[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 99-e	R4-2109362
Electronic Meeting, May 19-27, 2021
Agenda item:	10.7.2
Source:	Apple Inc.
Title:	Initial Simulation Results for Physical Layer TP
Release:	Rel-16
Document for:	Discussion

1. Introduction 
In RAN4#98bis-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. 
	Results Alignment 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 G based on simulation results. Candidate option is G = [2.5] dB.
Requirements Definition
· If it is found to be feasible to define requirements for link adaptation (LA) physical layer throughput:
· 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).




The simulation assumptions were agreed, and companies were encouraged to provide simulation results. In this contribution we also present initial 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
· Option 1: 0-30 dB 
· Option 2: 0:2:20 dB (baseline)
· 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)
	Med CQI
	Med RI
	TP (Mbps)
	Med CQI
	Med RI

	0
	3.987
	3
	1
	11.675
	3
	1

	2
	5.723
	4
	1
	16.168
	4
	1

	4
	7.631
	5
	1
	21.615
	5
	1

	6
	9.706
	6
	1
	28.578
	6
	1

	8
	11.664
	7
	1
	34.954
	7
	1

	10
	13.872
	8
	1
	40.573
	8
	1

	12
	15.238
	8
	1
	46.721
	8
	1

	14
	17.085
	9
	1
	49.549
	9
	1

	16
	21.111
	10
	1
	64.202
	10
	1

	18
	25.092
	10
	1
	75.772
	10
	1

	20
	28.204
	9
	2
	82.979
	9
	2

	22
	30.088
	9
	2
	91.047
	9
	2

	24
	34.208
	10
	2
	103.617
	10
	2



FR1 – 4 RX
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Figure 2: FR1- 2x4

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

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

	0
	6.407
	4
	1
	18.939
	4
	1

	2
	8.526
	5
	1
	25.797
	5
	1

	4
	10.985
	6
	1
	32.758
	6
	1

	6
	14.056
	7
	1
	43.526
	6
	2

	8
	18.088
	6
	2
	54.929
	6
	2

	10
	21.699
	7
	2
	65.982
	7
	2

	12
	25.602
	8
	2
	81.074
	8
	2

	14
	28.638
	9
	2
	91.821
	8
	2

	16
	33.483
	9
	2
	102.569
	9
	2

	18
	39.430
	11
	2
	121.154
	10
	2

	20
	44.184
	12
	2
	134.000
	11
	2


FR2 – 2 RX
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Figure 3: FR2- 2x2

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

	
	TP (Mbps)
	Med CQI
	Med RI

	0
	18.669
	5
	1

	2
	26.172
	6
	1

	4
	34.507
	7
	1

	6
	44.006
	8
	1

	8
	53.350
	10
	1

	10
	63.393
	11
	1

	12
	75.123
	11
	1

	14
	80.389
	11
	1

	16
	95.912
	10
	2

	18
	116.499
	11
	2

	20
	136.814
	11
	2




Based on the results alignment among companies, we need to determine the feasibly to define link adaptation physical throughput requirements. If determined to be feasible, for defining link adaptation physical layer throughput requirements, we recommend choosing 2 SNR points for each test case – one in the rank 1 and one in rank 2 SNR operating range. 
Proposal #1: If determined to be feasible, define link adaptation throughout requirements for 2 SNRs – one in rank 1 and one in rank 2 operation SNR range. 
Example SNR values:
FR1-2RX: 14, 22dB SNR
FR1-4RX: 4, 20 dB
FR2-2RX: 12, 18 dB

For the requirements definition, we could specify a minimum absolute throughput requirement at the SNR test points. The minimum requirement could be derived by multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%.
Proposal #2: Define requirement for minimum absolute throughput at SNR points. 
Proposal #3: The minimum absolute throughput is derived by multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%.
3. Conclusion
In this paper, we provide initial simulation results our views on requirements definition for link adaptation physical layer throughput requirements. Our proposals are captured below:
Proposal #1: If determined to be feasible, define link adaptation throughout requirements for 2 SNRs – one in rank 1 and one in rank 2 operation SNR range. 
Proposal #2: Define requirement for minimum absolute throughput at SNR points. 
Proposal #3: The minimum absolute throughput is derived by multiplying the averaged throughput by Y (%), e.g., Y=95% or 90%.


Reference
[1].  R4-2106122, “WF on 5G NR UE Application Layer Data Throughput Performance”, Qualcomm.  
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