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1. Introduction 
In RAN4#99-e the test methodology and test parameters for study on 5G NR UE Application Layer Data Throughput performance requirements was discussed and way forward [1] was agreed. 
	Simulation Results Alignment  
· Number of slots containing PDSCH grant: Skip scheduling PDSCH grant on special slots and slots containing SSB, TRS, CSI-RS for CSI reporting   
· Number of allocated full DL slots within 20ms: 14 for FR1 FDD, 22 for FR1 TDD and 58 for FR2 TDD. 
· Processing Delay: FR1 FDD: 6ms; FR1 TDD: 5.5ms; FR2 TDD: 1.375ms
· Median CQI calculation: Based on CQI values belonging to median RI for considered SNR point
· Reported metrics (for alignment): Median CQI, RI, BLER with link adaptation for each SNR point 

Simulation Assumptions
· OLLA not enabled for BS/TE as baseline
  



The simulation assumptions were agreed, and companies were encouraged to provide simulation results. In this contribution we also present simulation results for link adaptation physical layer throughput.  
2. Simulation Results
The following simulation assumptions were agreed for link adaptation physical layer throughput:
· Baseline test cases – RI reporting tests from Rel-15:
· FR1 2 RX: Table 6.4.2.1-1 (Test 1) and Table 6.4.2.2-1 (Test 1)
· FR1 4 RX: Table 6.4.3.1-1 (Test 1) and Table 6.4.3.2-1 (Test 1)
· FR2: Table 8.4.2.2-1 (Test 1)
· Application of reported CQI/PMI/RI
· TE schedules the PDSCH transport block, rank, and precoding slot by slot, according to the reported CQI/PMI/RI.
· Test Metric
· Absolute Physical Layer Throughput.
· SNR Points for FR1
· 0:2:20 dB 
· SNR Points for FR2
· 0:2:16 dB.
· CSI Reporting
· Aperiodic for both FR1 and FR2.
· PMI Codebook
· CodebookSubsetRestriction is set so that all the possible Type-I single panel PMI matrices are allowed. 
· Channel Model for FR1
· TDLA30-5
· Channel Model for FR2
· TDLA30-35

Based on the simulation assumptions above, we provide absolute throughput, median CQI and median RI for FR1-2RX, FR1-4RX, FR2-2RX below for alignment. 
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Figure 1: FR1- 2x2

Table 1: Results for FR1-2RX
	SNR (dB)
	FDD
	TDD

	
	TP (Mbps)
	BLER
	Med CQI
	Med RI
	TP (Mbps)
	BLER
	Med CQI
	Med RI

	2
	5.076
	0.117
	4
	1
	14.943
	0.069
	3
	1

	4
	6.951
	0.109
	5
	1
	20.423
	0.080
	4
	1

	6
	8.917
	0.107
	6
	1
	26.301
	0.086
	5
	1

	8
	11.003
	0.085
	6
	1
	33.522
	0.054
	6
	1

	10
	13.380
	0.091
	7
	1
	41.083
	0.052
	7
	1

	12
	15.918
	0.106
	7
	1
	48.726
	0.076
	7
	1

	14
	18.510
	0.114
	7
	2
	56.203
	0.107
	6
	2

	16
	21.615
	0.114
	7
	2
	65.272
	0.117
	7
	2

	18
	24.357
	0.138
	8
	2
	74.578
	0.123
	8
	2

	20
	26.541
	0.185
	9
	2
	81.981
	0.165
	8
	2



FR1 – 4 RX
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Figure 2: FR1- 2x4

Table 2: Results for FR1-4RX
	SNR (dB)
	FDD
	TDD

	
	TP (Mbps)
	BLER
	Med CQI
	Med RI
	TP (Mbps)
	Med CQI
	BLER
	Med RI

	0
	3.910
	0.480
	4
	1
	16.356
	0.229
	3
	1

	2
	6.649
	0.233
	3
	2
	23.589
	0.121
	3
	2

	4
	7.067
	0.381
	4
	2
	27.681
	0.144
	3
	2

	6
	10.056
	0.356
	5
	2
	39.178
	0.169
	4
	2

	8
	14.101
	0.278
	6
	2
	52.158
	0.122
	5
	2

	10
	19.795
	0.149
	6
	2
	66.267
	0.078
	6
	2

	12
	23.448
	0.152
	8
	2
	78.426
	0.071
	7
	2

	14
	26.336
	0.193
	8
	2
	93.292
	0.067
	8
	2

	16
	30.944
	0.184
	9
	2
	107.737
	0.071
	9
	2

	18
	36.427
	0.155
	10
	2
	115.809
	0.129
	10
	2

	20
	39.527
	0.181
	11
	2
	122.800
	0.179
	11
	2


FR2 – 2 RX
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Figure 3: FR2- 2x2

Table 3: Results for FR2-2RX
	SNR (dB)
	
	TDD

	
	TP (Mbps)
	BLER
	Med CQI
	Med RI

	2
	23.033
	0.123
	6
	1

	4
	31.720
	0.072
	7
	1

	6
	40.571
	0.086
	8
	1

	8
	49.996
	0.098
	9
	1

	10
	60.193
	0.096
	10
	1

	12
	72.778
	0.098
	8
	2

	14
	86.550
	0.102
	9
	2

	16
	97.187
	0.133
	9
	2

	18
	99.646
	0.226
	10
	2

	20
	110.644
	0.266
	11
	2



In RAN4#99e, options for results alignment criteria were discussed.
· Alignment Results Criteria
· Option 1: Absolute throughput span within X% of average throughput across companies at a given SNR.
· Decide X based on simulation results. Possible values of X = [5]% or [10]%.
· Option 2: SNR G±Gspan can be reached for the T% of maximum throughput 
· Maximum throughput is derived with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE.
· Decide Gspan based on simulation results. Candidate option is Gspan = [2.5] dB.
Based on the results alignment criteria the requirements definition is to be decided.
· Set the physical layer throughput requirements:
· Option 1: By multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%. 
· Option 2: Use methodology from PDSCH demodulation requirements with fixed RMC (i.e. average of impairments results + X dB margin).
· Depends on outcome for alignment result criteria on Slide 4. If Option 1 is agreed, use Option 1. If Option 2 is agreed, use Option 2.

In RAN4 typically option 2 is used for requirements definition to allow for impairment margin. Defining requirements based on averaged TP multiplied by Y% may not guarantee sufficient margin in all cases. Hence, we propose to use Option 2 for results alignment criteria and throughput requirements definition. 
Proposal #1: To align results, criteria used is: SNR G±Gspan can be reached for the T% of maximum throughput.
Proposal #2: Define physical layer TP requirements based on methodology for PDSCH demodulation requirements.

3. Conclusion
In this paper, we provide simulation results our views on requirements definition for link adaptation physical layer throughput requirements. Our proposals are captured below:
Proposal #1: To align results, criteria used is: SNR G±Gspan can be reached for the T% of maximum throughput.
Proposal #2: Define physical layer TP requirements based on methodology for PDSCH demodulation requirements.

Reference
[1].  R4-2108102, “WF on 5G NR UE Application Layer Data Throughput Performance”, Qualcomm.  
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