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1	Introduction
RAN4#106bis-e agreed with the way forward on the absolute physical layer throughput (ATP) requirements [1]. This contribution discusses the open issues on the application layer throughput requirements based on the simulation summary [2].
2	Discussion
2.1	Test criteria and SNR test points 
The one of the remaining open issues on ATP tests is the test criteria (T (%) of the maximum throughput) and SNR test points to satisfy the criteria.
	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
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)
WF for Issue 2-1-1 and 2-1-2
· Discuss in the next meeting with the following aspect based on the updated results if any.
· SNR options considering uniqueness of test SNR coverage
· T (%) based on alignment results considering Gspan 
· Final SNR with X dB margin is within range of [0 20] for FR1 and [0 16] for FR2.
· It does not preclude the possibility of T(%) adjustment with [+- 5% steps] or removal of outlier results from Gspan perspective.



2.1.1	2Rx
RAN4 UE demodulation requirements are usually set based on the average of ‘impairment results’ provided by interested companies if the span of ‘alignment results’ is less than 2.5dB. If we apply this approach for ATP requirements, the candidate test criteria for 2Rx UE are 10%, 15%, and 40% of the maximum throughput according to the simulation result summary (span < 2.5dB) [2] (Table 1). 
Observation 1: For 2Rx UE, SNR spans corresponding to 10%, 15% and 40% of the maximum throughput are less than 2.5dB.

[bookmark: _Ref130541353]Table 1	ATP simulation result summary for 2Rx (Max HARQ Tx: 4) [2].
	
	FDD 15kHz
	TDD 30kHz
	TDD 120kHz

	Tput
	Average of alignment results
	Span pf alignment results
	Average of alignment results
	Span pf alignment results
	Average of alignment results
	Span pf alignment results

	10%
	3.2
	1.6
	3.6
	1.9
	1.4
	1.8

	15%
	6.6
	2.1
	7.1
	1.8
	4.4
	2.1

	20%
	9.7
	2.6
	10.2
	2.0
	7.0
	2.7

	25%
	12.4
	3.0
	13.1
	2.6
	9.5
	2.8

	30%
	14.7
	3.5
	15.4
	2.7
	11.5
	2.3

	35%
	16.7
	3.7
	17.5
	2.4
	13.4
	1.7

	40%
	18.5
	2.4
	19.1
	0.7
	15.1
	1.8



According to the simulation result summary [2], reporting RI=1 is dominant for the SNR points corresponding to T=10%/15%, and RI=2 is dominant for the SNR point corresponding to T=40%. We therefore propose to set SNR test points based on T=15% and 40% of the maximum throughput.
Proposal 1: For 2Rx UE ATP requirements, set two test criteria: T=15% and T=40% of the maximum throughput.
Regarding the additional margin for the SNR test points to achieve the test criteria, if we look the summary in Table 1, the average of alignment results for T=15% is SNR=4 to 7dB and these test points correspond to QPSK/16QAM. On the other hand, the average of alignment results for T=40% is SNR=15-19dB and these test points correspond to 64QAM. RAN4 usually add 0.5dB and 0.8dB as the additional margin for QPSK/16QAM and 64QAM/256QAM, respectively, on top of the average of impairment results. Following the existing PDSCH demodulation requirements, we propose to add 0.5dB for SNR corresponding to T=15% and 0.8dB for SNR corresponding to T=40%.
Proposal 2: For 2Rx UE ATP requirements, set SNR test points from the values by adding the margin to the average of the impairment results, where the margin is 0.5dB for T=15% and 0.8dB for T=40%.
2.1.2	4Rx
If we apply the same approach as 2Rx, it is observed that the span of the alignment results corresponding to T=10%/15% and 60% are within 2.5dB according to the simulation result summary [2] (Table 2).
Observation 2: For 4Rx UE, SNR spans corresponding to 10%, 15% and 60% of the maximum throughput are less than 2.5dB.

[bookmark: _Ref134018866]Table 2	ATP simulation result summary for 4Rx (Max HARQ Tx: 4) [2].
	
	FDD 15kHz
	TDD 30kHz

	Tput
	Average of alignment results
	Span pf alignment results
	Average of alignment results
	Span pf alignment results

	10%
	0.4
	0.9
	0.7
	1.4

	15%
	3.3
	1.9
	3.6
	2.2

	20%
	5.5
	3.3
	5.6
	2.9

	25%
	7.3
	3.3
	7.4
	2.6

	30%
	9.0
	3.1
	9.1
	2.4

	35%
	10.6
	2.9
	10.7
	2.3

	40%
	12.2
	2.7
	12.3
	2.6

	45%
	13.7
	2.6
	13.9
	2.8

	50%
	15.2
	2.5
	15.4
	2.8

	55%
	16.5
	2.3
	17.0
	2.8

	60%
	18.0
	2.5
	18.4
	1.5



RAN4#106bis-e discussed whether to set one or two test criteria for 4Rx [1]. If RAN4 chooses two criteria, we propose to choose T=15% and T=60% so that the span is less than 2.5dB. If RAN4 chooses only one criterion, we propose to choose T=60%. According to the simulation result summary, it is observed that QPSK/16QAM is scheduled for T=15% and 64QAM/256QAM is scheduled for T=60%. Like 2Rx scenario, we propose to set the additional margins for T=15% and T=60% as 0.5dB and 0.8dB, respectively. 
Regarding the number of test criteria, it is observed the reported RI values change between 1 and 2 frequently at the SNR test points corresponding to T=10%/15%. Since RAN4 agreed to enable HARQ retransmission for ATP tests, we prefer to avoid this range.
Proposal 3: For 4Rx UE ATP requirements, set one test criteria: T=60% of maximum throughput. 
Proposal 4: For 4Rx UE ATP requirements, set SNR test points from the values by adding the margin to the average of the impairment results, where the margin is 0.8dB.
2.2	Applicability and release independency
	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 1a: 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. 



Another open issue is the test applicability of ATP requirements. The intention of ‘release independent way’ was to specify the UE performance requirements in a release N for the features which has already introduced in a release M, where M<N. Examples of the NR features are Type-II PMI reporting test or URLLC-related UE performance requirements. These performance requirements are specified in Rel-16 in RAN4, but these requirements should be satisfied for Rel-15 UEs also because the relevant capabilities have been introduced from Rel-15. 
The test parameters of the absolute physical layer throughput requirements discussed so far are almost same as Rel-15 RI reporting requirements. In this sense, the performance requirements can be applicable from Rel-15 UEs. One the other hand, we don’t think every Rel-15 based UE performance requirements should be applied from Rel-15. One reason is the Rel-15 UE performance specification has been frozen long time ago, and there are many Rel-15 and Rel-16 UE chipsets in the market.
We think it is sufficient to define the new absolute physical layer throughput requirements from Rel-18 UEs because the ATP is a new type of requirements and UE chipset vendors may have concern to define from Rel-15 performance requirements. On the other hand, according to the discussion in RAN4#106 and RAN4#106bis-e, several operators are interested in the ATP requirements which could be replaced with their acceptance tests. Considering the discussion, we support Option 1a as a compromise because the Rel-17 performance parts are completed just a few months ago.
Proposal 5: ATP requirements can be applicable from Rel-17.
4	Summary
Observation 1: For 2Rx UE, SNR spans corresponding to 10%, 15% and 40% of the maximum throughput are less than 2.5dB.
Proposal 1: For 2Rx UE ATP requirements, set two test criteria: T=15% and T=40% of the maximum throughput.
Proposal 2: For 2Rx UE ATP requirements, set SNR test points from the values by adding the margin to the average of the impairment results, where the margin is 0.5dB for T=15% and 0.8dB for T=40%.
Observation 2: For 4Rx UE, SNR spans corresponding to 10%, 15% and 60% of the maximum throughput are less than 2.5dB.
Proposal 3: For 4Rx UE ATP requirements, set one test criteria: T=60% of maximum throughput. 
Proposal 4: For 4Rx UE ATP requirements, set SNR test points from the values by adding the margin to the average of the impairment results, where the margin is 0.8dB.
Proposal 5: ATP requirements can be applicable from Rel-17.
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