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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 9.18.2.
Topic #1: Absolute physical layer throughput requirements with link adaptation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300129
	China Telecom
	Observation 1: Re-study the feasibility of the ATP requirements is needed if the simulation assumptions are extended, and accordingly we will face the risk that such feasibility may not be available anymore.
Observation 2: The ATP work targets to be completed within 6 months, which is not enough for us to re-study the feasibility of ATP requirements under the extended assumptions.
Proposal 1: Ok to consider the coverage of FR2-2 for ATP requirements only if the same simulation assumptions for FR2-1 can be reused, i.e., no additional feasibility study is required and apply the same test parameters as FR2-1.
Proposal 2: For the maximum rank number, OLLA, and channel model, reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5.
Proposal 3: For enabling of HARQ re-transmission, reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5 if the test is performed without higher layer involved. Open to discuss how TP difference will impact the test if higher layer is involved. Then additional feasibility study will be needed.
Proposal 4: Use X= 0.5dB for QPSK, 16QAM and X=0.8 dB for 64QAM and 256QAM.
Proposal 5: In addition to the additional results provided by other companies (if any), also take into account the SI phase simulation results captured in R4-2113123 for SNR requirement definition and companies need to provide impairment results.
Proposal 6: For the test requirement value for link adaptation requirements, cover both rank 1 with lower modulation order (QPSK/16QAM) and rank 2 with higher modulation order (64QAM/256QAM).
Observation 3:
· For FR1 2T2R results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% or 15% max TP; and most UE reports RI = 2 with CQI corresponding to 64QAM at SNR ≥ 18 dB achieves ≥ 40% max TP.
· For FR1 2T4R results, most UE reports RI = 2 when the SNR ≥ 4dB; UE reports CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 20% max TP; and UE reports CQI corresponding to 64QAM or 256QAM at SNR ≥ 14 dB achieves ≥ 45% max TP.
· For FR2 results, most UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 20% max TP; and most UE reports RI = 2 at SNR ≥ 14 dB achieves ≥ 40% max TP.
Proposal 7: For the test requirement value for link adaptation requirements:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 40% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% or 15% or 20% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% or 20% and 40% or larger max TP.
Proposal 8: The absolute physical layer throughput requirements with link adaptation should be applicable for all NR UEs without applicability rule, and the requirement should be release independent from Rel-15.

	R4-2300257
	Apple
	Observation #1: Any significant changes to the baseline simulation assumptions might require re-alignment of results. 
Observation #2: The UE application layer throughput performance test parameters for LTE indicate that HARQ re-transmissions are enabled. 
Proposal #1: Enable HARQ re transmissions for physical layer throughput requirements in NR. 
Observation #3: The target SNR points cannot be selected, but a region corresponding to, for example RI 1 or 2 could be chosen since the test metric is T% of max TP.  
Proposal #2: Choose SNR points in rank 1 and rank 2 region for 2RX test cases
Proposal #3: For 4RX test cases choose 1 SNR point in higher SNR region. 
Proposal #4: Choose test metric (T% of max TP) in line with the SNR region criteria and taking into account the span in alignment results.
Proposal #5: Introduce a new clause titled ‘Physical Layer Throughput Requirements’ to introduce the new requirements for physical layer throughput with link adaptation.
Proposal #6: The requirements for physical layer TP with link adaptation are applicable from Rel-18 and not release independent from a previous release. 

	R4-2300483
	Intel Corporation
	Proposal 1: Consider iterative approach which consists of “Initial test SNR points and the corresponding initial T% selection” and “T% points trimming and decide the corresponding SNR requirement”. 
Observation 1: Although SNR point with RI changes can vary over company, we can define the SNR point where majority of simulation results indicates change of median RI value.
Proposal 2: Consider RI statistics for initial test SNR design such as SNR point where median value of reported RI changes from Rank 1 to Rank 2, i.e SNRdominant RI transition.
Proposal 3: For two SNR test points for ATP requirements, consider low SNR point for 2x2 configuration or high SNR point for 2x4 configuration in addition to SNRdominant RI transition.
	- One easy way is to set as a mid-point of either [0 ~ SNRdominant RI transition] or [SNRdominant RI transition ~ 20]
Proposal 4: For T% test TP value decision, consider trimming in 5% granularity after initial test SNR / TP points selection and compute the corresponding SNR requirements based on impairment results.
Proposal 5: For normative specifications of ATP requirements, create new sub-clause “5.6 Absolute downlink physical layer throughput with link adaptation” and “7.6 Absolute downlink physical layer throughput with link adaptation”, respectively. 
Proposal 6: The ATP requirement with link adaptation should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15.

	R4-2300703
	Nokia, Nokia Shanghai Bell
	OLLA for physical layer TP requirements
1. CQI tables are strictly monotonically increasing and largely linear, hence we conjecture that convergence proofs could also be found for applying the step size relationships to ΔCQI directly.
We have defined a simple OLLA model based on directly on reported CQI and monitoring of ACK/NACK to find an OLLA corrected CQI. The adjusted CQI value can then be used to select the closest MCS from the RAN1 tables based on linear interpolation between the corresponding Spectral Efficiency values. 
1. Use proposed OLLA model as baseline for providing simulation results for alignment in next meeting in addition to simulation results without OLLA.
1. Use the following OLLA implementation for alignment:


 and  = 0.45 [CQI units] and 0.05 [CQI units]
 CQI steps

HARQ Re-transmission
The NW configuration will likely have HARQ reTx enabled so it can be expected that UEs are implemented with this assumption, i.e., higher layers capability of handling re-transmission (RLC-ACK) might not be optimized in those UEs to run without HARQ reTx.
With HARQ enabled, the Residual low layer error rate goes to 0. As one higher layer packet can be segmented in many lower layer TBs. A low residual error is required to align higher and lower layer throughput numbers.
if RAN5 uses the configuration from RAN4 without reTx and counts performance using application layer instead of lower layer packets the RAN5 results will diverge strongly from the RAN4 results as reTx disabled in RAN5 would reduce the throughput compared to what is seen in RAN4 while the ones with reTx enabled will stay the same.
RAN4 shall define requirements for ATP for link level with HARQ reTx enabled, to ensure a low residual error between link level and application-level measurements.
Simulation results show increased throughput when HARQ reTx is enabled using RV=0231 configuration.

PHY Layer TPUT requirement specification
In practical NW deployments 4 CSI-RS ports with rank 4 will be seen. Minimum requirements for FR1 already exists for rank 4 with 4 CSI-RS ports for FR1.
Application layer performance limited to only rank 2 will not reflect the actual anticipated performance in real deployments. Test with more than Rank 2 is limited to conducted tests so maximum SNR level is not a concern.
Include rank 4 with 4 CSI-RS ports for the FR1 cases.
New simulation alignments are agreed to be done, hence current values for span and margin should be kept in [].
Use existing agreement as baseline (keep values in []). In case rank 4 is agreed, the baseline shall be updated to include rank 4.
Combine the “Test SNR point selection criteria” and “Phy Layer TP test metric” into one discussion item.
It is less likely to achieve alignment of the simulation results in the rank transition area.
To achieve full coverage, minimum requirements should at least be defined for each agreed rank if possible. The requirements should be defined in such a way, that the rank is kept throughout the test run (i.e. away from the rank transition areas)
Define at least one set of requirements for each with each agreed rank (RAN4#105 WF: “Option 1: 2 SNR points for each test”) where SNR level shall be selected to secure no rank transition during the test.
Further discuss after simulation alignment if requirements can be defined in rank transition area.
Postpone discussion on the SNR test points to after simulation alignment is done.
UE non-compliance regarding CSI reporting accuracy may be concealed by an OLLA algorithm. UE non-compliance regarding unmet MCS expectation may be concealed by excluding an OLLA algorithm.
Define 2 sets of requirements (with and without OLLA) as baseline assumption for ATP.
Enabling OLLA with tight adjustment limits could include monitoring of UE CSI reporting accuracy 
TPUT requirements for OLLA should be extended to also cover UE CSI reporting accuracy by proper selection of OLLA adjusting limits, i.e., small enough limits to not hide CQI non-compliance, but large enough to meaningfully change requested QCI/MCS. 
Use HARQ reTx for defining requirements for ATP. For simplicity, in case MCS change across redundancy versions of a TB, the TB should be re-Tx using the original MCS as baseline for simulation alignment.
We see ATP requirements belonging more to the Demodulation Performance Requirements sections as the requirements are related to throughput and not CSI reporting.
Create new sub-clause under clause 5.6 and new sub-clause under clause 7.6 for ATP requirements.
Simulation results in the Study Item were done with older simulation implementations. At this point, it is not clear if the new simulation alignment will differ significantly from the simulation alignment in the study item.
Requirements shall be release independent, if the original Study Item simulation results are used for requirements definition, or if the new results do not differ significantly
(I.e., “RAN4#105 WF Option 1: The requirement with link adaptation should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15”.)

	R4-2300704
	Nokia, Nokia Shanghai Bell
	Absolute physical layer throughput simulation results 

	R4-2300785
	CMCC
	Proposal 1: Choose a high and low throughput (SNR) to verify the performance. At the same time, avoid the SNR which near the SNR corresponding to RI switching.
Proposal 2:
· For FR1 FDD/TDD 2Rx, test the SNR at 10% and 40% max TP.
· For FR1 FDD/TDD 4Rx, test the SNR at 15% and 60% max TP.
· For FR2, test the SNR at 10% and 40% max TP.
Proposal 3: Create new sub-clause 5.6 and new sub-clause 7.6 for ATP requirements.
Proposal 4: The requirement with link adaptation should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15.

	R4-2300833
	Samsung
	Observation 1: For 2Rx cases, median SNR value is about 14dB that RI changes from Rank1 to Rank2; for 4Rx cases, most of the SNR points get Rank2 feedback, the median SNR value that RI changes from Rank1 to Rank2 is too low.
Proposal 1: Option 1B should be used for test SNR point selection criteria.
Observation 2: For 2Rx cases, throughput of some companies could not reach 40% max TP; for 4Rx cases, throughput of some companies could not reach 60% max TP.
Proposal 2: Test the SNR at 10% and 35% max TP for 2Rx cases (both FR1 and FR2); Test the SNR at 20% and 55% max TP for FR1 4Rx cases.
Proposal 3: Option 2 (Create new sub-clause 5.6 and new sub-clause 7.6 for ATP requirements) is more reasonable.
Proposal 4: Option 2 (The requirement with link adaptation should be applicable from Rel-18 and not release independent from Rel-15 considering that companies are providing the latest results) is more reasonable.

	R4-2300834
	Samsung
	Simulation results on absolute physical layer throughput with link adaptation

	R4-2300838
	Qualcomm
	Observation 1: In TCP tests without OutOfOrderDelivery and T-reordering NOT presented, nontrivial physical layer residual BLER (e.g., 10% as targeted in CSI reporting), upper layer frequently waits for PDUs that never arrived due to physical layer residual BLER.
Observation 2: Upper layer throughput suffers from a significant loss due to dropping out of order PDU delivery and retransmission in TCP tests when physical layer residual BLER is nontrivial. With such throughput loss, regardless of UE physical layer performance, which depends on the correctness of CSI report and demod in application layer throughput tests, UE ends up with similar poor upper layer throughput results due to nontrivial physical layer residual BLER.
Observation 3: With HARQ enabled and number of retransmission configured to 4, physical layer residual BLER becomes very small, 10^-4 in theory when assume reTx independency, which can reliably deliver PDU’s to upper layer in order and ensure TCP test doesn’t suffer significant throughput degradation in upper layer due to physical layer residual BLER.
Observation 4: CSI reporting (PMI/CQI/RI) is based on channel conditions (PMI) or/and the first Tx BLER estimation (CQI/RI), which are independent of HARQ.
Observation 5: The first Tx performance of implementations from different companies are aligned during the study item phase. HARQ combing performance of implementations from different companies were already aligned by various demod test when HARQ is enabled.
Proposal 1: Consider RV=0231 as a new simulation assumption in additional to the configurations captured in 37.901-5, to collect simulation results for R18 application throughput requirement discussion. RAN4 can decide the configuration of application layer throughput by reviewing simulation results with RV=0 and RV=0231. 
Observation 6: Even if UE reports inaccurate CQI and RI in the CSF report, the can still achieve almost the same throughput as another UE with accurate CSF report as long as their FMCS demod performance is aligned, since the OLLA algorithm will decide CQI/rank according to BLER. With aligned FMCS performance, both UEs have the same operating SNR at a given MCS with 10% BLER. 
Observation 7: UE procedure for reacting to OLLA adjustment and OLLA algorithms are not standardized. Standardization of these procedures/algorithms are out of WI scope.
Proposal 2: Do not include OLLA in the ATP tests.
Observation 8: 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 9: 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 10: 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 3: 
· For 2Rx: choose one in rank 1 and one in rank 2 reporting region, avoid rank transition region because the rank reporting may not be accurate.
· For 4Rx: choose both T points in rank 2 region, one in the medium SNR away from rank transition region, and one in a higher SNR than the first one that with good alignment across companies’ results.

	R4-2301775
	Ericsson
	Proposal 1: Rel-18 absolute physical layer throughput requirements should be set with up to rank 2 with 2 CSI-RS ports.
Observation 1: OLLA does not adjust RI and PMI.
Observation 2: OLLA schedules proper MCS regardless of reported CQI index by UE.
Proposal 2: Not apply OLLA for the absolute throughput performance requirements. TE should schedule PDSCH according to the reported CSI reporting only.
Proposal 3: Use TDLA30-5 for FR1 test cases.
Proposal 4: Use TDLA30-35 for FR2 test cases. 
Proposal 5: Disable HARQ retransmissions for the absolute throughput performance requirements. 
Proposal 6: 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.
Proposal 7: Absolute physical layer throughput requirements should be applicable from Rel-18.

	R4-2301776
	Ericsson
	Simulation results of absolute physical layer throughput requirements 

	R4-2301863
	MediaTek
	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 and maximum rank to 4.
Observation #2: In Rel-17 study maximum number of HARQ transmission is 1.
Proposal #2: 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 #3: Extend study to use the outer loop link adaptation (OLLA).
Proposal #4: Define the outer loop link adaptation (OLLA) design for simulation results alignment.
Observation #4: Companies should have provided updated simulation results in this meeting.
Proposal #5: Make decision on SNR point selection based on updated simulation results.
Proposal #6: Make decision on Test metric based on updated simulation results.
Observation #5: In the current specification there are either demodulation tests or CSI tests but not combined test demodulation test with link adaptation.
Proposal #7: We slightly prefer Option 2 as measurement criteria of Throughput to SNR is more like demodulation tests.
Proposal #8: We prefer Option 2 as requirements defined with the latest result may be difficult to pass for the early generation products.

	R4-2301864
	MediaTek
	Simulation results for Application Layer Data Throughput

	R4-2302171
	Huawei, HiSilicon
	[bookmark: OLE_LINK25]Updated simulation results on Adaptation Absolute Physical Layer requirements

	R4-2302172
	Huawei, HiSilicon
	Proposal 1: Don’t consider OLLA for ATP requirements definition.
Proposal 2: The requirement with link adaptation should be applicable from Rel-18 and not release independent from Rel-15.
Proposal 3: Don’t consider large Doppler.
Proposal 4: Don’t consider HARQ retransmission
Proposal 5: Create one new level-1 section (Section 12) for ATP requirements. (See follows:)
	12  Adaptation Absolute Physical Layer requirements
12.1 Conducted requirements 
12.1.1 1RX requirements 
(Void)
12.1.2 2RX requirements 
5.6.2.1 FDD
5.6.2.2 TDD
12.1.3 4RX requirements 
5.6.3.1 FDD
5.6.3.2 TDD
12.2 Radiated requirements 
12.1.1 1RX requirements 
(Void)
12.1.2 2RX requirements 
5.6.2.1 FDD
(Void)
5.6.2.2 TDD
A.3 DL reference measurement channels
A.3.2	Reference measurement channels for PDSCH performance requirements
A.3.2.2.6 Reference measurement channels for Adaptation Absolute Physical Layer requirements


Proposal 6: Consider following for SNR point selection criteria:
· For 2Rx: Choose one in rank 1 (High white noise power, no cross layer interference) and one in rank 2 (Low white noise power, high cross layer interference).
· 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).
Proposal 7: Use following for test metric:
· For FR1: Test the SNR at 10% and 40% max TP.
· For FR2: Test the SNR at 10% and 35% max TP.

	R4-2302737
	Apple
	Simulation Results On Requirements for Application Layer Throughput



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: Whether to cover FR2-2
· Proposals
· Option 1: Consider FR2-2 in addition to FR 2-1 for FR2 test only if the same simulation assumptions for FR2-1 (China Telecom)
. SCS / CBW=120kHz/100MHz, 2Tx, 2Rx, TDD UL/DL configuration: DDSU
. No additional feasibility study and the same test parameters as FR2-1
· Recommended WF
· Encourage feedback on option 1 with an impact on WI schedule.

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, Intel, Ericsson, Huawei)
· Option 2: Extend study to maximum rank to 4 and number of CSI-RS ports to 4 or 8 (Nokia, MTK)
· Recommended WF
· Encourage feedback on option 2 with an impact on WI schedule.
· Note) RAN4 agreed on Option 1 in the previous meeting with a note “It’s not precluded to further discuss the possibility of extension the study with rank 4 and number of CSI-RS ports to 4 or 8 in future release”.

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: Propose a simple OLLA model for simulation alignment
o	Option 2: Do not use the outer loop link adaptation (OLLA). (China Telecom, Qualcomm, Ericsson, Intel, Huawei)
· Recommended WF
· Encourage the discussion on Option 1 with schedule impact
· Note) RAN4 agreed on Option 2 as a base line in the previous meeting with a note “Interested companies can bring further analysis on the OLLA impact”.

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, Ericsson, Huawei)
· 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, Ericsson, Huawei)
· Recommended WF
· Reuse channel models in TR 37.901-5 and do not consider larger Doppler case.

Issue 1-2-4: 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, Huawei)
· Option 2: Extend study to maximum number of HARQ transmissions to 4 (Apple, Nokia, Qualcomm, MTK)
· Option 2a: Perform and collect simulation regarding RV = 0 vs. RV = 0231
· Note: Enabling HARQ can reduce the residual BLER significantly, to prevent misalignment between upper layer and physical layer throughput and ensure effectiveness of verifying joint demod and CSF reporting UE performance from this test. 

· Moderator’s observation:
· HARQ needs to be enabled in actual test. The original RAN5’s request to RAN4 captured in R5-195422 is to define physical layer throughout under H-ARQ enabled and they want to compare physical layer throughput and upper layer throughput in application layer data throughput tests.
· The ATP results with HARQ disabled also can give a lower bound on physical layer throughout with HARQ enabled. 
· The initial self-study on HARQ results from a few companies in this meeting shows that physical layer TP difference between HARQ enabled or not is not significant in moderate SNR and the gain is mostly from the coding gain from different RVs in high SNR region.
· The proponents of Option 1 have concerns on the WI completion schedule considering simulation alignment efforts such as retransmission scheduling under RI/PMI/CQI changes between transmissions.
· Note) RAN4 agreed that “Set the maximum number of HARQ transmission to 1’ is a baseline assumption “with a note “Further analysis the TP difference between physical layer and upper layer with re-Transmission disabled are not precluded”.
   
· Recommended WF: Encourage feedback on the aspects below
· Q1) On the necessity of HARQ enable in RAN5’s application layer data throughput tests
· Q2) Impact on WI completion schedule from additional alignment efforts on the way how retransmission scheduling is handled under RI/PMI/CQI changes between transmissions
· Q3) Physical layer TP difference between HARQ enable or not 

Sub-topic 1-3 Phy Layer TP requirement specification
Open issues and candidate options before f2f meeting:
Issue 1-3-1: Phy Layer TP test metric
· Proposals:
· Option 1: Average SNR of impairments results to achieve T% of maximum throughput + X dB margin 
· Use Gspan = [2.5] dB to check if the results are aligned
· Use X = 0.5 dB for QPSK, 16QAM and X = 0.8 dB for 64QAM and 256QAM (China Telecom)
· 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.

· Recommended WF
· Encourage the discussion to check other views if any including
· Whether X dB margin is applied to alignment results or impairment results
· Whether the proposed X dB values are agreeable or not

Issue 1-3-2: Update in ATP simulation alignment results
· 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, [6] companies have submitted/updated ATP simulation alignment results based on the existing parameters and statistics in the SI phase.
· Recommended WF
· The updated ATP simulation results and newly submitted simulation alignment results should be captured in the new simulation result collection tdoc, in addition to the existing results in R4-2113123.
. Companies are encouraged to update the collection tdoc, draft_R4-2300484.
· In the next meeting, companies are encouraged to submit impairment results

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

· Proposals on Test points based on the SNR selection proposals
· Option 1: (China Telecom)
· For FR1 2Rx, T% = (10% or 15%) and (40% or larger)
· For FR1 4Rx. T% = (10% or 15% or 20%) and (45% or larger)
· For FR2 2Rx, T% = (10% or 15% or 20%) and (40% or larger)
· Option 2: (CMCC)
· For FR1 2Rx, T% = 10% and 40%
· For FR1 4Rx, T% = 15% and 60%
· For FR2 2Rx, T% = 10% and 40%
· Option 3: (Samsung)
· For FR1 2Rx, T% = 10% and 35%
· For FR1 4Rx, T% = 20% and 55%
· For FR2 2Rx, T% = 10% and 35%
· Option 4: (Huawei)
· For FR1, T% = 10% and 40%
· For FR2, T% = 10% and 35%
· Option 5: (Intel)
· Trimming to T (%) with 5% granularity based on Option 3 for SNR selection
· For FR1 2Rx, T% = 15% and 30%
· For FR1 4Rx, T% = 15% and 40%
· For FR2 2Rx, T% = 20% and 35%

· Recommended WF
· Suggest discussing SNR options considering uniqueness of test SNR coverage
· Propose to reach tentative agreement T (%) based on simulation results for alignment considering Gspan and margin
· Propose to confirm T (%) in the next meetings based on simulation results with impairment. It does not preclude the possibility of adjustment with [+- 5% steps] from alignment perspective.

Issue 1-3-4: Section for ATP specifications
· 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 (Samsung, Intel, Nokia, CMCC, MTK)
· Option 3: Create new section 12 Absolute Physical Layer requirements (Apple, 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, Intel, Nokia, CMCC)
· Note) 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.
· Option 2: The requirement with link adaptation should be applicable from Rel-18 and not release independent from Rel-15 considering that companies are providing the latest results. (Apple, Samsung, Ericsson, MTK, Huawei)

· 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 draft CRs be reviewed and agreed in the next meeting 
· Note) It is also pending work plan approval captured in R4-2300128 
· Recommended WF
· Encourage feedback.
· If option 1 can be agreed, the CR work split can be done in the meeting and will be captured in the WF. Either Split 1 or Split 2 depending on participation. Section number is pending Issue 1-3-4
	Section
	Split 1
	Split 2

	FR1
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	FDD
	Company A
	Company A

	
	
	TDD
	
	Company D

	
	4 Rx
	FDD
	Company B
	Company E

	
	
	TDD
	
	Company B

	FR2
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	TDD
	Company C
	Company C


 
