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Introduction
The discussions in this thread includes study on 5G NR UE Application Layer Data Throughput performance requirements. 
Topic #1: Work Plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2107032
	Qualcomm
	· RAN4#98bis-e (April 2021)
· Agree on initial simulation assumptions
· Decide on possible test methodologies
· RAN4#99-e (May 2021)
· Update simulation assumptions based on simulation results, if needed.
· Finalize test methodology and update the TR 37.901-5 in new clause 5.10.
· RAN4#100-e (August 2021)
· Capture simulation results and conclusions in TR 37.901-5 in new clause 5.10.



Open issues summary
Sub-topic 1-1: Work Plan
Issue 1-1: Work Plan
· Proposals
· Option 1: 
· RAN4#98bis-e (April 2021)
· Agree on initial simulation assumptions
· Decide on possible test methodologies
· RAN4#99-e (May 2021)
· Update simulation assumptions based on simulation results, if needed.
· Finalize test methodology and update the TR 37.901-5 in new clause 5.10.
· RAN4#100-e (August 2021)
· Capture simulation results and conclusions in TR 37.901-5 in new clause 5.10.
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 1-1: Work Plan


	Intel
	Work plan looks fine for us.



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:




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: Test Methodology. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2106429
	Intel
	Proposal 1:	Consider the following criteria for Application Layer Data Throughput Performance alignment:
· CSI reporting statistics span (i.e. certain RI and CQI values are reported with X±Xspan and Y±Yspan % probability for the analysed SNR point)
· Absolute throughput span (i.e. Z±Zspan % of maximum throughput can be achieved for the analysed SNR point or SNR G±Gspan can be reached for the T% of maximum throughput)

	R4-2106869
	Ericsson
	Proposal 1: RAN4 should evaluate the physical layer throughput in the SI application layer data throughput requirements.
Proposal 2: For the evaluation of application layer data throughput requirements, RAN4 should assume TE schedules the PDSCH transport block, rank, and precoding slot by slot, according to the reported CQI/PMI/RI. 
Proposal 3: The physical layer throughput for VRC is defined by multiplying the payload size with the number of ACKs and dividing the accumulated payload in kilobits by the time in seconds.
Proposal 4: One of the test metrics of physical layer throughput performance requirements is the physical layer throughput at a given SNR test point. 
Proposal 5: RAN4 should discuss how to derive the physical layer throughput requirements after the alignment. 
Proposal 6: RAN4 need to discuss the metric of application layer data throughput requirements other than the physical layer throughput, e.g. decoding success rate and statistics of the reported CQI/PMI/RI during the tests. 
Proposal 7: RAN4 should discuss whether to keep the same physical layer throughput requirements or to update the throughput requirements per release.
[bookmark: _Hlk68602124]Proposal 8: RAN4 should discuss whether the performance evaluation is only for the baseline MMSE-IRC receiver or to include the Enhanced Receiver Type 1.
Proposal 9: For the SI application layer data throughput performance, RAN4 should focus on the single carrier scenario.

	R4-2107033
	Qualcomm
	Proposal 1: For alignment of absolute LA throughput simulation results, span across companies should be within X% of average LA throughput.
Proposal 2: X can be determined based on simulation results.
Proposal 3: Use X = [5]% or [10]% as possible values.
Proposal 4: If simulation results are aligned, define the absolute throughput requirements by averaging the impairment results across companies and adding a margin of Y% of average impairment LA throughput.
Proposal 5: Use Y = [5]% or [10]% as possible values.



Open issues summary
Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
· Proposals
· Option 1: Absolute throughput span within Zspan% of maximum throughput at a given SNR. (Intel)
· Option 2: Absolute throughput span within X% of average throughput across companies at a given SNR. (QC)
· Option 3: SNR G±Gspan can be reached for the T% of maximum throughput) (Intel)
· Recommended WF
· TBA
Issue 2-1-2: Additional Alignment Criteria
· Proposals
· Option 1: CSI reporting statistics span (i.e. certain RI and CQI values are reported with X±Xspan and Y±Yspan % probability for the analysed SNR point) (Intel, Ericsson)
· Option 2: Decoding success rate (Ericsson)
· Option 3: No additional criteria (QC)
· Recommended WF
· TBA
Issue 2-1-3: Span of throughput results
· Proposals
· Option 1: Decide based on simulation results. (QC)
· Possible values of [5]% or [10]%.
· Recommended WF
· TBA

Sub-topic 2-2: Assumptions
Issue 2-2-1: Physical Layer Throughput
· Proposals
· Option 1: RAN4 should evaluate the physical layer throughput in the SI application layer data throughput requirements. (Ericsson)
· Recommended WF
· Option 1 as this is already stated in SID.
Issue 2-2-2: Application of reported CQI/PMI/RI
· Proposals
· Option 1: TE schedules the PDSCH transport block, rank, and precoding slot by slot, according to the reported CQI/PMI/RI. 
· Recommended WF
· Option 1.
Issue 2-2-3: Throughput calculation for VRC
· Proposals
· Option 1: Multiply the payload size with the number of ACKs and divide the accumulated payload in kilobits by the time in seconds. (Ericsson)
· Moderator’s question to Ericsson: Do you mean multiply the payload size with corresponding ACKs since payload size is not fixed for VRC?
· Recommended WF
· TBA
Issue 2-2-4: Test Metric
· Proposals
· Option 1: Absolute Physical Layer Throughput.
· Recommended WF
· Option 1 as this is already stated in SID.
Issue 2-2-5: Receiver Type
· Proposals
· Option 1: MMSE-IRC
· Option 2: Enhanced Receiver Type 1
· Recommended WF
· TBA
Issue 2-2-6: Focus on single-carrier scenario
· Proposals
· Option 1: Yes (Ericsson)
· Option 2: No
· Recommended WF
· TBA
Sub-topic 2-3: Requirements Definition
If it is found to be feasible to define absolute throughput requirements, following issues will be considered for defining the requirements.
Issue 2-3-1: How to set the requirements (if found feasible to define such requirements)
· Proposals
· Option 1: Set the physical layer throughput requirements by multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%. (Ericsson, QC)
· Option 2: Set the requirements at average throughput but increase the SNR test point by Z dB, e.g. Z = 2dB. (Ericsson)
· Recommended WF
· TBA
Issue 2-3-2: Whether to update LA throughput requirements every release (if found feasible to define such requirements)
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXXIntel
	Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
In case results will be provided for SNR range, results alignment can be checked for all considered criteria. At least for Option 3, we have reference 2.5 dB span from alignment results with fixed RMC.
Issue 2-1-2: Additional Alignment Criteria
In case of big span for throughput results, it will be rather beneficial to check alignment for other statistics (at least for CSI reporting). To avoid delay in results alignment, we suggest to agree on additional statics this meeting.
Issue 2-1-3: Span of throughput results
It depends on criteria, for Option 1 and Option 2 we can check 5 or 10%, for Option 3 we can check 2.5 dB.
Sub-topic 2-2: Assumptions
Issue 2-2-1: Physical Layer Throughput

Issue 2-2-2: Application of reported CQI/PMI/RI

Issue 2-2-3: Throughput calculation for VRC
Based on our understanding, we can calculate throughput as sum of payloads of successful received packets during the tests divided by test time in seconds. By this methodology we will get unit b/s, which we can transform to Kb/s or Mb/s. We assume it is aligned with Ericsson proposal.
Issue 2-2-4: Test Metric

Issue 2-2-5: Receiver Type
All CSI requirements at current stage are defined for MMSE receiver. Therefore, we suggest to focus on such assumptions.
Issue 2-2-6: Focus on single-carrier scenario
Support Option 1.
Sub-topic 2-3: Requirements Definition
Issue 2-3-1: How to set the requirements
Based on our understanding, it depends on outcome of discussion on alignment results criteria
Issue 2-3-2: Whether to update LA throughput requirements every release
At current stage, we support Option 2. Because it is not clear, why we need to update requirements every release. Does it mean that UE shall improve accuracy of CSI reporting and performance of PDSCH reception each release? Based on our understanding, we should not mandate improvement of DL Rx processing each release.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:




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”.



Test Parameters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2106430
	Intel
	Proposal 1:	Use test parameters from Rel-15 RI requirements for initial alignment purpose:
· FR1 2 RX: Table 6.4.2.1-1 (Test 1) and Table 6.4.2.1-1 (Test 1)
· FR1 4 RX: Table 6.4.3.1-1 (Test 1) and Table 6.4.3.2-1 (Test 1)
· FR2: Table 8.4.2.2-1 (Test 1)
Proposal 2:	Analyse the absolute physical layer throughput for SNR range: 
· 0-30 dB for FR1
· 0-20 dB for FR2

	R4-2106870
	Ericsson
	Proposal 1: RAN4 reuse the test setup of the existing RI reporting requirements for the alignment of simulation results for the physical layer throughput with some modification. 
· [bookmark: _Hlk68615340]Not configure CodebookSubsetRestriction. If it is configured, CodebookSubsetRestriction is set so that all the possible Type-I single panel codebooks for rank 1 and rank 2. 
Proposal 2: Consider the following propagation channel models for the physical layer throughput performance evaluation:
· Larger delay spread and higher Doppler spread for FR1, i.e., TDLB100-400 and TDLC300-100
· LOS scenario for FR2, i.e., TDLD30-75
Proposal 3: When companies provide the simulation results, it is also encouraged to provide the decoding error rate and statistics of reported CQI index, PMI index, and rank index. 
Proposal 4: For the physical layer throughput performance evaluation, TE schedules PDSCH in all the DL slots except for slots transmitting SSB. 
Proposal 5: For the physical layer throughput performance evaluation, TE does not scheduled PDSCH in the TDD special slots for TDD case. 
Proposal 6: RAN4 evaluates the physical layer throughput performance with the following conditions:
	Test number
	BW (MHz) / SCS (kHz)
	Propagation condition
	Antenna configuration
	CQI table
	Physical layer throughput (Mbps)
	SNR (dB)

	Test 1-1
	10 / 15
	TDLA30-5
	2x2 ULA Low
	Table 2
	
	[0:2:20]

	Test 1-2
	10 / 15
	TDLB100-400
	2x2 ULA Low
	Table 2
	
	[0:2:20]

	Test 1-3
	10 / 15
	TDLC300-100
	2x2 ULA Low
	Table 2
	
	[0:2:20]

	Test 1-4
	10 / 15
	TDLA30-5
	2x4 ULA Low
	Table 2
	
	[0:2:20]

	Test 1-5
	10 / 15
	TDLB100-400
	2x4 ULA Low
	Table 2
	
	[0:2:20]

	Test 1-6
	10 / 15
	TDLC300-100
	2x4 ULA Low
	Table 2
	
	[0:2:20]



	Test number
	BW (MHz) / SCS (kHz)
	Propagation condition
	Antenna configuration
	CQI table
	Physical layer throughput (Mbps)
	SNR (dB)

	Test 2-1
	40 / 30
	TDLA30-5
	2x2 ULA Low
	Table 2
	
	[0:2:20]

	Test 2-2
	40 / 30
	TDLB100-400
	2x2 ULA Low
	Table 2
	
	[0:2:20]

	Test 2-3
	40 / 30
	TDLC300-100
	2x2 ULA Low
	Table 2
	
	[0:2:20]

	Test 2-4
	40 / 30
	TDLA30-5
	2x4 ULA Low
	Table 2
	
	[0:2:20]

	Test 2-5
	40 / 30
	TDLB100-400
	2x4 ULA Low
	Table 2
	
	[0:2:20]

	Test 2-6
	40 / 30
	TDLC300-100
	2x4 ULA Low
	Table 2
	
	[0:2:20]



	Test number
	BW (MHz) / SCS (kHz)
	Propagation condition
	Antenna configuration
	CQI table
	Physical layer throughput (Mbps)
	SNR (dB)

	Test 3-1
	100 / 120
	TDLA30-35
	2x2 ULA Low
	Table 1
	
	[0:2:16]

	Test 3-2
	100 / 120
	TDLD30-75
	2x2 ULA Low
	Table 1
	
	[0:2:16]




	R4-2107035
	Qualcomm
	Proposal 1: Evaluate link adaptation throughput requirements for following scenarios:
· FDD: 10MHz/15kHz
· FR1 TDD: 40MHz/30kHz
· FR2 TDD: 100MHz/120kHz
Proposal 2: Use existing rank indication test parameters as much as possible for studying the feasibility of defining NR link adaptation throughput requirements.
Proposal 3: Test SNR points should be chosen such that it doesn’t fall in the rank transition regime. 
Proposal 4: Use 20dB SNR for FR1 and 16dB SNR for FR2 as baseline for studying the feasibility of defining NR link adaptation throughput requirements. 
Proposal 5: Use aperiodic CSI reporting for studying the feasibility of defining NR link adaptation throughput requirements.



Open issues summary
Sub-topic 3-1: Test Parameters
Issue 3-1-1: SNR Points for FR1
· Proposals
· Option 1: 0-30 dB (Intel)
· Option 2: 0:2:20 dB (Ericsson)
· Option 3: SNR points should be chosen such that it doesn’t fall in the rank transition regime. Use 20dB as baseline (QC) 
· Recommended WF
· TBA
Issue 3-1-2: SNR Points for FR2
· Proposals
· Option 1: 0-20 dB (Intel)
· Option 2: 0:2:16 dB (Ericsson)
· Option 3: SNR points should be chosen such that it doesn’t fall in the rank transition regime. Use 16dB as baseline (QC) 
· Recommended WF
· TBA
Issue 3-1-3: PMI Codebook
· Proposals
· Option 1: CodebookSubsetRestriction is set so that all the possible Type-I single panel PMI matrices are allowed. (Ericsson)
· Option 2: Use as it is in existing RI Test Cases.
· Recommended WF
· TBA
Issue 3-1-4: CSI Reporting
· Proposals
· Option 1: Aperiodic (QC)
· Option 2: Periodic
· Recommended WF
· TBA
Issue 3-1-5: Channel Model for FR1
· Proposals
· Option 1: Only TDLA30-5, i.e., same as existing RI tests
· Option 2: On top of TDLA30-5, also consider larger delay spread and higher Doppler spread, i.e., TDLB100-400 and TDLC300-100 (Ericsson)
· Recommended WF
· TBA
Issue 3-1-6: Channel Model for FR2
· Proposals
· Option 1: Only TDLA30-35, i.e., same as existing RI tests
· Option 2: On top of TDLA30-35, also consider LOS scenario, i.e., TDLD30-75 (Ericsson)
· Recommended WF
· TBA
Issue 3-1-7: Other Parameters
· Proposals
· Option 1 (Intel, Ericsson, QC): 
· FR1 2 RX: Table 6.4.2.1-1 (Test 1) and Table 6.4.2.2-1 (Test 1)
· FR1 4 RX: Table 6.4.3.1-1 (Test 1) and Table 6.4.3.2-1 (Test 1)
· FR2: Table 8.4.2.2-1 (Test 1)
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXXIntel
	Issue 3-1-1: SNR Points for FR1
We think that collection of results for Option 1 or Option 2 will be rather beneficial to check the throughput curve alignment among the companies.
Issue 3-1-2: SNR Points for FR2
Same comment as Issue 3-1-1. Support Option 1 or 2.
Issue 3-1-3: PMI Codebook
We can check performance for scenarios with and without codebook subset restriction.
Issue 3-1-4: CSI Reporting
Both options are fine for us. We can take Rel-15 RI requirements assumptions (Periodic for FR1 and aperiodic for FR2)
Issue 3-1-5: Channel Model for FR1
We are fine with Option 2 to check results alignment for different conditions and after that choose more suitable.
Issue 3-1-6: Channel Model for FR2
We are fine with Option 2 to check results alignment for different conditions and after that choose more suitable.
Issue 3-1-7: Other Parameters
Option 1 is fine as starting point, which is aligned with SID.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:




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
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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

