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1. Introduction 
In RAN4#106bis-e absolute physical layer throughput requirements were discussed and way forward [1] was agreed.  In this contribution we present our views on requirements for absolute physical layer throughput with link adaptation.   
2. Discussion
In RAN4#106bis-e details on specifying the physical layer absolute TP requirements with link adaptation were discussed and the following agreements were made and captured in [1]:
	Test Parameters & Simulation assumptions
Issue 1-1: Maximum number of HARQ transmission
· Agreement: Define ATP requirements with HARQ ReTx enabled
· Further effort on the alignment of simulation results can be performed. 

Issue 1-2: Precoding for HARQ retransmission
· Agreement: Tentative offline agreements confirmed as below 
	o	For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission



Issue 1-3: Understanding of TX EVM for ATP simulation
· Agreement: RAN4 clarify the Tx. EVM as below 
· If BS support Tx with 256QAM, Tx EVM should be 3.5% or less, according to BS RF requirements (TS 38.104 Table 6.5.2.2-1). 
	For ATP requirements, RAN4 assume the following Tx EVM. Note this is for simulation purpose. 
· FR1
· TX EVM = 6% for QPSK/16QAM/64QAM, when 64QAM CQI Table is configured
· TX EVM = 3% for QPSK/16QAM/64QAM/256QAM, when 256QAM CQI Table is configured
· FR2
· TX EVM = 6% for QPSK/16QAM/64QAM, when 64QAM CQI Table is configured.


Note) RAN4 don’t need to rerun the simulation with this statement.
· Interested company may update the simulation results in the next meeting 
Phy Layer TP requirement specification
Issue 2-1 Phy Layer TP test metric
· 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
· 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.




The remaining issues for physical layer TP requirements are:
· Test point T (%) selection        
· X dB margin
· Applicability and release independence

Issue 2-1-1: Test point T (%) selection        
· Candidate test pool based on alignment simulation results in R4-2304257

	Test Case
	Candidate test point 1:
T % (SNR, Gspan)
	Candidate test point 2:
T % (SNR, Gspan)

	FR1 FDD 2x2
	10% (3.2 dB, 1.6 dB)
15% (6.5 dB, 2.1 dB)
	40% (18.5 dB, 2.4 dB)

	FR1 TDD 2x2
	10% (3.6 dB, 1.9 dB)
15% (7.1 dB, 1.8 dB)
	35% (17.5 dB, 2.4 dB)

	FR1 FDD 2x4
	15% (3.3 dB, 1.9 dB)
	50% (15.2 dB, 2.5 dB)

	FR1 TDD 2x4
	15% (3.6 dB, 2.2 dB)
	50% (15.4 dB, 2.8 dB)
35% (10.7 dB, 2.3 dB)

	FR2-1 (TDD 2x2)
	15% (4.4 dB, 2.1 dB)
	40% (15.1 dB, 1.8 dB)



· Issue A. # of test point(s)
· Option 1. Two test points for 2Rx and 4 Rx.
· Option 2. Two test points for 2Rx and 1 test point for 4 Rx.
· Option 3. Single test point for 2Rx and 4 Rx
· Issue B. T(%) and outlier removal for Gspan <= 2.5 dB 

On the number of test points, we support option 2 – Two test points in rank 1 and rank 2 region for 2RX and 1 test point in rank 2 region for 4RX. There is no benefit in defining requirements with 2 test points with 4RX with rank 4. Companies’ results show that at lowest SNR only the median rank is 1. It is very likely to be in the rank tranition region and not suitable to define requirements. 
Observation #1: With 4RX rank 2 is reported from low SNR ~2dB.
Observation #2: The lowest SNR of 0 dB is likely in the rank transition SNR with 4RX which is not suitable to define requirements.
 Observation #3: There is no benefit in having 2 test points in the rank 2 SNR range with 4RX.
Proposal #1: Define requirements with 2 SNR points corresponding to rank 1 and rank 2 SNR range for 2RX.
Proposal #2: Define requirements with 1 SNR point in rank 2 SNR range for 4RX.
On methodology to select test points, given that we have results from about 9 companies in the last meeting, it might not be easy to align results across different points. We should select the test points based on minimum SNR span in results. Also, there is no good rationale to keep the same test point across different test cases. 
Observation #4: It might not be easy to align results across many test points given 9 contributing companies.
Observation #5: There is no good reason to have the same test point across different test cases.
Proposal #3: Select test points with minimum span in SNR.

On how to address the issue of outlier results – In case there are no test point where the span is < 2.5 dB, we suggest using the methodology used in other WI to discard outlier results until the span is within 2.5 dB. Those results are not use in final SNR requirements derivation.
Proposal #4: In case there is no test point with SNR span < 2.5 dB, discard outlier results until span is within 2.5 dB. 

Issue 2-1-2: X dB margin        
· Option 1: Apply X dB margin per modulation order to impairment results
 X = [0.5] dB for QPSK, X = [0.5] dB for 16QAM 
           X = [0.8] dB for 64QAM, X = [0.8] dB for 256QAM 
Note that the modulation order would be based on median value over companies’ own median statistics on CQI.    
· Option 2: Apply single X dB margin to impairment results (e.g. X=0.5 dB or else)

The margin X is added over impairment results to account for span in results and modulation order. The margin X can be further discussed based on the T% selected for the requirements. We could use the same approach as other PDSCH requirements where, X=0.5 dB for QPSK, 16QAM, 0.8 dB for 64QAM, corresponding to the median CQI of the selected SNR for requirements. 
Proposal #5: Use X=0.5 dB for QPSK, 16QAM, 0.8 dB for 64QAM.

On applicability and release independence, the following options were discussed:
Issue 2-2: Applicability and release independence
· 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 
· Option 1.a: Proposal considering declaration 
	· Optional for Rel-15 and Rel-16 UEs based on declaration 
· Mandatory for all Rel-17 and forward UEs.



· Option 2: The absolute physical layer throughput requirement with link adaptation should be applicable from Rel-18 and not release independent from Rel-15. 

The physical layer throughput requirements are being defined to enable introducing application layer throughput in RAN5. In our understanding there are already operator specific tests defined for Application /Phy layer throughput requirements. Introducing these requirements as release independent from a previous release increases the test burden for the UE. We don’t really see the necessity to make these requirements release independent from Rel-15. We are not in favor of introducing these requirements are release independent and should be applicable from Rel-18.
Observation #6: There are already operator specific test for Application /Phy layer throughput requirements.
Observation #7: Introducing requirements as release independent increases test burden on UE 
Proposal #6: The requirements for physical layer TP with link adaptation are applicable from Rel-18 and not release independent from Rel-15. 

3. Conclusion
In this paper, we provide our views on requirements for absolute physical layer throughput with link adaptation. Our observations and proposals are captured below:
Observation #1: With 4RX rank 2 is reported from low SNR ~2dB.
Observation #2: The lowest SNR of 0 dB is likely in the rank transition SNR with 4RX which is not suitable to define requirements.
 Observation #3: There is no benefit in having 2 test points in the rank 2 SNR range with 4RX.
Proposal #1: Define requirements with 2 SNR points corresponding to rank 1 and rank 2 SNR range for 2RX.
Proposal #2: Define requirements with 1 SNR point in rank 2 SNR range for 4RX.
Observation #4: It might not be easy to align results across many test points given 9 contributing companies.
Observation #5: There is no good reason to have the same test point across different test cases.
Proposal #3: Select test points with minimum span in SNR.
Proposal #4: In case there is no test point with SNR span < 2.5 dB, discard outlier results until span is within 2.5 dB. 
Proposal #5: Use X=0.5 dB for QPSK, 16QAM, 0.8 dB for 64QAM.
Observation #6: There are already operator specific test for Application /Phy layer throughput requirements.
Observation #7: Introducing requirements as release independent increases test burden on UE 
Proposal #6: The requirements for physical layer TP with link adaptation are applicable from Rel-18 and not release independent from Rel-15. 
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