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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction

In RAN4 #106 requirements for physical layer throughput were discussed and way forward [1] was approved. Along with HARQ introduction to test equipment (TE) side, there a few remaining issues for the specification of ATP requirement and we provide our views. 
2. Remaining Issues
HARQ Transmission
The main purpose of H-ARQ is to achieve reliable residual BLER to guarantee desired level of higher layer retransmission. The simulation results in [2] also shows the marginal gain in throughput and initial BLER. After last meeting, offline tentative agreement on retransmission scheduling has been made as below by email discussion.
	o	For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; for precoder, follow the latest UE reported PMI whose rank is same as the initial transmission.



Proposal 1-1: As in WF [1], investigate the collected HARQ simulation results and check the validity of HARQ enablement with tentatively agreed transmission scheduling scheme for test equipment (TE) operation.
Proposal 1-2: After HARQ results are aligned in the 1st round discussion, company are encouraged to submit impairment results for the 2nd round discussion. 
ATP specifications
Phy Layer TP test metric
 	As in WF the previous meeting [1] captured as below, RAN4 would continue discussion with the updated simulation results with HARQ enable or not.
	· 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, X = [0.5] dB for 16QAM 
       X = [0.8] dB for 64QAM, X = [0.8] dB for 256QAM 
· 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.

· Discuss based on the updated simulation results in the next meeting
· Whether X dB margin is applied to alignment results or impairment results
· Whether the proposed X dB values are agreeable or not



Proposal 2: Consider single X dB margin in test metric decision, which is to be applied to impairment results since MCS are not fixed under link adaptation in fading channels. 
Test point T (%) selection
Although most of company have a concern on the performance misalignment at rank transition region, we think that it is also possible to go with Option 3. If performance misalignment is a real problem, it can be checked based on simulation alignment results. If rank transition region is not proper test point based on Gspan criteria, we may consider next available T (%) point with 5% step which satisfy Gspan criteria.
	· Test SNR selection criteria
· Option 1
· Cover both low and higher modulation order/layer
· Option 2
· 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: Set of SNR with no/frequent rank transitions
· Option 2b: 
· For 4Rx: Choose 1 SNR point in high SNR region.
· Option 3
· 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

· Test points T(%) based on the SNR selection criteria
· Option 1: 
· 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: 
· For FR1 2Rx, T% = 10% and 40%
· For FR1 4Rx, T% = 15% and 60%
· For FR2 2Rx, T% = 10% and 40%
· Option 3: 
· For FR1 2Rx, T% = 10% and 35%
· For FR1 4Rx, T% = 20% and 55%
· For FR2 2Rx, T% = 10% and 35%
· Option 4: 
· For FR1, T% = 10% and 40%
· For FR2, T% = 10% and 35%
· Option 5: 
· 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%
· Discuss in the next meeting with the following aspect based on the updated simulation results
· SNR options considering uniqueness of test SNR coverage
· Tentative agreement on T (%) based on simulation results for alignment considering Gspan and margin
· Confirm T (%) based on simulation results with impairment. It does not preclude the possibility of adjustment with [+- 5% steps] from alignment perspective.



Proposal 3-1: Consider Option 3 as a starting point of test T (%) selection. 
Following Option 3, the results are as below based on HARQ-Off simulation alignment results in [2]. The same rule can be applied to HARQ enable results, too. 
		1) 1st iteration
	Configuration
	SNR
	T’ (%)
	Trim T (%) 
	SNR (dB)
	Gspan (dB)

	
	RI transition
	Additional Point
	T’1
	T’2
	T1
	T2
	SNR1
	SNR2
	Gspan1
	Gspan2

	FR1
	2 Rx
	FDD
	16 dB
	(0+16) /2 = 8 dB
	16.4
	31.8
	15
	30
	7.1
	15.2
	1.8
	2.9

	
	
	TDD
	14 dB
	(0+14) /2 = 7 dB
	14.0
	26.0
	15
	25
	7.5
	13.6
	1.6
	2.0

	
	4 Rx
	FDD
	4 dB
	(4+20) /2 = 12 dB
	15.0
	38.3
	15
	40
	4.0
	12.5
	2.3
	1.9

	
	
	TDD
	4 dB
	(4+20) /2 = 12 dB
	15.2
	 38.7
	15
	40
	3.9
	12.4
	2.6
	2.2

	FR2
	2 Rx
	TDD
	14 dB
	(0+14) /2 = 7 dB
	19.8
	36.3
	20
	35
	7.2
	11.6
	3.5
	2.8



2) 2nd iteration
Under 2.5 dB Gspan, there are three cases failed and we selected neighbour T(%) values with satisfying Gspan less than equal to 2.5 dB. 
	Configuration
	SNR
	T’ (%)
	Trim T (%) 
	SNR (dB)
	Gspan (dB)

	
	RI transition
	Additional Point
	T’1
	T’2
	T1
	T2
	SNR1
	SNR2
	Gspan1
	Gspan2

	FR1
	2 Rx
	FDD
	14 dB
	(0+14) /2 = 7 dB
	14.9
	27.6
	15
	20
	7.1
	10.1
	1.8
	2.0

	
	
	TDD
	12 dB
	(0+12) /2 = 6 dB
	14.0
	26.0
	15
	25
	7.5
	13.6
	1.6
	2.0

	
	4 Rx
	FDD
	2 dB
	(2+20) /2 = 11 dB
	15.0
	38.3
	15
	40
	4.0
	12.5
	2.3
	1.9

	
	
	TDD
	2 dB
	(2+20) /2 = 11 dB
	15.2
	 38.7
	25
	40
	7.5
	12.4
	2.3
	2.2

	FR2
	2 Rx
	TDD
	12 dB
	(0+12) /2 = 6 dB
	18.0
	30.1
	15
	35
	4.5
	13.6
	2.5
	2.3



Proposal 3-2 RAN4 to decide whether 2 test points or 1 test point based on the simulation collection results. 
Depending on alignment results, only single point might be meaningful and feasible. For example, two test points satisfying Gspan in FR1 2 Rx. are close each other since there 25% ~ 35% point are ruled out under Gspan of 2.5 dB set-up. 
Table 1. FDD 2x2 T(%) with HARQ Off [2]
[image: ]
Applicability and release dependency 
No new UE functionality beyond Rel-15 is required for ATP test. Thus, ATP requirement with link adaptation should be applicable for all NR UEs without any new applicability rules.
Proposal 4: 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.
Work Split for CRs
Once the test point in T (%) values are agreed, next step would be CR preparation. We can consider either Split 1 or Split 2 depending on participation of the interested company. 
The section numbering would be like as below according to the agreement in the last meeting [1].
	5.X Absolute downlink physical layer throughput with link adaptation
5.X.1 1 Rx requirement
    (Void) 
5.X.2 2 Rx requirement 
5.X.2.1 FDD 
5.X.2.2 TDD 
5.X.1 4 Rx requirement 
5.X.1.1 FDD 
5.X.1.2 TDD
Table 5.X.1.2.xx Test purpose
…
Table 5.X.1.2.xx Test parameters
..
Table 5.X.1.2.xx Minimum performance for ATP requirements
	Test num
	BW / SCS
	TDD
UL-DLpattern.
	Propagation condition
	Correlation matrix and antenna config
	Reference value

	
	
	
	
	
	Fraction of max. TP T (%)
	SNR
(dB)

	1-1
	100 / 120
	
	TDLA30-5
	2 x 4
	[15]
	xx.x

	1-2
	100 / 120
	
	TDLA30-5
	2 x 4
	[45]
	xx.x



7.X Absolute downlink physical layer throughput with link adaptation
  7.X.1 1 Rx requirement
    (Void) 
  7.X.2 2 Rx requirement 
   7.X.2.1 FDD 
   (Void)
  7.X.2.2 TDD  



Proposal 5: Consider work split for CRs in this meeting and company are encouraged to take CR work split in the 1st round discussion.

	Section 
	Split 1
	Split 2

	FR1
(5.X)
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	FDD
	Company A
[Intel]
	Company A

	
	
	TDD
	
	Company D

	
	4 Rx
	FDD
	Company B
	Company E

	
	
	TDD
	
	Company B

	FR2
(7.X)
	1 Rx
	Void
	NA
	NA

	
	2 Rx
	TDD
	Company C
	Company C


3. Conclusion

Proposal 1-1: As in WF [1], investigate the collected HARQ simulation results and check the validity of HARQ enablement with tentatively agreed transmission scheduling scheme for test equipment (TE) operation.
Proposal 1-2: After HARQ results are aligned in the 1st round discussion, company are encouraged to submit impairment results for the 2nd round discussion.
Proposal 2: Consider single X dB margin in test metric decision, which is to be applied to impairment results since MCS are not fixed under link adaptation in fading channels. 
Proposal 3-1: Consider Option 3 as a starting point of test T (%) selection. 
Proposal 3-2 RAN4 to decide whether 2 test points or 1 test point based on the simulation collection results
Proposal 4: 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.
Proposal 5: Consider work split for CRs in this meeting and company are encouraged to take CR work split in the 1st round discussion.
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Tput Qualcomm Apple Ericsson Intel Huawei MediaTek Nokia Samsung CMCC Average Span

10% 4.3 4.6 2.7 3.9 4.0 2.9 2.9 3.4 4.0 3.6 1.8

15% 7.8 7.6 6.1 7.8 6.9 6.4 6.4 6.7 7.9 7.1 1.8

20% 10.7 10.5 9.1 11.0 9.5 9.8 9.6 10.2 10.7 10.1 2.0

25% 13.3 13.0 11.6 14.2 12.0 12.0 12.9 13.3 12.9 12.8 2.6

30% 15.8 15.2 13.9 16.8 14.3 14.0 15.7 15.9 15.6 15.2 2.9

35% 18.1 17.4 15.9 19.1 16.7 16.2 17.7 18.0 17.1 17.4 3.1

40% 19.7 18.1 21.2 19.0 18.4 19.9 18.7 19.3 3.1

Throughput statistics (SNR vs % of max T-put), [dB]


