.3GPP TSG-RAN WG4 Meeting #xxx	R4-23xxxxx
Online, April 17 – April 26, 2023
Title: 	WF for 8Rx UE performance requirements
Agenda Item:	5.5.4.1
Source: 	Huawei, HiSilicon
Document for:	Approval
1 General 

Issue 1-1: Whether to consider CA requirements
· Start the discussion on CA scenario for 8Rx after RF session clearly agrees to define any CA band combinations for 8Rx.

Issue 1-2 whether to define PDCCH requirements
· Don't define PDCCH requirements

Issue 1-3: Whether to define PDSCH requirements with CSI-RS overlapped with PDSCH
· Don’t define PDSCH requirements with CSI-RS overlapped with PDSCH

Issue 1-4: Applicability rules for PDSCH
· Option 1:
	Cases
	2Rx test in section 5.2.2 in TS 38.101-4
	4Rx test in section 5.2.3 in TS 38.101-4
	8RX test
	Tests skipped

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.
· Enhanced Receiver Type 1 test: Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7
· MMSE-IRC with inter cell interference: All cases in section 5.2.3.1.15 and  5.2.3.2.16
· MMSE-IRC with intra cell inter user interference: All cases in section 5.2.3.1.16 and  5.2.3.2.17
· CRS-IM with scenario 1: All cases in section 5.2.3.1.17 and  5.2.3.2.18
· CRS-IM with scenario 2: All cases in section 5.2.3.1.18 and  5.2.3.2.19



Use PDSCH test applicability rules as follows:
	· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, single carrier test cases specified in 5.2.3.1 and 5.2.3.2  with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test) and Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test) are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 

· Case3: For 8RX capable UEs support only 2Rx bands, single carrier test cases specified in 5.2.2.1 and 5.2.2.2 with 2Rx except for Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 (Basic Rank 2 test) are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, single carrier tests specified in 5.2.3.1 and 5.2.3.2 with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test), Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test), Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7(Enhanced Receiver Type 1 test), cases in section 5.2.3.1.15 and  5.2.3.2.16 (MMSE-IRC with inter cell interference), cases in section 5.2.3.1.16 and  5.2.3.2.17(MMSE-IRC with intra cell inter user interference), cases in section 5.2.3.1.17 and  5.2.3.2.18(CRS-IM with scenario 1), cases in section 5.2.3.1.18 and  5.2.3.2.19 (CRS-IM with scenario 2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.



Issue 1-5: Applicability rules for PDCCH
· Option 1: 
	Cases
	2Rx test in section 5.3.2 in TS 38.101-4
	4Rx test in section 5.3.3 in TS 38.101-4

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√



	Use PDCCH test applicability rules as follows:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.1 and 5.3.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 and 5.3.3.2 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 



Issue 1-6: Applicability rules for CSI test
· [bookmark: _GoBack]Option1: 8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests.

2 PDSCH requirements

Issue 2-1: Maximum number of OFDM symbols (maxLength) for DL
· Single-symbol for Rank not larger than 4, double-symbol for Rank larger than 4.

Issue 2-2: Coodebook for PDCCH for PDSCH tests with 4Tx and 8Tx
· Keep same number of Tx for PDSCH and PDCCH during PDSCH test. Set “codebookMode” to 1 

Issue 2-3: Propagation conditions for Rank 2 test
· Option 1: TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium B
· Option 2: Only TDLC300-100 ULA Medium B

Issue 2-4: MCS and antenna correlation for Rank 2 test
· Proposals for TDLC300-100 ULA Medium B
· Option 1: MCS 2, 7 (Table 2)
· Option 2: MCS 19 (Table 1) 

· Proposals for TDLA30-10 ULA Medium B (if agreed)
· Option 1: MCS 13, 26 (Table 2)
· Option 2: MCS 19 (Table 1)

Issue 2-5: MCS for Rank 4 test
· Option 1: MCS 13 and MCS26 (Table 1)
· Option 2: Only MCS17 (Table 1)

Issue 2-6: N1 and N2 configuration for 8Tx case
· Use (N1,N2) = (4,1), (O1, O2) = (4,1)

Issue 2-7: Single MCS configuration for Rank 8 test
· Option 1:MCS13
· Option 2: MCS17

Issue 2-8: Additional test for two MCS configuration for Rank 8 test
· Don’t introduce rank8 test with two different MCS
3 SDR requirements
Issue 3-1: PDCCH configuration 
· Use 2Tx to transmit PDCCH

Issue 3-2: SDR test cases for 6 MIMO layers for 256QAM 
· Do not introduce 6 layers SDR requirements for 8Rx UE 

Issue 3-3: Maximum MCS and MIMO layers for 64QAM 
· 2 and 4 MIMO layers resus the existing MCS value defined in Table 5.5A-5 of TS 38.101-4
· 8 layers: MCS26 (Table 1)

Issue 3-4: Maximum MCS and MIMO layers for 256QAM 
· 2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4 
· Candidate options for maximum achievable MCS for 8 layers
· Option 1: MCS22
· Option 2: MCS24 

Issue 3-5: Maximum MCS and MIMO layers for 1024QAM 
· Introduce SDR requirements for 1024QAM at least for 2 MIMO layers
· Candidate options 
· Option 1: Only 2 layers: 
· Option 1a: MCS23
· Option 1b: MCS24
· Option 2: Both 2 and 4 layers:
· Option 2a: MCS23
· Option 2b: MCS24 

Issue 3-6: MCS look-up Table
· Option 1: 
· 64QAM and 256QAM MCS indexes for 8 MIMO layers
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	25

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



· 1024QAN MCS indexes for 8 MIMO layers
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	2
	10
	1
	24

	
	2
	10
	0.8
	22

	
	2
	10
	0.75
	20

	
	2
	10
	0.4
	10

	
	4
	10
	1
	23

	
	4
	10
	0.8
	21

	
	4
	10
	0.75
	19

	
	4
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



· Option 2: Use following MCS look-up Table 
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:   MCS index for maximum modulation format 8 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214




	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	224

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	


8RX
	
4


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



4 CSI requirements

Issue 4-1: Report quantity configuration
· Use the legacy configuration, report quantity 'cri-RI-PMI-CQI '
· Use two-one-TypeI-SinglePanel-Restriction = 00000001
· Following options for i2 will be discussed for next RAN4 meeting:
· Option 1: TE sets random i2 (1 out of 2 possibilities) during the test
· Option 2: TE uses fixed value i2 = 0 or 1 during the test
· Option 3: Leave TE implementation to use random i2 or fixed i2 = 0 or 1

Issue 4-2: The highest modulation order for 8Rx CQI test
· Up to 64QAM

Issue 4-3: Tx EVM assumption for derivation of SNR values for CQI test
· No need to discuss if simulation results are well aligned 

Issue 4-4: SNR points
· Option 1: [4,5] dB and [10,11] dB
· Option 2: [7,8] dB for 64QAM, [1,2] dB for 16QAM
· Other options are not precluded 

Issue 4-5: Whether to define PMI and RI requirements 
· No need to define PMI and RI requirements


5 CR split

	
	
	Companies

	Applicabaility rules for performance requirements for 8Rx
	PDSCH test applicability rules
	

	
	PDCCH test applicability rules
	Nokia

	PDSCH performance requirements
	PDSCH performance requirements 
	Samsung

	SDR requirements
	SDR tests
	Ericsson

	Applicabaility rules for CSI requirements for 8Rx
	Applicabaility rules
	Huawei

	
	CQI requirements 
	CTC

	Reference measurement channels
	FRC
	MediaTek

	Static propagation condition
	
	ZTE

	MIMO channel correlation matrices
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	Nokia



