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1. Introduction
After RAN4#106 meeting, companies are encouraged to bring evaluation results with and without retransmission. [1] We update our simulation results without HARQ, and further provide our simulation results with HARQ.
For HARQ enabled test cases, we use the latest simulation assumption as follows:
	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.


2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk70326378]Requirement specification
Simulation results
Our simulation results of FR1 cases were provided in the table below, BLER represent the overall BLER:
	FR1 FDD 2T2R without HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	2
	0.074
	2.810
	
	10%
	4.5

	2
	1
	3
	0.126
	4.395
	
	15%
	8.3

	4
	1
	4
	0.191
	6.066
	
	20%
	11.2

	6
	1
	5
	0.250
	7.757
	
	25%
	13.9

	8
	1
	5
	0.239
	9.344
	
	30%
	15.9

	10
	1
	6
	0.230
	11.438
	
	35%
	17.6

	12
	2
	6
	0.215
	13.866
	
	40%
	19.8

	14
	2
	7
	0.210
	16.273
	
	
	

	16
	2
	7
	0.217
	19.493
	
	
	

	18
	2
	8
	0.169
	23.471
	
	
	

	20
	2
	9
	0.149
	26.076
	
	
	



	FR1 FDD 2T2R with HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	2
	0.086
	3.025
	
	10%
	4

	2
	1
	3
	0.124
	4.689
	
	15%
	7.8

	4
	1
	4
	0.198
	6.443
	
	20%
	11

	6
	1
	5
	0.231
	8.210
	
	25%
	13.8

	8
	1
	5
	0.191
	9.867
	
	30%
	15.9

	10
	1
	6
	0.189
	11.968
	
	35%
	17.4

	12
	2
	6
	0.182
	13.887
	
	40%
	19.6

	14
	2
	7
	0.173
	16.362
	
	
	

	16
	2
	7
	0.157
	19.581
	
	
	

	18
	2
	8
	0.152
	23.785
	
	
	

	20
	2
	9
	0.143
	26.395
	
	
	


Observation 1: For FDD 2T2R test case, when HARQ is enabled, the TP is improved for all SNRs, especially in lower SNR regions SNR 0-10 and higher SNR regions SNR 18-20. The BLER is decreased for almost all SNRs.

	FR1 FDD 2T4R without HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	3
	0.059
	5.271
	
	10%
	1.1

	2
	1
	3
	0.085
	7.587
	
	15%
	4

	4
	2
	3
	0.118
	9.677
	
	20%
	6

	6
	2
	4
	0.090
	12.984
	
	25%
	7.6

	8
	2
	5
	0.093
	16.931
	
	30%
	9.5

	10
	2
	6
	0.047
	20.246
	
	35%
	11

	12
	2
	7
	0.039
	25.271
	
	40%
	12.2

	14
	2
	8
	0.023
	30.623
	
	45%
	13.4

	16
	2
	9
	0.022
	36.258
	
	50%
	14.6

	18
	2
	10
	0.017
	42.209
	
	55%
	15.7

	20
	2
	10
	0.014
	47.062
	
	60%
	17



	FR1 FDD 2T4R with HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	3
	0.045
	5.280
	
	10%
	1

	2
	1
	3
	0.075
	7.695
	
	15%
	3.6

	4
	2
	3
	0.093
	10.253
	
	20%
	5.7

	6
	2
	4
	0.076
	13.468
	
	25%
	7.3

	8
	2
	5
	0.087
	17.468
	
	30%
	9.2

	10
	2
	6
	0.041
	20.625
	
	35%
	10.8

	12
	2
	7
	0.038
	25.385
	
	40%
	12.1

	14
	2
	8
	0.027
	30.660
	
	45%
	13.4

	16
	2
	9
	0.021
	36.318
	
	50%
	14.6

	18
	2
	10
	0.015
	42.251
	
	55%
	15.7

	20
	2
	10
	0.011
	46.887
	
	60%
	16.8


Observation 2: For FDD 2T4R test case, when HARQ is enabled, the TP is improved for SNR 0-18, especially in SNR regions SNR 4-10. The BLER is decreased for almost all SNRs.

	FR1 TDD 2T2R without HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	2
	0.054
	7.855
	
	10%
	5

	2
	1
	3
	0.104
	12.554
	
	15%
	8.8

	4
	1
	3
	0.140
	17.702
	
	20%
	12.2

	6
	1
	5
	0.230
	23.512
	
	25%
	14.8

	8
	1
	5
	0.195
	28.522
	
	30%
	16.9

	10
	1
	6
	0.184
	35.076
	
	35%
	18.6

	12
	1
	6
	0.206
	40.806
	
	
	

	14
	2
	6
	0.215
	48.232
	
	
	

	16
	2
	7
	0.220
	57.199
	
	
	

	18
	2
	8
	0.139
	68.807
	
	
	

	20
	2
	8
	0.121
	81.114
	
	
	



	FR1 TDD 2T2R with HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	2
	0.062
	8.216
	
	10%
	4.9

	2
	1
	3
	0.094
	13.503
	
	15%
	8.4

	4
	1
	3
	0.116
	17.798
	
	20%
	11.5

	6
	1
	5
	0.200
	24.559
	
	25%
	14.7

	8
	1
	5
	0.161
	30.044
	
	30%
	16.8

	10
	1
	6
	0.165
	36.013
	
	35%
	18.6

	12
	1
	6
	0.138
	43.419
	
	
	

	14
	2
	6
	0.144
	49.138
	
	
	

	16
	2
	7
	0.144
	57.505
	
	
	

	18
	2
	8
	0.124
	68.381
	
	
	

	20
	2
	8
	0.081
	81.657
	
	
	


Observation 3: For TDD 2T2R test case, when HARQ is enabled, the TP is improved for all SNRs expect SNR18, especially in SNR regions SNR 0-2 and SNR 4-16. The BLER is decreased for almost all SNRs.

	FR1 TDD 2T4R without HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	3
	0.020
	14.676
	
	10%
	1.8

	2
	1
	3
	0.108
	21.635
	
	15%
	4.3

	4
	2
	3
	0.084
	29.756
	
	20%
	6.6

	6
	2
	4
	0.077
	37.393
	
	25%
	8.2

	8
	2
	5
	0.070
	50.442
	
	30%
	9.9

	10
	2
	6
	0.066
	62.991
	
	35%
	11.1

	12
	2
	7
	0.051
	79.570
	
	40%
	12.7

	14
	2
	7
	0.017
	89.959
	
	45%
	14.4

	16
	2
	8
	0.002
	106.019
	
	50%
	15.7

	18
	2
	9
	0.007
	123.261
	
	55%
	16.9

	20
	2
	10
	0.007
	139.551
	
	60%
	18.1



	FR1 TDD 2T4R with HARQ

	SNR
	RANK
	CQI
	BLER
	TP
	
	TP
	SNR

	0
	1
	3
	0.023
	15.115
	
	10%
	1.5

	2
	1
	3
	0.074
	22.515
	
	15%
	4.2

	4
	2
	4
	0.031
	30.393
	
	20%
	6.4

	6
	2
	4
	0.056
	38.607
	
	25%
	8.1

	8
	2
	5
	0.045
	51.224
	
	30%
	9.6

	10
	2
	6
	0.062
	65.336
	
	35%
	11

	12
	2
	7
	0.044
	79.590
	
	40%
	12.6

	14
	2
	8
	0.008
	90.288
	
	45%
	14.4

	16
	2
	9
	0.010
	106.031
	
	50%
	15.7

	18
	2
	10
	0.007
	123.299
	
	55%
	16.9

	20
	2
	10
	0.008
	139.896
	
	60%
	18.1


Observation 4: For TDD 2T4R test case, when HARQ is enabled, the TP is improved for all cases, especially in lower SNR regions SNR 0-10. The BLER is decreased for almost all SNRs.
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3. Conclusion
Based on the discussion above, the following observations are concluded. 
Observation 1: For FDD 2T2R test case, when HARQ is enabled, the TP is improved for all SNRs, especially in lower SNR regions SNR 0-10 and higher SNR regions SNR 18-20. The BLER is decreased for almost all SNRs.
Observation 2: For FDD 2T4R test case, when HARQ is enabled, the TP is improved for SNR 0-18, especially in SNR regions SNR 4-10. The BLER is decreased for almost all SNRs.
Observation 3: For TDD 2T2R test case, when HARQ is enabled, the TP is improved for all SNRs expect SNR18, especially in SNR regions SNR 0-2 and SNR 4-16. The BLER is decreased for almost all SNRs.
Observation 4: For TDD 2T4R test case, when HARQ is enabled, the TP is improved for all cases, especially in lower SNR regions SNR 0-10. The BLER is decreased for almost all SNRs.
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