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

Among the open issues in the WF document of RAN4 #105 [1], one of the most controversial design issues is test SNR point selection and two approaches are captured as below for discussion.
	Test SNR point selections: SNR selection criteria vs [%] TP directly.
a) SNR point selection
	· Option 1: 2 SNR points for each test 
· Option 1A: Cover both low and higher modulation order/layer 
· Option 1B: 
· 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 1C: 
· For higher SNR test points, reuse the existing RI test cases SNR=20 dB for FR1, SNR=16 dB for FR2
· For lower SNR points, set SNR= 6 dB
· Option 2: 1 SNR point for each test 
· Option 2A: Median SNR value that RI changes from Rank 1 to Rank 2



b) Direct TP metric selection 
	· Option 1: 
· 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: 
· 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 
· Other options are not precluded






This paper discusses the design options and provides our views.
2. Discussion
2.1 ATP requirements
 The ATP requirements would be stated as “The absolute throughput obtained with the UE shall be equal and greater than T% of Max T-put at SNR dB”. To decide T% value, we can begin with meaningful SNR point selection considering purpose of overall test procedure. Thus, it is reasonable to 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”. 

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”. 
[bookmark: _Hlk125727142]Initial test SNR points selection
The RI is the most important channel state information (CSI) from UE feedback, 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. 
Although SNR point with RI changes can vary in simulation results of individual company, we can define the SNR point where majority of simulation results indicates change of median RI value. The previous simulation results [2] in Fig. 1 shows that SNR 16 dB is the dominant RI transition point even though SNR values of median RI change varies 14 ~ 20 dB depending on the company.

Fig. 1 RI statistics (FR1 FDD 2x2 in [2])
Table 1 SNR point with dominant RI transition
	Case
	FR1 FDD 2x2
	FR1 FDD 2x4
	FR1 TDD 2x2
	FR1 TDD 2x4
	FR2 (TDD, 2x2)

	SNR point with 
dominant RI transition
	16 dB
	4 dB
	16 dB
	4 dB
	14 dB

	% Tput
	50.62 %
	17.12 %
	50.47 %
	17.60 %
	44.46 %



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]
Table 2 Two SNR test points
	Case
	FR1 FDD 2x2
	FR1 FDD 2x4
	FR1 TDD 2x2
	FR1 TDD 2x4
	FR2 (TDD, 2x2)

	SNR point with 
dominant RI transition
	16 dB
	4 dB
	16 dB
	4 dB
	14 dB

	% Tput
	50.62 %
	17.12 %
	50.47 %
	17.60 %
	44.46 %

	Additional SNR point
	(0+16)/2 = 8 dB
	(4+20)/2 = 12 dB
	(0+16)/2 = 8 dB
	(4+20)/2 = 12 dB
	(0+14)/2 = 7 dB

	% Tput
	26.16 %
	44.80 %
	26.87 %
	45.45 %
	23.5 %


T% points trimming
The ATP requirements would be stated as “The absolute throughput obtained with the UE shall be equal and greater than T% of Max T-put at SNR dB”. The SNR requirement is equal to sum of the average SNR with impairment collected from simulation results. For T% test TP value decision, we can consider trimming in 5% granularity after initial test SNR / TP points selection. Thus, we can define two test points of 25% and 50% for 2x2 config in FR1, 15% and 45% for 2x4 config in FR1 and 25% and 45% for FR2.
	Case
	FR1 FDD 2x2
	FR1 FDD 2x4
	FR1 TDD 2x2
	FR1 TDD 2x4
	FR2 (TDD, 2x2)

	SNR point with 
dominant RI transition
	16 dB
	4 dB
	16 dB
	4 dB
	14 dB

	% Tput
	50.62 % => 50%
	17.12 %=> 15%
	50.47 %=> 50%
	17.60 %=> 15%
	44.46 %=> 45%

	Additional SNR point
	(0+16)/2 = 8 dB
	(4+20)/2 = 12 dB
	(0+16)/2 = 8 dB
	(4+20)/2 = 12 dB
	(0+14)/2 = 7 dB

	% Tput
	26.16 % => 25%
	44.80 %=> 45%
	26.87 %=> 25%
	45.45 %=> 45%
	23.5 %=> 25%


Table 3 T [%] test points

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.
ATP specifications
Test cases
 	As agreed in the previous meeting [1], RAN4 use the same as the scope of the ATP SI captured in 5.10.3 in TR37.901-5 and FR2-2 is with less priority.
· 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
If RAN4 agree two test points in each configuration, there would be 10 test cases to be defined.
Sections
Among two options in the previous meeting [1], Option 2 is more preferrable since it is aligned with absolute physical layer throughput while Option 1 is more focused on the relative gain under link adaption with CSI reports. They are sub-clauses under “5 Demodulation performance requirements (Conducted requirements)” and “7 Demodulation performance requirements (Radiated requirements), respectively.
	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

Option 2. Create new sub-clause 5.6 and new sub-clause 7.6 for ATP requirements



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. 
Under proposal 5, organization of sub-clauses would be as below. 
	5.6 Absolute downlink physical layer throughput with link adaptation
5.6.1 1 Rx requirement
    (Void) 
5.6.2 2 Rx requirement 
5.6.2.1 FDD 
5.6.2.2 TDD 
5.6.1 4 Rx requirement 
5.6.1.1 FDD 
5.6.1.2 TDD
Table 5.6.1.2.xx Test purpose
…
Table 5.6.1.2.xx Test parameters
..
Table 5.6.1.2.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



7.6 Absolute downlink physical layer throughput with link adaptation
  7.6.1 1 Rx requirement
    (Void) 
  7.6.2 2 Rx requirement 
   7.6.2.1 FDD 
   (Void)
  7.6.2.2 TDD  


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 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.
3. Conclusion

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.
4. References

[1] R4-2220276 WF on PHY Layer TP requirements
[2] R4-2113123 Summary of simulation results for NR UE Application Layer Data Throughput 	    Performance

RI statistics

Qualcomm	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	2	2	2	2	Apple	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	2	2	2	2	Ericsson	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	1	1	2	Intel	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	Huawei	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	2	MediaTek	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1	1	1	1	1	1	1	1	2	2	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	



	
	
	



