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Introduction
The discussions in this thread includes study on 5G NR UE Application Layer Data Throughput performance requirements. 
For 2nd round discussion, please use below threads to discuss over email for quicker progress:
1. [98-bis-e][325] NR_ATP – Work Plan on Application Layer Throughput
2. [98-bis-e][325] NR_ATP – WF on Application Layer Throughput
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.

	AT&T
	Work plan is OK with us.

	Qualcomm
	Issue 1-1: Work Plan
Work Plan looks ok.

	Ericsson
	Issue 1-1: Work Plan
Fine with the work plan, but what is the expected outputs of this SI from RAN4? Is it sufficient to collect the simulation results with link adaptation? It is great if rapporteur clarifies the output of this SI from RAN4 point of view.

	Huawei
	Issue 1-1: Work Plan
Work plan looks OK



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 #1-1: Work Plan
	Tentative agreements:
Issue 1-1: Work Plan looks ok. Add the outcome of SI to the work plan.
Candidate options:
Recommendations for 2nd round:
Revise the work plan to add the outcome of SI. No further discussion needed.




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
Work Plan is revised in R4-2106124 to include outcome of the SI.
Summary for 2nd round 
Work Plan is captured in R4-2106124.

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
[bookmark: OLE_LINK103]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
[bookmark: OLE_LINK104]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.
[bookmark: OLE_LINK106]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.
[bookmark: OLE_LINK108]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.
[bookmark: OLE_LINK109]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
[bookmark: OLE_LINK110]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

	Intel
	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 2-2-3: 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 2-2-5: 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.

	AT&T
	2.2.1	Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
Option 2.
Issue 2-1-2: Additional Alignment Criteria
Option 1 and Option 2 would be good to add in order to gain insight into the results. Although, we are not sure to apply an alignment criteria to them yet or to leave these as supplemental.
Issue 2-1-3: Span of throughput results
Option 1.
2.2.2	Sub-topic 2-2: Assumptions
Issue 2-2-1: Physical Layer Throughput
Option 1.
Issue 2-2-2: Application of reported CQI/PMI/RI
Option 1. We would like to see expected behaviour of the TE to be captured as was done in TR 37.901 for LTE link adaptation.
Issue 2-2-4: Test Metric
Option 1.
Issue 2-2-5: Receiver Type
Option 1.
Issue 2-2-6: Focus on single-carrier scenario
Option 1 for the defined timeframe. Carrier aggregation case should be considered in the future.
2.2.3	Sub-topic 2-3: Requirements Definition
Option 1. We should leave any discussion concerning SNR offset to RAN5 as part of the MU/TT work.
Issue 2-3-2: Whether to update LA throughput requirements every release (if found feasible to define such requirements)
Option 1. We need to ensure that link adaptation requirements are maintained to ensure performance requirements are kept up to date.


	Qualcomm
	Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
Prefer Option 2. With link adaptation enabled, it may be hard to define maximum throughput like we theoretically derived for fixed MCS tests because it is not clear which MCS to use to derive maximum throughput. 
Issue 2-1-2: Additional Alignment Criteria
Ok with additional CQI and RI statistics to facilitate alignment. But primary criteria of alignment should be absolute physical layer throughput and these statistics can be used if throughput results are not aligned.
Issue 2-1-3: Span of throughput results
Ok with Option1.
Sub-topic 2-2: Assumptions
Issue 2-2-1: Physical Layer Throughput
Ok with recommended WF.
Issue 2-2-2: Application of reported CQI/PMI/RI
Ok with recommended WF.
Issue 2-2-3: Throughput calculation for VRC
Ok with Intel’s understanding of Option 1.
Issue 2-2-4: Test Metric
Ok with recommended WF.
Issue 2-2-5: Receiver Type
Prefer to use MMSE receiver similar to existing CSI reporting tests.
Issue 2-2-6: Focus on single-carrier scenario
Ok with Option 1. CA scenario can be considered in future.
Sub-topic 2-3: Requirements Definition
Issue 2-3-1: How to set the requirements
Prefer Option 1 since changing the SNR may result in different alignment or may fall in transition regime of CQI or RI. 
Issue 2-3-2: Whether to update LA throughput requirements every release
Prefer Option 2. Similar to existing CSI reporting and PDSCH tests, we don’t think these requirements need to be updated every release. More requirements can be added for new features in future releases, if needed.

	Ericsson
	Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
We prefer Option 2.
We doubt it’s reasonable to use the maximum throughput as the metric in VRC test because the maximum throughput depends on the reported CQI and RI.
Issue 2-1-2: Additional Alignment Criteria
Option 1 and/or Option 2.
As mentioned in our paper, lots of possible solutions can achieve the target throughput, but with worse system performance, such as always report aggressive CQI with high BLER.
It’s important to have some additional alignment criteria other than the throughput.
Issue 2-1-3: Span of throughput results
Option 1 may be fine.  We’re open on this.
Sub-topic 2-2: Assumptions
Issue 2-2-1: Physical Layer Throughput
Agree with the recommended WF.
Issue 2-2-2: Application of reported CQI/PMI/RI
[bookmark: OLE_LINK107]Support the recommended WF. 
Issue 2-2-3: Throughput calculation for VRC
We are sorry we referred to the throughput calculation for PMI which uses FRC. We revised the definition based on the reported CQI/RI. 
	SS collects ACK, NACK and statDTX from the UE and records the time, elapsed from the beginning of the test. The payload size, received by the UE and acknowledged towards the SS, is determined according to TS38.214 Clause 5.1.3.2, where the MCS index is derived from the coding rate indicated by the reported CQI according to TS38.214 Clause 5.2.2.1, and the number of layers is set according to the reported RI. Throughput can be calculated in the SS by multiplying the payload size with the number of ACKs and dividing the accumulated payload in kilobits by the time in seconds, elapsed from the beginning of the test, being associated to the following ratio: ACK / (ACK+NACK + DTX).




Issue 2-2-4: Test Metric
Agree with the recommended WF. But we should consider additional metrics such as CQI/RI statistics and/or decoding error rate on top of the throughput. 
Issue 2-2-5: Receiver Type
We are ok to focus on Option 1. We want to hear the inputs from other companies.
Issue 2-2-6: Focus on single-carrier scenario
Option 1. It’s better to focus on single carrier as a start point.
Sub-topic 2-3: Requirements Definition
Issue 2-3-1: How to set the requirements
Either option 1 or option 2 is fine.
Issue 2-3-2: Whether to update LA throughput requirements every release
Option 1.
As the operators or certification body will update the target throughput with release increase, RAN4 (or RAN5) may need to consider to update LA throughput regularly (e.g. every release). After that, the operators may just refer on the latest 3GPP’s requirement in each release other than spending time to define their own requirement. But it may not be a scope of discussion in this SI. 

	Apple
	[bookmark: OLE_LINK100]Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
[bookmark: OLE_LINK102][bookmark: OLE_LINK101]We prefer option 2. Max TP would be hard to be aligned with VRC. 
Issue 2-1-2: Additional Alignment Criteria
We prefer option1. We can use additional criteria based on reported CQI and RI to understand alignment. 
Issue 2-1-3: Span of throughput results
We are fine with Option1. 
Sub-topic 2-2: Assumptions
[bookmark: OLE_LINK105]Issue 2-2-1: Physical Layer Throughput
We support the recommended WF. 
Issue 2-2-2: Application of reported CQI/PMI/RI
We support the recommended WF. 
Issue 2-2-3: Throughput calculation for VRC
Clarification by Ericsson is fine for us. 
Issue 2-2-4: Test Metric
We support the recommended WF. 
Issue 2-2-5: Receiver Type
We prefer option 1. Same as baseline receiver for all CSI requirements. 
Issue 2-2-6: Focus on single-carrier scenario
We support Option 1.
Sub-topic 2-3: Requirements Definition
Issue 2-3-1: How to set the requirements
We support option1 based on our preference for Issue 2-1-1. It is dependent on evaluation criteria. 
Issue 2-3-2: Whether to update LA throughput requirements every release
We don’t understand the motivation for this. We support option 2. 

	Huawei
	Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
We prefer option 2.Since the CQI and RI is changed and it is hard to calculate the max TP.
Issue 2-1-2: Additional Alignment Criteria
Prefer Option 1
Issue 2-1-3: Span of throughput results
Option 1 is OK
Issue 2-2-1: Physical Layer Throughput
OK with recommended WF.
Issue 2-2-2: Application of reported CQI/PMI/RI
Support the recommended WF. 
Issue 2-2-3: Throughput calculation for VRC
Option 1 is OK
Issue 2-3-1: How to set the requirements (if found feasible to define such requirements)
Prefer option 1
Issue 2-3-2: Whether to update LA throughput requirements every release (if found feasible to define such requirements)
Option 2. Share the same views with Intel

	MediaTek
	Sub-topic 2-1: Simulation Results Alignment Criteria
Issue 2-1-1: Alignment Results Criteria
OK with Option 2.

Sub-topic 2-2: Assumptions
Issue 2-2-1: Physical Layer Throughput
Ok with recommended WF.
Issue 2-2-2: Application of reported CQI/PMI/RI
Ok with recommended WF.
Issue 2-2-3: Throughput calculation for VRC
Ok with recommended WF.
Issue 2-2-4: Test Metric
Ok with recommended WF.
Issue 2-2-5: Receiver Type
We prefer to use MMSE receiver.
Issue 2-2-6: Focus on single-carrier scenario
We support Option 1.

Sub-topic 2-3: Requirements Definition
Issue 2-3-2: Whether to update LA throughput requirements every release
We support Option 2. We can have discussion in the future release when it is needed.



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#2-1: Simulation Results Alignment Criteria
	Tentative agreements:
Issue 2-1-1: Alignment Results Criteria
5 companies prefer Option 2. 1 company prefers Option 3. Continue discussing in 2nd round. 
Note: It’s not possible to calculate Max Throughput for VRC. 
Issue 2-1-2: Additional Alignment Criteria
Agree on Option 1: CSI reporting statistics span to aid with alignment. 
Ericsson to confirm if this is ok: Interested companies can also submit decode success rate.
Issue 2-1-3: Span of throughput results
Agree on Option 1: Decide based on simulation results. Possible values of [5]% or [10]%.

Recommendations for 2nd round:
Continue discussing as part of WF.

	Sub-topic#2-2: Assumptions
	Tentative agreements:
Issue 2-2-1: Physical Layer Throughput
Agree on Option 1: RAN4 should evaluate the physical layer throughput in the SI application layer data throughput requirements.
Issue 2-2-2: Application of reported CQI/PMI/RI
Agree on Option 1: TE schedules the PDSCH transport block, rank, and precoding slot by slot, according to the reported CQI/PMI/RI.
Issue 2-2-3: Throughput calculation for VRC
Agree on following proposed by Ericsson:
SS collects ACK, NACK and statDTX from the UE and records the time, elapsed from the beginning of the test. The payload size, received by the UE and acknowledged towards the SS, is determined according to TS38.214 Clause 5.1.3.2, where the MCS index is derived from the coding rate indicated by the reported CQI according to TS38.214 Clause 5.2.2.1, and the number of layers is set according to the reported RI. Throughput can be calculated in the SS by multiplying the payload size with the number of ACKs and dividing the accumulated payload in kilobits by the time in seconds, elapsed from the beginning of the test, being associated to the following ratio: ACK / (ACK+NACK + DTX).
Issue 2-2-4: Test Metric
Agree on Option 1: Absolute Physical Layer Throughput.
Issue 2-2-5: Receiver Type
Agree on MMSE-IRC receiver, i.e., same as existing CSI reporting tests.
Issue 2-2-6: Focus on single-carrier scenario
Yes

Recommendations for 2nd round:
Continue discussing on wording for Issue 2-2-3 as part of WF.

	Sub-topic#2-3: Requirements Definition
	Tentative agreements and Candidate Options:
Issue 2-3-1: How to set the requirements
Agree on Option 1: Set the physical layer throughput requirements by multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%. 
Intel to double check.
Issue 2-3-2: Whether to update LA throughput requirements every release
5 companies support “No”. 2 companies support “Yes”. Possible compromise candidate option could be:
“Whether to update LA throughput requirements in each release can be discussed in Plenary during planning for each release.”

Recommendations for 2nd round:
Continue discussing on Issue 2-3-1 and 2-3-2 as part of WF.




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
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Issue 2-1-1: Alignment Results Criteria
· Option 1: Absolute throughput span within X% of average throughput across companies at a given SNR. (QC, AT&T, Ericsson, Apple, Huawei, MediaTek)
· Decide X based on simulation results. Possible values of X = [5]% or [10]%.
· Option 2: SNR G±Gspan can be reached for the T% of maximum throughput . (Intel)

[Apple] For option 2, what is max TP? The Max TP would depend on the SNR and CQI reported. If Intel has a strong preference we can keep both options for now and see how the results align at the SNR points chosen for the test definition. 
[Intel] As we described in our paper, we assume that maximum throughput is throughput for maximum possible reported RI and CQI (i.e. Rank 2 with CQI 15). Therefore, it will not depend on SNR.
Our intention to check two different criteria is that depending of throughput curve behavior (fast or slow rise) we can have rather good alignment for SNR span and bad alignment for absolute throughput span or vice versa.
[Ericsson] We support Option 1. In our understanding, the throughput with VRC depends on the reported CQI/RI. In such a condition, we don’t think it is possible to define the maximum throughput.
[Qualcomm] Based on Intel’s clarification, Option 2 is also feasible for VRC. Is it ok to treat Option 1 as higher priority and consider Option 2 if Option 1 is not feasible? With this understanding, we can decide based on simulation results in the next meeting.
[Ericsson] We also catch the point by Intel. Then we propose to add the following explanation for Option 2. 
-	Maximum throughput is derived with TBS corresponding CQI index 15 with rank 2 for 2Rx/4Rx UE.
[Intel] Proposal from Ericsson looks fine for us. As for priority, we suggest to consider both options with equal priorities at current stage (taking into account that this is the first meeting for this topic). Probably we can also add the following note for the Option 2:
•	Decide G based on simulation results. Candidate option is G = [2.5] dB.
In case we capture Option 2 as another criteria and depending of agreed criteria, we can consider different methodologies for requirements definition. Therefore, we suggest to include additional option for Slide 6 (Requirements Definition):
· Option 2: Use methodology from PDSCH demodulation requirements with fixed RMC (i.e. average of impairments results + X dB margin).
Summary for 2nd round 
All agreements are captured in WF R4-2106122.
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): 
· [bookmark: OLE_LINK114]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

	Intel
	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.

	AT&T
	The WID references the parameters suggested by RAN5 in R5-195422 to be used as a starting point. In general, it appears that the parameters suggested by Qualcomm align with most of these assumptions.

	Qualcomm
	Issue 3-1-1: SNR Points for FR1
We are ok with Option 2. Requirement SNR should be down-selected based on these results and should not be in rank transition regime.
Issue 3-1-2: SNR Points for FR2
We are ok with Option 2. Requirement SNR should be down-selected based on these results and should not be in rank transition regime.
Issue 3-1-3: PMI Codebook
[bookmark: OLE_LINK113]Ok with Option 1.
Issue 3-1-4: CSI Reporting
Prefer Option 1. We proposed Aperiodic reporting for both FR1 and FR2 because it reduces the time in applying the CSI report and we believe that shorter turnaround time is more practical compared to periodic reporting. 
For FR2, Option 1 aligns with existing RI tests.
For FR1, FDD 15kHz gains 2ms (8ms vs 6ms) and TDD 30kHz gains 4ms (9.5ms vs 5.5ms) with aperiodic reporting. So, gNB will be able to better track the channel conditions with aperiodic reporting. 
Issue 3-1-5: Channel Model for FR1
Prefer Option 1. Coherence time for 100Hz and 400Hz will be 10ms and 2.5ms, respectively. Time taken to apply the CSI report even for aperiodic report is 6ms (FDD 15kHz) or 5.5ms (TDD 30kHz). This means that there is a good chance that applied report may be obsolete for these cases. On the other hand, coherence time for 5Hz case is 200ms. So, the applied CSI report will be relevant in most cases. 
Also, companies already had alignment of results for this channel at least for CQI/PMI/RI tests individually. So, it may be easier to align for this channel.
Issue 3-1-6: Channel Model for FR2
Prefer Option 1. We prefer to define the test for NLOS channel condition, if possible. Also, companies already had alignment of results for this channel at least for CQI/PMI/RI tests individually. So, it may be easier to align for this channel.
Issue 3-1-7: Other Parameters
Ok with Option 1.

	Ericsson
	Issue 3-1-1: SNR Points for FR1
Option 2. We think the one of the purposes of this SI is the alignment of simulation results. It’s better to check more results several SNR test points, although the final SNR points may be 20dB for FR1 and 16dB for FR2. 
Issue 3-1-2: SNR Points for FR2
Option 2. Same comment as Issue 3-1-1. 
Issue 3-1-3: PMI Codebook
Option 1. We don’t see the reasons to limit the PMI.
Issue 3-1-4: CSI Reporting
We are fine with Option 1.
Issue 3-1-5: Channel Model for FR1
Option 2.
It’s better to check the performance for the practical scenarios, such as TDLB100-400/TDLC300-100.
Issue 3-1-6: Channel Model for FR2
Option 2.
It’s better to check the performance for the practical scenarios, such as TDLD30-75.
Issue 3-1-7: Other Parameters
Option 1.

	Apple
	[bookmark: OLE_LINK111][bookmark: OLE_LINK112]Issue 3-1-1: SNR Points for FR1
We support option 2 for alignment results. Final requirement can be based on 20dB. 
Issue 3-1-2: SNR Points for FR2
We support option 2 for alignment results. Final requirement can be based on 16dB. 
Issue 3-1-3: PMI Codebook
We support option 1.
Issue 3-1-4: CSI Reporting
We don’t have strong preference. We can go with Aperiodic for both FR1 and FR2 or use Rel15 assumption for RI test.
Issue 3-1-5: Channel Model for FR1
We prefer option 1 for which we already have alignment. 
Issue 3-1-6: Channel Model for FR2
We prefer option 1 for which we already have alignment. 
Issue 3-1-7: Other Parameters
We support option1.

	Huawei
	Issue 3-1-1: SNR Points for FR1
Option 1
Issue 3-1-2: SNR Points for FR2
Option 2
Issue 3-1-3: PMI Codebook
Ok with Option 1.
Issue 3-1-4: CSI Reporting
Prefer option 1 since aperiodic is more flexible and used in RI test.
Issue 3-1-5: Channel Model for FR1
Prefer option 1 to keep align with RI test
Issue 3-1-6: Channel Model for FR2
Option 1 to keep align with previous agreement
Issue 3-1-7: Other Parameters
Option 1 is OK



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#3-1: Test Parameters
	Tentative agreements:
Issue 3-1-1: SNR Points for FR1
1 company support Option 1. 3 companies support Option 2. 1 company supports both. Continue discussing in 2nd round as part of WF.
Issue 3-1-2: SNR Points for FR2
Agree on Option 2: 0:2:16 dB.
Issue 3-1-3: PMI Codebook
Treat  Option 1 as first priority: CodebookSubsetRestriction is set so that all the possible Type-I single panel PMI matrices are allowed. 
Option 2 can be considered if there is large span in simulation results.
Issue 3-1-4: CSI Reporting
Agree on Option 1: Aperiodic.
Issue 3-1-5: Channel Model for FR1
4 companies prefer Option 1. 2 companies prefer Option 2. 
Agree on evaluating with TDLA30-5. Continue discussing for other channel models in 2nd round.
Issue 3-1-6: Channel Model for FR2
4 companies prefer Option 1. 2 companies prefer Option 2. 
Agree on evaluating with TDLA30-35. Continue discussing for other channel model in 2nd round.
Issue 3-1-7: Other Parameters
Agree on Option 1: 
· 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)

Candidate options:
Recommendations for 2nd round:
Continue discussing open issues as part of WF.




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
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Issue 3-1-1: SNR Points for FR1
· Option 1: 0-30 dB (Intel, Huawei)
· Option 2: 0:2:20 dB (Ericsson, Intel, QC, Apple)

[Apple] We still prefer option 2.
[Intel] We think both options are fine. The intention is just to check the alignment for different SNR regions. Therefore, probably wider range (i.e. Option 1) is better. Same time, if companies have concern about test effort then we can consider Option 2 as starting point. And if need we can further check region 20-30 dB.
[Ericsson] We support Option 2.
[Qualcomm] Is it ok for Huawei to consider Option 2 as starting point?

Issue 3-1-5: Channel Model for FR1
·     TDLA30-5
· Whether to also evaluate TDLB100-400 and TDLC300-100:
· Yes (Ericsson, Intel)
· No (QC, AT&T, Apple, Huawei)
· RAN4 already has CQI/PMI/RI alignment for TDLA30-5.
· QC: There is a high chance that CSI report will be obsolete for these channels by the time it gets applied.

[Apple] We should not evaluate high Doppler cases since we don’t see a point in introducing high doppler for CSI feedback. We had to go from 10 to 5Hz doppler in Rel-15 to get meaningful results and alignment. 

[Intel] We are fine to consider TDLA30-5 as starting point, taking into account concern about high doppler.
[Ericsson] We are interested in the UE performance in high Doppler condition, i.e., we want to ensure a certain UE performance even in the high Doppler condition. We also think it is aligned with SID:
>> Note: There is significant industry interest in performing application layer throughput measurements with variable reference measurement channels (link adaptation) as this represents a scenario closer to real world deployments.
If companies concern the number of test cases, we are ok to evaluate TDLB100-400.
[Qualcomm] Question to Ericsson: With higher Doppler, coherence time will be much smaller. For 400Hz Doppler, coherence time is 2.5ms while it takes 5.5 (TDD) or 6ms (FDD) to apply the CSI report. So, CSI report will be obsolete for proposed higher Doppler channels by the time it gets applied and won’t provide much insight with respect to how well UE is providing CSI reporting feedback. I understand that it is important scenario for industry. But, if CSI report is obsolete, what do we gain by defining such test? 
[Ericsson] It is ok to assume TDLA30-5 in this SI. But we would like to discuss higher Doppler scenario if WI starts and RAN4 need to define the core requirements. In this case we may consider more frequent CSI reporting. We propose to capture it in the WF. 

Issue 3-1-6: Channel Model for FR2
· TDLA30-35
· Whether to also evaluate TDLD30-75:
· Yes (Ericsson, Intel)
· No (QC, AT&T, Apple, Huawei)
· RAN4 already has CQI/PMI/RI alignment for TDLA30-35.

[Apple] Same comment as FR1.
[Intel] In comparison to FR1, doppler spread is rather same for both options. Same time, TDLD30-75 is LOS channel and CSI reporting can be more stable for this channel in comparison to NLOS channel TDLA30-35. Therefore, at the initial study stage we suggest to check both channels.
[Ericsson] Same comment as FR1.
[Qualcomm] To Ericsson and Intel: In the beginning of Rel-15, 75Hz Doppler was considered initially (see R4-1811693) but later, it was revised to 35Hz to get meaningful results. Therefore, we prefer to start with TDLA30-35.
[Apple] Thanks to Intel for clarifying that its LOS channel. We are okay to consider it if necessary, but with 35Hz Doppler instead of 75Hz. 
[Ericsson] Since the channel correlation matrix for TDLD is still discussing in RAN4, we are fine to assume TDLA30-35 only for this SI. We would like to discuss TDLD30 scenario if WI starts and RAN4 need to define core requirements. We propose to capture it in the WF.
Summary for 2nd round 
All agreements are captured in WF R4-2106122.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on 5G NR UE Application Layer Data Throughput Performance
	Qualcomm Incorporated
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2107032
	Work Plan for Study on 5G NR UE Application Layer Data Throughput Performance
	Qualcomm Incorporated
	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

	R4-2106124
	Work Plan for Study on 5G NR UE Application Layer Data Throughput Performance
	Qualcomm Incorporated
	Agreeable
	

	R4-2106122
	WF on 5G NR UE Application Layer Data Throughput Performance
	Qualcomm Incorporated
	Agreeable
	

	
	
	
	
	

	
	
	
	
	



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

