discussion with the impairment data in the next meeting.) 
Issue 2-1-2: X dB margin
Candidate options:
· Option 1: Apply X dB margin per modulation order 
X = [0.5] dB for QPSK, X = [0.5] dB for 16QAM 
               X = [0.8] dB for 64QAM, X = [0.8] dB for 256QAM 
· Option 2: Apply single X dB margin to impairment results 

Recommendations for 2nd round: No discussion and continue discussion in the next meeting during SNR decision.

Issue 2-1-3: Impairment results collections
Recommendations for 2nd round: Continue collection

	Sub-topic 2-2: Applicability and release dependency

	Tentative agreements:
Candidate options:
· Option 1.a: Clarified proposal considering MMSE-IRC declaration (China Telecom, Nokia, CMCC, Intel, Ericsson, AT&T, Samsung)
	· Optional for Rel-15 and Rel-16 UEs based on declaration on MMSE-IRC test.
· Mandatory for all Rel-17 and forward UEs.


· Option 2: Release independent from Rel-18 (Apple, Huawei, MTK)
Recommendations for 2nd round: Further check if Option 1.a is agreeable

	Sub-topic 2-3: Work plan and CR work split
	CR work split: Per participation, select Split 2 
	Section 
	Split 1
	Split 2

	FR1
(5.X)
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	FDD
	Company A
[Intel]
	Company A
[Intel]

	
	
	TDD
	
	Company D
[Samsung]

	
	4 Rx
	FDD
	Company B
	Company E
[CMCC]

	
	
	TDD
	
	Company B
[CTC]

	FR2
(7.X)
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	TDD
	Company C
	Company C
[Nokia]



Recommendations for 2nd round: Check if any change with Split2



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on absolute physical layer throughput requirement
	Intel Corporation
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304110
	
	On Absolute physical layer throughput requirements with link adaptation
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304111
	
	Absolute physical layer throughput requirements - Simulation results
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304140
	
	On Requirements for physical layer throughput
	Apple
	Noted
	

	R4-2304141
	
	On Simulation Results for physical layer throughput
	Apple
	Noted
	

	R4-2304255
	
	Views on the remaining issues for the specification of absolute physical layer throughput requirements
	Intel Corporation
	Noted
	

	R4-2304256
	
	Simulation results of absolute physical layer throughput with link adaptation
	Intel Corporation
	Noted
	

	R4-2304257
	
	Summary of simulation results for NR UE absolute physical layer throughput requirements with link adaptation
	Intel Corporation
	Return to
	For companies to further update alignment and impairment results if any.

	R4-2304360
	
	Application layer throughput discussion
	Qualcomm, Inc.
	Noted
	

	R4-2304644
	
	Simulation results for ATP demodulation requirements
	CMCC
	Noted
	

	R4-2304645
	
	Discussion for ATP demodulation requirements
	CMCC
	Noted
	

	R4-2304683
	
	Discussion on absolute physical layer throughput requirements with link adaptation
	China Telecom
	Noted
	

	R4-2304903
	
	discussion on absolute physical layer throughput with link adaptation
	Samsung
	Noted
	

	R4-2304904
	
	simulation results on absolute physical layer throughput with link adaptation
	Samsung
	Noted
	

	R4-2305120
	
	Discussion on Application Layer Data Throughput
	MediaTek inc.
	Noted
	

	R4-2305173
	
	Simulation results of absolute physical layer throughput requirements
	Ericsson
	Noted
	

	R4-2305174
	
	Open issues on absolute physical layer throughput requirements
	Ericsson
	Noted
	

	R4-2305467

	
	Discussions on ATP requirements
	Huawei,HiSilicon
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
