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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. It was encouraged to bring simulation results for alignment in addition to previous simulation results in the last meeting [2]. In this paper simulation results for alignment under HARQ retransmission is enabled or not.
2. Simulation Results
2.1 Conditions
In RAN4#106, it was agreed that companies bring simulation results for alignment in RAN4 #106bis-e with HARQ retransmission enable or not. For the simulation parameters in the table below we provide we simulation results in the sub-sections below.

Table 1: Simulation Parameters for Physical layer throughput

	[bookmark: _Hlk80280917]Parameter
	Unit
	Test 1
	Test 2
	Test 3

	[bookmark: _Hlk80280884]Frequency range
	
	FR1
	FR1
	FR2

	Bandwidth
	MHz
	10
	40
	100

	Subcarrier spacing
	kHz
	15
	30
	120

	Duplex Mode
	
	FDD
	TDD
	TDD

	TDD Slot Configuration
	
	N/A
	7D1S2U
S:6D+4G+4U
	DDSU
S:11D+3G+0U

	SNR
	dB
	0:2:20 
	0:2:20 
	0:2:16

	Propagation channel
	
	TDLA30-5
	TDLA30-5 
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2,
ULA Low 2x4
	ULA Low 2x2

	Beamforming Model
	
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4

	Receiver type
	
	MMSE-IRC
	MMSE-IRC
	MMSE-IRC

	[bookmark: _Hlk80283772][bookmark: OLE_LINK34]PDSCH configuration
	Mapping type
	
	Type A
	Type A
	Type A

	
	Starting symbol (S)
	
	2
	2
	2

	
	Length (L)
	
	12
	12
	12

	
	PRB bundling size
	
	2
	2
	2

	
	PRB bundling type
	
	Static
	Static
	Static

	
	VRB-to-PRB mapping interleaver bundle size
	
	Non-interleaved
	Non-interleaved
	Non-interleaved

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1
	Type 1
	Type 1

	
	Number of additional DMRS
	
	1
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1
	1
	1

	CSI measurement channels (Note 2)
	
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-1
Rank 2: TBS.2-2
	As specified in Table A.4-2 of TS 38.101-4:
Rank 1: TBS.2-3
Rank 2: TBS.2-4
	As specified in Table A.4-1 of TS 38.101-4:
Rank 1: TBS.1-1
Rank 2: TBS.1-2

	[bookmark: _Hlk80280963]ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)
	Row 5, (4)
	Row 5, (8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9
	13

	
	CSI-RS
periodicity and offset
	slot
	5/1 
	10/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3 (6)
	Row 3 (6)
	Row 3 (6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1 
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1
	Not configured

	ReportConfigType
	
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Aperiodic
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 2
	Table 2
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8 
	16
	8

	csi-ReportingBand
	
	1111111
	1111111
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	5
	9
	7

	CSI request
	
	[bookmark: OLE_LINK59]1 in slots i, where mod(i, 5) = 0, otherwise it is equal to 0
	1 in slots i, where mod(i, 10) = 0, otherwise it is equal to 0
	[bookmark: OLE_LINK58][bookmark: OLE_LINK62][bookmark: OLE_LINK63]1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	[bookmark: _Hlk80281625]Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	Not configured
	Not configured
	Not configured

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay
	ms
	6
	5.5
	1.375

	Maximum number of HARQ transmission
	
	1 or 4
RV: 0-2-3-1
	1 or 4
RV: 0-2-3-1
	1 or 4
RV: 0-2-3-1

	Test metric
	
	T% of max throughput at target SNR.

	Note 1:	Other common test parameters are defined in Section 6.1.2 of 38.101-4 for Tests 1 and 2 and Section 8.1.2 of 38.101-4 for Test 3.
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition, CSI-RS for tracking and CSI-RS for beam refinement (for Test 3 only).


2.2 Results
FR1 FDD
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Table 2: Simulation results for FDD 2x2
	SNR (dB)
	HARQ Re-Tx Disable
	HARQ Re-Tx Enable
	Med CQI
	Med RI

	
	TP (Mbps)
	BLER
	TP (Mbps)
	BLER
	
	

	0
	    3.4584
	 0.1141
	    3.7345
	 0.0951
	3
	1

	2
	    4.9798
	 0.1433
	    5.3748
	 0.1153
	4
	1

	4
	    6.6492
	 0.1473
	    7.1358
	 0.1134
	5
	1

	6
	    8.3048
	 0.1471
	    8.8861
	 0.1129
	6
	1

	8
	   10.0144
	 0.1410
	   10.6577
	 0.1091
	7
	1

	10
	   11.9869
	 0.1194
	   12.6044
	 0.0925
	8
	1

	12
	   14.0544
	 0.0918
	   14.5800
	 0.0716
	9
	1

	14
	   15.9911
	 0.0710
	   16.4425
	 0.0565
	9
	1

	16
	   18.1713
	 0.0583
	   18.6006
	 0.0475
	6
	2

	18
	   20.8187
	 0.0567
	   21.3456
	 0.0449
	6
	2

	20
	   23.8776
	 0.0638
	   24.6012
	 0.0494
	8
	2



Table 3: Simulation results for FDD 2x4
	SNR (dB)
	HARQ Re-Tx Disable
	HARQ Re-Tx Enable
	Med CQI
	Med RI

	
	TP (Mbps)
	BLER
	TP (Mbps)
	BLER
	
	

	0
	    5.9966
	 0.1102
	    6.2782
	 0.0900
	5
	1

	2
	    7.8916
	 0.0737
	    8.1042
	 0.0615
	6
	1

	4
	    9.3270
	 0.0629
	    9.5613
	 0.0520
	7
	1

	6
	   10.6654
	 0.0416
	   10.8491
	 0.0342
	8
	1

	8
	   13.0983
	 0.0154
	   13.1745
	 0.0130
	4
	2

	10
	   16.8278
	 0.0060
	   16.8598
	 0.0051
	6
	2

	12
	   21.3420
	 0.0028
	   21.3606
	 0.0025
	7
	2

	14
	   25.9410
	 0.0027
	   25.9616
	 0.0025
	8
	2

	16
	   30.7556
	 0.0049
	   30.8002
	 0.0043
	9
	2

	18
	   35.5591
	 0.0075
	   35.6467
	 0.0062
	10
	2

	20
	   40.2178
	 0.0122
	   40.3616
	 0.0102
	11
	2



FR1 TDD
[image: Chart, line chart

Description automatically generated]

[image: Chart, line chart

Description automatically generated]
Table 4: Simulation results for TDD 2x2
	SNR (dB)
	HARQ Re-Tx Disable
	HARQ Re-Tx Enable
	Med CQI
	Med RI

	
	TP (Mbps)
	BLER
	TP (Mbps)
	BLER
	
	

	0
	   10.6166
	 0.1754
	   12.0769
	 0.1374
	3
	1

	2
	   15.1097
	 0.2192
	   17.1659
	 0.1685
	4
	1

	4
	   20.0837
	 0.2142
	   22.4278
	 0.1661
	5
	1

	6
	   25.0118
	 0.2104
	   27.8565
	 0.1620
	6
	1

	8
	   30.7390
	 0.1930
	   33.7259
	 0.1477
	7
	1

	10
	   37.4769
	 0.1515
	   40.0476
	 0.1176
	8
	1

	12
	   43.9575
	 0.1132
	   46.0580
	 0.0894
	9
	1

	14
	   49.6854
	 0.0795
	   51.3239
	 0.0639
	9
	1

	16
	   56.6962
	 0.0503
	   57.8957
	 0.0409
	5
	2

	18
	   65.7806
	 0.0357
	   66.7990
	 0.0288
	6
	2

	20
	   76.7557
	 0.0378
	   78.0558
	 0.0304
	7
	2



Table 5: Simulation results for TDD 2x4
	SNR (dB)
	HARQ Re-Tx Disable
	HARQ Re-Tx Enable
	Med CQI
	Med RI

	
	TP (Mbps)
	BLER
	TP (Mbps)
	BLER
	
	

	0
	   16.5953
	 0.3262
	   20.0177
	 0.2625
	5
	1

	2
	   20.8843
	 0.3028
	   24.9804
	 0.2419
	6
	1

	4
	   25.2294
	 0.2713
	   29.6311
	 0.2121
	7
	1

	6
	   33.7962
	 0.1329
	   36.2154
	 0.1004
	8
	1

	8
	   44.6898
	 0.0401
	   45.4230
	 0.0306
	4
	2

	10
	   59.1705
	 0.0077
	   59.3256
	 0.0064
	6
	2

	12
	   74.2736
	 0.0041
	   74.3607
	 0.0036
	7
	2

	14
	   88.9403
	 0.0046
	   89.0488
	 0.0042
	8
	2

	16
	  103.0602
	 0.0069
	  103.2391
	0.0063
	9
	2

	18
	  116.3063
	 0.0256
	  117.1301
	 0.0228
	10
	2

	20
	  130.0289
	 0.0390
	  131.7085
	 0.0307
	11
	2







FR2 TDD
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Table 6: Simulation results for FR2 TDD 2x2
	SNR (dB)
	HARQ Re-Tx Disable
	HARQ Re-Tx Enable
	Med CQI
	Med RI

	
	TP (Mbps)
	BLER
	TP (Mbps)
	BLER
	
	

	0
	   22.0257
	0.0463
	   22.3884
	 0.0418
	5
	1

	2
	   30.0619
	0.0453
	   30.4744
	 0.0405
	6
	1

	4
	   39.6895
	0.0579
	   40.4675
	 0.0515
	8
	1

	6
	   50.2427
	0.0718
	   51.2822
	 0.0622
	9
	1

	8
	   60.8486
	0.0668
	   61.9450
	 0.0579
	10
	1

	10
	   72.0467
	0.0491
	   72.9787
	 0.0425
	11
	1

	12
	   81.0306
	0.0153
	   81.3024
	 0.0139
	11
	1

	14
	   91.5887
	0.0045
	   91.6735
	 0.0043
	8
	2

	16
	  107.3120
	0.0016
	  107.3310
	 0.0015
	9
	2



3. Conclusion

In this paper, we provide simulation results for alignment for defining physical layer throughput requirements. 
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