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Introduction
This tdoc summarizes the open issues for the absolute physical layer throughput requirements with link adaptation under NR_demod_enh3 WI in agenda 8.17.1.
List of candidate target of discussions for this topic. 
· 1st round: Discussion on the open issues.
· 2nd round: Focus on the WF and simulation result collection tdoc.
Topic #1: Absolute physical layer throughput requirements with link adaptation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218062
	China Telecom
	Proposal 1: Cover the following scenarios for the physical layer throughput requirements with link adaptation, which is same as the simulation assumptions in 5.10.3 in TR37.901-5:
[bookmark: _Hlk118884577]–	For FR1: 
•	FDD 15kHz SCS with CHBW 10MHz
•	TDD 30kHz SCS with CHBW 40MHz
•	Cover both 2Rx and 4Rx
–	For FR2: TDD 120 kHz SCS with CHBW 100MHz, 2Rx
Proposal 2: Reuse the same test parameters as defined in Table 5.10.3-1 in TR 37.901-5.
Observation 1: For FR1 test with CQI Table 2, QPSK/16QAM and rank 1 can be covered at 10% max TP, and 64QAM/256QAM and rank 2 can be covered at 40% max TP. For FR2 test with CQI Table 1, QPSK and rank 1 can be covered at 10% max TP, and 16QAM/64QAM and rank 2 can be covered at 35% or 40% max TP.
Proposal 3: For the test requirement value for link adaptation requirements.
–	Select the SNR requirement values directly in the Table 5.10.4-1 in TR 37.901-5.
–	For each test, cover both low and higher modulation order/layer SNR points:
•	For FR1: Test the SNR at 10% and 40% max TP.
•	For FR2: Test the SNR at 10% and 35% or 40% max TP.
Proposal 4: The absolute physical layer throughput requirements 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: decide the CR work split for this meeting, and the CRs and be reviewed and agreed for the next meeting.

	R4-2218199
	Qualcomm Israel Ltd.
	Observation 1: High Doppler propagation condition is not suitable for application layer throughput test based on CSI reporting.
Proposal 1: Define application throughput requirements based on the three tests captured in 37.901-5 clause 5.10.
Observation 2: 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 3: 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 4: 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 close to 20dB (peak SNR).

	R4-2218342
	Intel Corporation
	Observation 1: The normative ATP requirements is new one comparing with existing separate RI/PMI/CQI test where 10% BLER is checked for CQI in AWGN channel and relative Tput gain with followed CSI over fixed RI / random PMI are tested in fading channels.
Proposal 1: Define normative and mandatory ATP requirement with MMSE-IRC receiver as a baseline receiver for 3 test cases in Sec. 5.10 in TR 37.901-5. 
Observation 2: The RI is the most important UE feedback information, and it should be considered in test case consideration. Considering the test time perspective, it would be reasonable to include the competing Tput SNR point in test case design where Rank 1 with higher CQI and Rank 2 with lower CQI give the same throughput. This SNR point can be defined as the SNR point where median value of reported RI changes from Rank 1 to Rank 2.
Proposal 2: Consider the SNR point for ATP requirements where median value of reported RI changes from Rank 1 to Rank 2.
Observation 3: The SNR margin in performance test can be derived by Gspan. If we set test SNR point as the sum of average SNR to achieve T% of maximum throughput and Gspan, Gspan / 2 would be margin to the worst-case simulation results under this setting.
Proposal 3: Consider the ATP requirement as below. 
“The absolute throughput obtained with the UE shall be equal and greater than T% of Max T-put at SNR dB”. The SNR value is equal to sum of the average SNR and Gspan where average SNR and Gspan are collected from simulation results.

	R4-2218669
	CMCC
	Proposal 1: Use Gspan = 2.5 to decide whether the simulation results are aligned or not, and further, to decide which percentage level on maximum achievable throughout can be defined as requirement.
Proposal 2: Reuse the simulation assumption in TR 37.901-5 Table 5.10.3-1.
Proposal 3: For the specific percentage level of maximum throughput that needs to be achieved for different test cases:
•	For FR1 FDD 2Rx, T% = 40%;
•	For FR1 FDD 4Rx, T% = 60%;
•	For FR1 TDD 2Rx, T% = 40%;
•	For FR1 TDD 4Rx, T% = 60%;
•	For FR2 2Rx, T% = 40%;

	R4-2219120
	Ericsson
	Proposal 1: RAN4 define the absolute physical layer throughput requirements with link adaptation by reusing the outcome of Rel-17 SI 5G NR UE Application Layer Data Throughput Performance to:
•	SNR (X dB) to achieve T (%) of the maximum throughput, e.g., T=40 (%) at X=20 (dB).  
•	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.
Proposal 2: Define absolute physical layer throughput requirements with link adaptation with the following configuration listed in TR37.901-5 Table 5.10-3-1:
•	Test 1: FR1 FDD, SCS/CBW=15kHz/10MHz, 2Tx, 2Rx/4Rx
•	Test 2: FR1 TDD, SCS/CBW=30kHz/40MHz, 2Tx, 2Rx/4Rx, TDD UL/DL configuration: 7D1S2U
•	Test 3: FR2 (Including both FR2-1 and FR2-2) TDD, SCS/CBW=120kHz/100MHz, 2Tx, 2Rx, TDD UL/DL configuration: DDSU
Proposal 3: Define absolute physical layer throughput requirements with link adaptation with the following CSI reporting configurations:
•	Configure CQI table 2 for FR1
•	Configure CQI table 1 for FR2
•	Configure Type I Single-Panel Codebook
•	Not configure CodebookSubsetRestriction
•	Set the maximum number of HARQ transmission to 1
Proposal 4: RAN4 consider the following test points and metrics: 
•	SNR=6dB/20dB for FR1, SNR=6dB/16dB for FR2
o	RAN4 discuss whether to specify lower SNR test point case if the companies’ simulation results are not well aligned. 
•	Requirements (T% of the maximum throughput) depend on the simulation result summary
Proposal 5: For FR1, use TDLA30-5. Also consider TDLB100-400 or TDLC300-100.
Proposal 6: For FR2, use TDLA30-35.
Proposal 7: RAN4 specify the absolute physical layer throughput requirements with link adaptation under the CSI reporting requirements in TS38.101-4, that is, clause 6.x for FR1 and clause 8.x for FR2.

	R4-2219221
	MediaTek inc.
	Observation #1: In Rel-17 study number of CSI-RS ports and maximum rank are limited to 2.
Proposal #1: Extend study to number of CSI-RS ports to 4 or 8.
Proposal #2: Extend study to maximum rank to 4.
Observation #2: In Rel-17 study maximum number of HARQ transmission is 1.
Proposal #3: Extend study to maximum number of HARQ transmissions to 4.
Observation #3: In Rel-17 study the outer loop link adaptation (OLLA) is not used and reported CQI is followed.
Proposal #4: Extend study to use the outer loop link adaptation (OLLA).
Proposal #5: Define the outer loop link adaptation (OLLA) design for simulation results alignment.

	R4-2219516
	Huawei, HiSilicon
	Simulation results on Adaptation Absolute Physical Layer requirements

	R4-2219517
	Huawei, HiSilicon
	Proposal 1: Absolute physical layer throughput requirements is defined as average SNR of impairments results to achieve 40% of maximum throughput plus 0.5 dB margin.
Proposal 2: Use following spec structure for Adaptation Absolute Physical Layer requirements

	R4-2219719
	Nokia, Nokia Shanghai Bell
	Observation 1: There is significant industry interest in performing application layer throughput measurements representing scenarios close to real world deployments
Observation 2: The RAN4 feasibility study done under NR_Perf_enh2_Demod_Part3 concluded, that it is feasible to define ATP requirements under link adaptation.
Observation 3: Based on the Rel.17 SI results, RANP through request from RAN5 has asked RAN4 to define requirements for ATP with link adaptation.
Observation 4: RAN4 agreed in the feasibility study on a methodology to be used. The same methodology can be adapted for requirements definition; however, the focus on ILLA alone can be re-discussed.
Proposal 1: If RAN4 agrees it is not possible to define ATP requirements based on agreed absolute throughput values, RAN4 to consider using the methodology used in the Rel.17 SI as starting point for ATP requirement definition:
* The absolute physical layer throughput requirements can be defined as T% of maximum throughput that needs to be achieved at (average SNR of impairments results to achieve T% of maximum throughput + X dB margin).
* Maximum absolute throughput is defined with TBS corresponding to CQI index 15.
Observation 5: By limiting the test methodology to only Inner Loop Link Adaptation and exclude Outer Loop Link Adaptation, we will not be testing the performance impact, or scaling, of how the DUT manages with being scheduled with an MCS that differs from the previously reported/expected CQI.
Observation 6: The scope for the SI was reduced to not include Outer Loop Link Adaptation (OLLA) due to expected alignment issues when defining the OLLA algorithm with the available timeframe.
Observation 7: We see introducing OLLA will likely enhance the usefulness of defined ATP requirements seen from network operator perspective.
Proposal 2: RAN4 to discuss the possibility of defining and introducing OLLA for ATP requirement definition.
Observation 8: The testcases used in the Rel.17 SI does not cover FR2-2 introduced in Rel.17.
Observation 9: 400MHz/120kHz CBW/SCS is mandatory for UEs supporting FR2-2 and is the mandatory configuration with highest possible data throughput.
Proposal 3: RAN4 to consider the following test cases as baseline for requirement definition:
FR1: FDD 10MHz/15kHz CBW/SCS
FR1: TDD 40MHz/30kHz CBW/SCS
FR2-1: TDD 100MHz/120kHz CBW/SCS
FR2-2: TDD 400MHz/120kHz CBW/SCS
Observation 10: RAN4 agreed in the ATP feasibility study on two specific channel profile configurations to use for simulation alignment. The final channel profiles with configured delay and doppler spreads to be used for requirement specification were not defined.
Proposal 4: RAN4 to evaluate the channel profiles, delay and doppler spread used for requirement definition. Focus shall be to define requirements for both high throughput scenarios (e.g. FR2, high MCS) and situation(s) where the UE CSI reporting and link adaptation parameters becomes more variable to closer represent a variety of real-world deployments.
Observation 11: We do not see the currently selected channel models for the Rel.17 SI to be fully representative of a range of real-world scenarios.
Proposal 5: RAN4 to discuss the inclusion of larger Doppler and Delay Spread channel conditions for the FR1 requirement definition results. A starting point for evaluation of the requirement definition could be TDLB100-400 for FR1 in addition to a TDLA30-5 channel model
Observation 12: Selection of larger doppler spreads would require analysis of the selected CSI reporting delays from the Rel.17 SI. The delays shall be small enough to match the channel Coherence Time.
Proposal 6: If radio channels with larger Doppler Spreads are included in the evaluation of the requirement definition, consider more frequent CSI reporting matching the channel Coherence Time.
Observation 13: FR2 LOS channel conditions represent a high throughput scenario, which would be beneficial to include in the evaluation of the requirement definition
Proposal 7: Discuss the inclusion of FR2 LOS channel conditions for the evaluation of the requirement definition. A starting point for evaluation could be TDLD30-75 or TDLD30-35 for FR2 in addition to a TDLA30-35 channel model

	R4-2219720
	Nokia, Nokia Shanghai Bell
	ATP Simulation Results
For our presented results, we see a good alignment with companies results provided in the Rel.17 SI.

	R4-2219786
	Apple
	Proposal #1: Use the methodology in study phase to define absolute physical layer TP requirements with link adaptation.
Proposal #2: Use the same test cases as in the study phase to define requirements:
	FR1 FDD; 15KHz SCS/10MHz CBW; 2x2, 2x4
FR1 TDD; 30KHz SCS/40MHz CBW; 2x2, 2x4
FR2 TDD; 120KHz SCS/100MHz CBW; 2x2
Proposal #3: Interested companies submit results for simulation alignment.
Proposal #4: Depending on simulation results from companies select test points that meet the SNR span criteria agreed in the study phase.
Proposal #5: Define requirements for absolute physical layer throughput with link adaptation for one SNR point in Rank 1 and 1 SNR point in Rank 2 reporting range if feasible.
Proposal #6: Agree on the following results and statistics for simulation alignment - Absolute TP, BLER, Median CQI, Median RI for each SNR point.
Proposal #7: The SNR points for results alignment shall at least include SNR range of 0 to 20 dB in steps of 2 dB.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The objectives for the ATP requirements approved in the WID (RP-222300) are copied as below.
	•	Specify absolute physical layer throughput requirements with link adaptation
-	Note: Rel-17 RAN4 study outcome documented in section 5.10 of TR 37.901-5 is a starting point for this objective


Sub-topic 1-1 Test scope
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Test scope for FR1 and FR2-1
· Proposals
· Option 1: Same as the scope of the ATP SI captured in 5.10.3 in TR37.901-5 (China Telecom, Qualcomm, CMCC, Ericsson, Apple)
· Test 1: FR1 FDD, SCS/CBW=15kHz/10MHz, 2Tx, 2Rx/4Rx
· Test 2: FR1 TDD, SCS/CBW=30kHz/40MHz, 2Tx, 2Rx/4Rx, TDD UL/DL configuration: 7D1S2U
· Test 3: FR2-1 TDD, SCS/CBW=120kHz/100MHz, 2Tx, 2Rx, TDD UL/DL configuration: DDSU
· Option 2: TBA
· Recommended WF
· Can we agree option 1 for FR1 and FR2-1?

Issue 1-1-2: Whether to cover FR2-2
· Proposals
· Option 1: Cover both FR2-1 and FR2-2 for FR2 test (Ericsson, Nokia)
· Recommended WF
· Encourage feedback on option 1.

Issue 1-1-3: Test scope for FR2-2 (if introduced)
· Proposals
· Option 1: SCS/CBW=120kHz/100MHz, 2Tx, 2Rx, TDD UL/DL configuration: DDSU (Ericsson)
· Option 2: TDD 400MHz/120kHz CBW/SCS (Nokia)
· Nokia: 400MHz/120kHz CBW/SCS is mandatory for UEs supporting FR2-2
· Recommended WF
· Discussion is needed.

Sub-topic 1-2 Test parameters and simulation assumptions
Open issues and candidate options before f2f meeting:
Issue 1-2-1: Maximum rank and CSI-RS port number
· Proposals
· Option 1: Same as defined in Table 5.10.3-1 in TR 37.901-5, i.e., maximum rank 2 with 2 CSI-RS ports. (China Telecom, CMCC, Qualcomm)
· Option 2: Extend study to maximum rank to 4 and number of CSI-RS ports to 4 or 8 (MTK)
· Recommended WF
· Encourage feedback on option 2.

Issue 1-2-2: Enable of outer loop link adaptation (OLLA)
· Proposals
· Option 1: Extend study to use the outer loop link adaptation (OLLA). (MTK, [Nokia])
· Nokia: Introducing OLLA will likely enhance the usefulness of defined ATP requirements seen from network operator perspective.
· Recommended WF
· Encourage feedback on option 1.

Issue 1-2-3: Channel model
· Proposals on FR1:
· Option 1: Same as defined in Table 5.10.3-1 in TR 37.901-5, i.e., TDLA30-5 (China Telecom, CMCC, Qualcomm)
· QC: Link adaptations performance may have a larger variation in high Doppler scenarios due to the fast change in propagation conditions and CSI report reflecting the actual channel poorly.
· Option 2: Also evaluate higher Doppler propagation condition, TDLB100-400 or TDLC300-100 in addition to TDLA30-5 (Ericsson, Nokia)
· Proposals on FR2:
· Option 1: Same as defined in Table 5.10.3-1 in TR 37.901-5, i.e., TDLA30-35. (China Telecom, CMCC, Qualcomm, Ericsson)
· Option 2: Also evaluate LOS condition, TDLD30-75 or TDLD30-35 (Nokia)
· Recommended WF
· Discuss whether higher Doppler propagation condition can be included for FR1, and whether LOS condition should be considered in FR2.

Issue 1-2-4: CSI delay
· Proposals
· Option 1: Same as defined in Table 5.10.3-1 in TR 37.901-5, i.e., 6ms for FR1 TDD, 5.5ms for FR1 FDD, 1.375ms for FR2 TDD (China Telecom, CMCC, Ericsson, Qualcomm)
· Option 2: If channel model with higher Doppler Spreads is included, consider more frequent CSI reporting matching the channel Coherence Time (Nokia)
· Recommended WF
· Option 1 if channel model with higher Doppler Spreads is not included. 

Issue 1-2-5: Maximum number of HARQ transmission
· Proposals
· Option 1: Same as defined in Table 5.10.3-1 in TR 37.901-5, i.e., Set the maximum number of HARQ transmission to 1. (China Telecom, CMCC, Ericsson, Qualcomm)
· Option 2: Extend study to maximum number of HARQ transmissions to 4 (MTK)
· Recommended WF
· Encourage feedback on option 2.

Issue 1-2-6: Receiver type
· Proposals
· Option 1: Same as defined in Table 5.10.3-1 in TR 37.901-5, i.e., MMSE-IRC receiver. (China Telecom, Intel, CMCC, Qualcomm)
· Recommended WF
· Can we agree option1?

Issue 1-2-7: CQI Table and Codebook related configurations
· Proposals
· Option 1: Reuse the following CSI related parameters as defined in Table 5.10.3-1 in TR 37.901-5. (China Telecom, CMCC, Ericsson, Qualcomm)
· Configure CQI table 2 for FR1
· Configure CQI table 1 for FR2
· Configure Type I Single-Panel Codebook
· Not configure CodebookSubsetRestriction
· Recommended WF
· Can we agree option1?

Issue 1-2-8: Other test parameters
· Proposals
· Option 1: Reuse the same test parameters as defined in Table 5.10.3-1 in TR 37.901-5. (China Telecom, CMCC, Qualcomm)
· Recommended WF
· Can we agree option1?

Sub-topic 1-3 ATP requirement specification
Open issues and candidate options before f2f meeting:
Issue 1-3-1: ATP test metric
· Proposals:
· Option 1: Average SNR of impairments results to achieve T% of maximum throughput + X dB margin (CMCC, Huawei, China Telecom, Nokia, Ericsson, Apple)
· CMCC: use Gspan = 2.5dB to check if the results are aligned
· HW: X = 0.5 dB should be considered
· E///, [Nokia]: 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.
· Option 2: The SNR value is equal to sum of the average SNR and Gspan where average SNR and Gspan are collected from simulation results. (Intel)
· Recommended WF
· Can we agree the following definition of ATP test metric?
· Average SNR of impairments results to achieve T% of maximum throughput + X dB margin, with Gspan = 2.5dB and X = 0.5 dB
· The maximum throughput is defined as with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE

Issue 1-3-2: Further alignment on the ATP simulation results
· Proposals:
· Option 1: Select the SNR values directly in the Table 5.10.4-1 in TR 37.901-5 and no extra simulation work is needed. (China Telecom)
· Option 2: Further alignment is needed on the following statistics: Absolute TP, BLER, Median CQI, Median RI for each SNR point. (Apple)
· Moderator’s observation:
· In the SI phase, the simulation results on Absolute TP, BLER, Median CQI, Median RI have been collected and aligned in R4-2113123.
· For this meeting, 2 companies have submitted additional ATP simulation results based on the existing parameters in the SI phase.
· Recommended WF
· Depends on whether the SI phase simulation assumptions will be reused. If not, extra simulation work will be needed for the new test cases, including absolute TP, BLER, Median CQI, Median RI for each SNR.
· The additional ATP simulation results should be captured in the new simulation result collection tdoc, in addition to the existing results in R4-2113123.

Issue 1-3-3: Test requirement value selection criteria
· Proposals:
· Option 1: 2 SNR points for each test (China Telecom, Qualcomm, Ericsson, Apple)
· Option 1A: Cover both low and higher modulation order/layer (China Telecom, Apple)
· Option 1B: (Qualcomm)
· 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 20dB (peak SNR).
· Option 1C: (Ericsson)
· For higher SNR test points, reuse the existing RI test cases SNR=20dB for FR1, SNR=16dB for FR2
· For lower SNR points, set SNR=6dB
· Option 2: 1 SNR point for each test (Intel, CMCC, Huawei)
· Option 2A: Median SNR value that RI changes from Rank 1 to Rank 2 (Intel)
· Recommended WF
· Discussion is needed.

Issue 1-3-4: Test requirement value (T% of maximum throughput)
· Proposals on the selected SNR points
· Option 1: (China Telecom)
· For FR1: Test the SNR at 10% and 40% max TP.
· For FR2: Test the SNR at 10% and (35% or 40%) max TP.
· Option 2: (CMCC)
· For FR1 FDD 2Rx, T% = 40%;
· For FR1 FDD 4Rx, T% = 60%;
· For FR1 TDD 2Rx, T% = 40%;
· For FR1 TDD 4Rx, T% = 60%;
· For FR2 2Rx, T% = 40%;
· Option 3: T% = 40% for all tests (Huawei)
· Recommended WF
· Suggest to first decide the selection criteria in Issue 1-3-3.

Issue 1-3-5: Structure of the test requirement
· Proposals:
· Option 1: Specify the absolute physical layer throughput requirements with link adaptation under the CSI reporting requirements in TS38.101-4, i.e., clause 6.x for FR1 and clause 8.x for FR2. (Ericsson)
· Option 2: Create new sub-clause 5.6 and new sub-clause 7.6 for ATP requirements (Huawei)
· Recommended WF
· Encourage feedback.

Sub-topic 1-4 Applicability and release independent
Open issues and candidate options before f2f meeting:
Issue 1-4-1: Applicability and release independent
· Proposals
· 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 (China Telecom)
· CTC: The new requirements for verifying UE link adaptation capability is a basic test requirement for all NR UEs and no additional or advanced UE capability is tested.
· Recommended WF
· Encourage feedback.

Sub-topic 1-5 Work plan and CR work split
Open issues and candidate options before f2f meeting:
Issue 1-5-1: Work plan and CR work split
· Proposals
· Option 1: Decide the CR work split for this meeting, and the CRs and be reviewed and agreed for the next meeting (China Telecom)
· Recommended WF
· Encourage feedback.
· If option 1 can be agreed, the CR work split can be done in the second round and will be captured in the WF.
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