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

	R4-2113124
	Intel
	Proposal 1:	The requirements of Absolute Physical Layer Throughput with Link Adaptation can be declared feasible if RAN4 can find several SNR points in different regions where companies’ simulation results are aligned.

	R4-2113642
	Ericsson
	Proposal 3: RAN4 shall try to align the simulation results before discussing the feasibility criteria.

	R4-2113787
	Huawei, HiSilicon
	Proposal 2: Choose Option 2, i.e. RAN4 can find several SNR points where companies’ simulation results align depending on Rank 1 and Rank 2 regime.

	R4-2114477
	Qualcomm
	Draft CR on General and Summary Sections in RAN4 study on Application Layer Throughput Requirements



Open issues summary
Sub-topic 1-1: Feasibility
Issue 1-1-1: Feasibility Criteria
· The requirements of Absolute Physical Layer Throughput with Link Adaptation can be declared feasible if 
· Option 1: RAN4 can find at least one SNR point where companies’ simulation results align. [QC]
· Option 2: RAN4 can find several SNR points where companies’ simulation results align depending on Rank 1 and Rank 2 regime. [Intel?, Huawei]
· Note from Moderator: Based on simulation results, Rank2 may be limited to very few SNR points for 2Rx cases in simulation campaign.
· Recommended WF
· TBA

Issue 1-1-2: Feasibility
· Proposals
· Option1: Yes [Ericsson, Intel, QC, MediaTek]
· Option 2: No

· Recommended WF
· TBA
· Based on simulation results submitted by companies, below are the preliminary observations:
· Option 1 Alignment Criteria:
· FDD 2x2: Thpt span is >10% for all SNRs
· FDD 2x4: Thpt span is within 10% of Avg Thpt for 12, 16 and 18dB.
· FR1 TDD 2x2: Thpt span is within 10% of Avg Thpt for 10dB.
· FR1 TDD 2x4: Thpt span is within 10% of Avg Thpt for 12, 14, 16 and 18dB.
· FR2 TDD 2x2: Thpt span is >10% for all SNRs.
· Option 2 Alignment Criteria:
· FDD 2x2: SNR span is within 2.5dB for 10% of peak thpt.
· FDD 2x4: SNR span is within 2.5dB for 10%,20%,30%,40%,50% and 60% of peak thpt.
· FR1 TDD 2x2: SNR span is within 2.5dB for 10%,20%, and 30% of peak thpt.
· FR1 TDD 2x4: SNR span is within 2.5dB for 10%,20%,30%,40%,50% and 60% of peak thpt. 
· FR2 TDD 2x2: SNR span is within 2.5dB for 10%, 15%, 35%, 40% of peak thpt.
· Request companies to provide simulation results as soon as possible. Chair guideline is to only include simulation results provided by Wed of 1st week of the meeting.
· Based on above preliminary comparison, we can find several SNR points where results are aligned for Option 2. Therefore, we suggest to first confirm above observations and if similar observations are confirmed, declare the application layer throughput tests to be feasible with Option 2 alignment criteria.
Sub-topic 1-2: LS to RAN5
Issue 1-2-1: LS Content
Discuss LS content in the 2nd round to inform RAN5 about endorsed RAN4 draft CRs for implementation in TR 37.901-5.

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

	XXX
	Issue 1-1-1: Feasibility Criteria

Issue 1-1-2: Feasibility


	Apple
	Issue 1-1-1: Feasibility Criteria
Perhaps doesn’t matter given that we have alignment for few SNR points based on simulation results based on option 2 alignment criteria. 
Issue 1-1-2: Feasibility
FR1-FDD 2x2 and FR2 results are aligned (within SNR span) at only 1 or 2 points. Perhaps some further check is required to understand the delta based on other metrics.  
[image: ]
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	Ericsson
	Issue 1-1-1: Feasibility Criteria
We have same views as Apple. Based on GTW’s discussion, we can just check SNR span, but it may further be checked based on update simulation results.

Issue 1-1-2: Feasibility
Option 1.

	Intel
	Issue 1-1-1: Feasibility Criteria
Based on current results for 3 scenarios we have rather good SNR alignment almost for all considered throughput levels. For other 2 scenarios, we have alignment for one or two throughput levels. Therefore, we can consider Option 2 to draw the conclusion on feasibility.
Issue 1-1-2: Feasibility
Support Option 1 based on comment from Issue 1-1-1. We can further work on alignment of simulation results during WI stage in case we observe some misalignment for simulation assumptions agreed for requirements definition.

	Qualcomm
	Issue 1-1-1: Feasibility Criteria
Given that simulation results are aligned for multiple SNR points for 3 scenarios and 1-2 SNR points for other two scenarios, it should not matter which option is chosen.
Issue 1-1-2: Feasibility
Support Option 1.

	MediaTek
	[bookmark: OLE_LINK108][bookmark: OLE_LINK109]Issue 1-1-1: Feasibility Criteria
Basically, we think the results are quite aligned for most scenarios. We can further check the updated simulation results if there are any.
[bookmark: OLE_LINK110]Issue 1-1-2: Feasibility
OK with Option 1

	Huawei
	Issue 1-1-1: Feasibility Criteria
Based on the alignment criteria agreed in GTW, the simulation results seems not aligned for FDD 2T2R. Companies should double check the simulation results and updated results are needed.

Issue 1-1-2: Feasibility
In FR1 FDD 2x2, we have alignment only for level with 10% of max TP which seems be not enough to declare the feasibility of this test. We should further check the simulation results.



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

	R4-2114477 (Qualcomm)
	Moderator: Need to be revised based on outcome of Issue 1-1-2.

	
	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 

	Issue 1-1-1: Feasibility Criteria

	Tentative agreements:
RAN4 can find several SNR points where companies’ simulation results align depending on Rank 1 and Rank 2 regime.


	Issue 1-1-2: Feasibility
	Candidate options:
Option 1: Yes [Ericsson, Intel, QC, MediaTek]
Option 2: No
Simulation results are aligned for all scenarios except FDD 2x2 Rank2. In case of FDD 2x2 Rank2, there is span of 2.7dB for 35% Thpt.
4 companies think that it should be declared feasible. 
Recommendations for 2nd round:
Continue the effort to align the simulation results for FDD 2x2 based on simulation assumptions in Huawei’s draft CR and conclude on feasibility.

	Issue 1-2-1: LS Content
	Discuss the contents in the 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  

	R4-2114477 (Qualcomm)
	To be revised. Update based on the outcome of Issue 1-1-2.



Discussion on 2nd round (if applicable)


Topic #2: Simulation Results Alignment 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112110
	Apple
	Simulation results and below proposals.
Proposal #1: To align results, criteria used is: SNR G±Gspan can be reached for the T% of maximum throughput.
Proposal #2: Define physical layer TP requirements based on methodology for PDSCH demodulation requirements.

	R4-2113124
	Intel
	Simulation results.

	R4-2113130
	Intel
	Draft CR to TR 37.901-5: Simulation results section

	R4-2113642
	Ericsson
	Proposal 1: Target BLER for simulations can be 2%-20% for FR1; 1%-20% for FR2 due to different CQI reporting strategy.
Proposal 2: RAN4 shall further discuss which simulation results alignment criteria is more suitable based on companies’ simulation results.
Proposal 4: The requirement definition for link adaptation (LA) physical layer throughput shall follow the same criteria in simulation results alignment.

	R4-2113643
	Ericsson
	Simulation results.

	R4-2113644
	Ericsson
	Draft CR on ATP performance simulation alignment criteria

	R4-2113787
	Huawei, HiSilicon
	Proposal 1: For simulation results alignment, use Option 2, i.e. 2%~30% for target BLER. Meanwhile, not introduce the BLER requirements if agreed to define performance requirements for link adaptation physical layer throughput.
Proposal 3: Introduce one SNR point in rank 2 operation SNR range for test.

	R4-2113788
	Huawei, HiSilicon
	Simulation results.

	R4-2113789
	Huawei, HiSilicon
	Draft CR: Introduction the simulation assumptions for ATP to TR.37.901-5

	R4-2114042
	MediaTek
	Simulation results.

	R4-2114474
	Qualcomm
	Simulation results and below observations/proposals:
Observation 1: Throughput span in % is very large for lower SNR regime since absolute throughput itself is very low.
Observation 2: If RAN4 decides to define requirements for both Rank1 and Rank2 regime, SNR at T% of maximum throughput (Option 2) may be better for alignment.
Observation 3: If RAN4 decides to define requirements for both only Rank2 regime, as asked by RAN5, both options can be used for alignment.
Proposal 1: Use Option 2 for alignment results criteria.



Open issues summary
Sub-topic 2-1: Ways to Align Simulation Results
In this subtopic, we discuss possible ways to improve the alignment.
Issue 2-1-1: Target BLER
· Proposals
· Option 1: 2%-20% for FR1; 1%-20% for FR2 [Ericsson, MediaTek]
· Option 2: 2%-30% for FR1; 1%-30% for FR2 [Huawei]
· Other options not precluded
· Recommended WF
· Focus on Issue 2-1-2 and aligning the results among companies. We can discuss this issue in the 2nd round, if needed.

Issue 2-1-2: Simulation results alignment criteria
· Proposals
· Option 1: Absolute throughput span within X% of average throughput across companies at a given SNR.
· Decide X based on simulation results. Possible values of X = [5]% or [10]%.
· Option 2: SNR span (Gspan) can be reached for the T% of maximum throughput [Apple, QC]
· Maximum throughput is derived with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE.
· Gspan = Max (G) – Min (G), where G is the set of SNRs submitted by different companies to achieve T% of maximum throughput
· Decide Gspan based on simulation results. Candidate option is Gspan = [2.5] dB.
· Recommended WF
· Option 2 based on GTW agreement.

Sub-topic 2-2: Requirements Definition
If it is found to be feasible to define absolute throughput requirements, following issues will be considered for defining the requirements.
[bookmark: OLE_LINK117][bookmark: OLE_LINK118]Issue 2-2-1: How to set the requirements (if found feasible to define such requirements)
· Proposals
· Set the physical layer throughput requirements by
· Option 1: Multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%. 
· Option 2: Using methodology from PDSCH demodulation requirements with fixed RMC (i.e. average of impairments results + X dB margin).
· Recommended WF
· Option 2.

[bookmark: OLE_LINK119]Issue 2-2-2: Number of SNR points for defining requirements (if found feasible to define such requirements)
· Proposals
· Option 1: one in rank 1 and one in rank 2 operation SNR range. 
· Option 2: one in rank 2 operation SNR range. [Huawei]
· Recommended WF
· Discuss this in WI phase as per agreement in the last meeting.

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

	XXX
	Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER

Issue 2-1-2: Simulation results alignment criteria

Sub-topic 2-2: Requirements Definition
Issue 2-2-1: How to set the requirements

Issue 2-2-2: Number of SNR points for defining requirements 



	Apple
	Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER
We are fine with recommended WF.
Issue 2-1-2: Simulation results alignment criteria
We support option 2 and fine with recommended WF. 
Sub-topic 2-2: Requirements Definition
Issue 2-2-1: How to set the requirements
We support the recommended WF. 
Issue 2-2-2: Number of SNR points for defining requirements 
We support the recommended WF. 



	Ericsson
	Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER
Option 1.
This issue can be discussed in WI.

Issue 2-1-2: Simulation results alignment criteria
We’re fine with both options, a little prefer option 1. It depends on simulation alignment.

Sub-topic 2-2: Requirements Definition
Issue 2-2-1: How to set the requirements
We support the recommended WF. 

Issue 2-2-2: Number of SNR points for defining requirements 
We support the recommended WF. 

	Intel
	Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER
We think that we can focus on alignment of throughput results. Whether we need to target the certain BLER level, we can discuss during WI stage.
Issue 2-1-2: Simulation results alignment criteria
Option 2 based on GTW discussion. We can consider the following modification of Option 2
· SNR span (Gspan) can be reached for the T% of maximum throughput
· Gspan = Gmax(T%) – Gmin(T%)
· Gspan = [2.5] dB

Sub-topic 2-2: Requirements Definition
Support recommended WFs for all issues.

	Qualcomm
	[bookmark: OLE_LINK111]Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER
Ok to discuss this further at WI stage.
[bookmark: OLE_LINK116]Issue 2-1-2: Simulation results alignment criteria
Option 2 based on GTW agreement.
Sub-topic 2-2: Requirements Definition
Issue 2-2-1: How to set the requirements
Ok with recommended WF.
Issue 2-2-2: Number of SNR points for defining requirements 
Ok with recommended WF.


	MediaTek
	Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER
We prefer Option 1 but we are OK to discuss during the WI stage.
[bookmark: OLE_LINK112][bookmark: OLE_LINK113]Issue 2-1-2: Simulation results alignment criteria
OK with the recommended WF.

Sub-topic 2-2: Requirements Definition
Issue 2-2-1: How to set the requirements
OK with the recommended WF.
[bookmark: OLE_LINK114][bookmark: OLE_LINK115]Issue 2-2-2: Number of SNR points for defining requirements 
OK with the recommended WF.

	Huawei
	Sub-topic 2-1: Ways to Align Simulation Results
Issue 2-1-1: Target BLER
OK with recommended WF
Issue 2-1-2: Simulation results alignment criteria
OK with recommended WF.
Issue 2-2-1: How to set the requirements (if found feasible to define such requirements)
OK with recommended WF.
Issue 2-2-2: Number of SNR points for defining requirements (if found feasible to define such requirements)
OK with recommended WF.



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

	R4-2113130 (Intel)
	Moderator: Need to be revised based on latest simulation results.

	
	Company A

	
	Company B

	R4-2113644 (Ericsson)
	Moderator: Need to be revised based on outcome of Issue 2-1-2.

	
	Apple: Section number: 5.10.2.1

	
	Company B

	R4-2113789 (Huawei, HiSilicon)
	Apple: 
Rename title: as Table 5.10.3-1: Simulation assumptions for Absolute Physical Layer Throughput alignment with link adaptation
It should be 5 tests or with separate table for each config and 1 test


	
	
Intel: Please check our suggestions on TP improvement
-	It is better to have three columns for simulation assumptions table for different scenarios: FR1 FDD, FR1 TDD and FR2
-	Add information about PDSCH scheduling assumptions
-	We can add reference to CSI RMC from 38.101-4 just for information
-	List of test metrics can be extended

	
	Qualcomm: BW/SCS, Periodicity/offset, CSI-IM config, subband size etc missing for FR2. Antenna config for FR2 needs to be clarified. It will be better to have 3 columns as suggested by Intel.

	
	Huawei: Thanks for comments, the updated TP has been uploaded for further review. Company is welcome to double check the simulation assumptions captured in the TP and used in your simulation to facilitate the results alignment, especially for FR1 FDD 2x2 case.



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 

	Issue 2-1-1: Target BLER

	Tentative agreements:
Discuss this issue in WI phase, if needed.
Candidate options:
· Option 1: 2%-20% for FR1; 1%-20% for FR2 [Ericsson, MediaTek]
· Option 2: 2%-30% for FR1; 1%-30% for FR2 [Huawei]
· Other options not precluded
Recommendations for 2nd round:
Focus on aligning the simulation results.

	Issue 2-1-2: Simulation results alignment criteria
	Tentative agreements:
· SNR span (Gspan) can be reached for the T% of maximum throughput 
· Maximum throughput is derived with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE.
· Gspan = Max (G) – Min (G), where G is the set of SNRs submitted by different companies to achieve T% of maximum throughput
· Decide Gspan based on simulation results. Candidate option is Gspan = [2.5] dB.
Recommendations for 2nd round:
Continue working on refining the language as part of Ericsson’s draft CR on simulation alignment criteria

	Issue 2-2-1: How to set the requirements
	Tentative agreements:
Using methodology from PDSCH demodulation requirements with fixed RMC.
Recommendations for 2nd round:
Capture this agreement in Ericsson’s draft CR in new Section 5.10.2.2

	Issue 2-2-2: Number of SNR points for defining requirements
	Tentative agreements:
Discuss this issue in WI phase.




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

	R4-2114477
	Draft CR on General and Summary Sections in RAN4 study on Application Layer Throughput Requirements
	Qualcomm
	Revised
	

	R4-2113130
	Draft CR to TR 37.901-5: Simulation results section
	Intel
	Revised
	

	R4-2113644
	Draft CR on ATP performance simulation alignment criteria
	Ericsson
	Revised
	

	R4-2113789
	Draft CR: Introduction the simulation assumptions for ATP to TR.37.901-5
	Huawei, HiSilicon
	Revised
	



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

[bookmark: _Toc79478152]Annex 
Contact information
	Company
	Name
	Email address

	Apple
	Manasa Raghavan
	Manasa.raghavan@apple.com

	Intel
	Dmitry Belov
	dmitry.belov@intel.com

	Qualcomm
	Gaurav Nigam
	gnigam@qti.qualcomm.com

	MediaTek
	Licheng Lin
	Licheng.lin@mediatek.com



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)
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