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1. Introduction
In the last RAN4 meeting, the remaining issue for the test setup for BS demodulation requirement with UL 4-layer transmission was under discussion. The simulation assumption was agreed with capturing into the WF [1] as  
	· PUSCH requirement 
· Bandwidth and SCS
· For 15KHz
· Introduce requirement for 5MHz and 50MHz, FFS on 20MHz
· For 30KHz: 
· Introduce requirement for 10MHz and 100MHz, FFS on 40MHz
· MCS (table1)
· For TDLB100-400: MCS2
· For TDLA30-10: MCS 17
· For TDLC300-100: MCS12
· Antenna configuration 
· Define requirements for both 4Rx and 8Rx
· Whether to define same requirement for PUSCH mapping type A and B
· Define separate requirements for PUSCH mapping type A and mapping type B
· Precoding for vehicular cases 
· Only consider TPMI index 0 for all 4Tx PUSCH demodulation requirement
· Applicability rule 
· Option 1
· Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the 4 connectors and the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
· Option 2
· Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration. 
· Testing limit
· No OTA 4Tx demodulation requirements will be defined  
· Specification structure
· For the cases of bandwidth 50MHz, adding a new table to capture the requirement 
· For the cases of agreed bandwidths other than 50MHz, adding 4Tx requirement to the same table as 1Tx/2Tx requirements



In this contribution, the view on remaining issue is provided. Meanwhile, the simulation results are provided for alignment and requirement derivation. 
2	Discussion and Simulation results 
Applicability rule 
In Rel-15, different antenna configurations with 2Rx/4Rx/8Rx are considered for requirement definition.  To reduce the test effort, RAN4 has introduced the test applicability rule for different antenna configuration as following
	·  PUSCH requirement Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.



For UL 4Tx with 4-layer transmission, the requirement is only applied for the support connectors large than 4 connectors.  Both 4Rx and 8Rx are considered for requirement definition with UL 4Tx transmission. In the last meeting, the applicability rule was under discussion with two options.  For Option 1, if BS declares to support 8Rx, then, both requirement of 4Rx and 8Rx should be test. For Option 2, if BS declares to support 8Rx, the test should be conducted for 8Rx, otherwise, only 4Rx will be tested. To reduce the test effort for 4Rx and 8Rx, we prefer to consider option 2 for test applicability of UL 4-layer transmission.
Proposal 1:  Apply the test applicability rule for UL-4-layer transmission with 4Rx and 8Rx as
· Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration.

Channel BW
Regarding the channel bandwidth, excepting for the minimum channel bandwidth and maximum channel bandwidth are considered, additional channel bandwidth is considered, such as 15KHz with 20MHz, and 30KHz with 40MHz. 
Based on our initial results, the performance of 5MHz and 20MHz is very close, there is some gap compared with 50MHz. Based on existing test applicability rule defined in Rel-15, either 20MHz or 50MHz CBW can be tested, if BS declares to support it.  From test aspects, only one supported CBW will be tested. Therefore, there is no need to add additional requirement with 20MHz and 40MHz.  

Proposal 2: Choose the minimum and maximum CBW of each SCS for UL-4-layer transmission performance requirement definition. 
3	Simulation results
In this section, the simulation results are provided based on agreed simulation assumption as following table
Table 3-1：  Simulation assumption for 4Tx
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3dB

	
	DM-RS port
	{0, 1, 2, 3}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A and B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 4Tx four-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.



Table 3-2：  Ideal and impairment simulation results  for 4Tx with TDLA30-10 channel (To be updated)
	Case
	Antenna configuration
	SCS
	BW
	Mapping
type
	Channel
	Number of DMRS
	MCS
	SNR@70%TP
ideal
	SNR@70%TP
Impairment

	1
	4T4R
	15KHz
	5
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	2
	4T4R
	15KHz
	20
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	3
	4T4R
	15KHz
	50
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	4
	4T8R
	15KHz
	5
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	5
	4T8R
	15KHz
	20
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	6
	4T8R
	15KHz
	50
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	7
	4T4R
	15KHz
	5
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	8
	4T4R
	15KHz
	20
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	9
	4T4R
	15KHz
	50
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	10
	4T8R
	15KHz
	5
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	11
	4T8R
	15KHz
	20
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	12
	4T8R
	15KHz
	50
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	


Table 3-3：  Ideal and impairment simulation results  for 4Tx with TDLA30-10 channel (To be updated)
	Case
	Antenna configuration
	SCS
	BW
	Mapping
type
	Channel
	Number of DMRS
	MCS
	SNR@70%TP
ideal
	SNR@70%TP
Impairment

	1
	4T4R
	30KHz
	10
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	17.8
	19.8

	2
	4T4R
	30KHz
	40
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	18.6
	20.6

	3
	4T4R
	30KHz
	100
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	19.6
	21.6

	4
	4T8R
	30KHz
	10
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	10.3
	12.3

	5
	4T8R
	30KHz
	40
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	10.6
	12.6

	6
	4T8R
	30KHz
	100
	Type A
	TDLA30-10
	1+1(2,11)
	MCS 17
	10.7
	12.7

	7
	4T4R
	30KHz
	10
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	8
	4T4R
	30KHz
	40
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	9
	4T4R
	30KHz
	100
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	10
	4T8R
	30KHz
	10
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	11
	4T8R
	30KHz
	40
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	

	12
	4T8R
	30KHz
	100
	Type B
	TDLA30-10
	1+1(2,11)
	MCS 17
	
	



Table 3-4：  Ideal and impairment simulation results  for 4Tx with TDLB100-400 channel (To be updated)
	Case
	Antenna configuration
	SCS
	BW
	Mapping
type
	Channel
	Number of DMRS
	MCS
	SNR@70%TP
ideal
	SNR@70%TP
Impairment

	1
	4T4R
	15KHz
	5
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	2
	4T4R
	15KHz
	20
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	3
	4T4R
	15KHz
	50
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	4
	4T8R
	15KHz
	5
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	5
	4T8R
	15KHz
	20
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	6
	4T8R
	15KHz
	50
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	7
	4T4R
	15KHz
	5
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	8
	4T4R
	15KHz
	20
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	9
	4T4R
	15KHz
	50
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	10
	4T8R
	15KHz
	5
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	11
	4T8R
	15KHz
	20
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	12
	4T8R
	15KHz
	50
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	



Table 3-5：  Ideal and impairment simulation results  for 4Tx with TDLB100-400 channel (To be updated)
	Case
	Antenna configuration
	SCS
	BW
	Mapping
type
	Channel
	Number of DMRS
	MCS
	SNR@70%TP
ideal
	SNR@70%TP
Impairment

	1
	4T4R
	30KHz
	10
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	0.1
	2.1

	2
	4T4R
	30KHz
	 40
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	0.6
	2.6

	3
	4T4R
	30KHz
	100
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	0.7
	2.7

	4
	4T8R
	30KHz
	10
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	-2.8
	-0.8

	5
	4T8R
	30KHz
	 40
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	-2.2
	-0.2

	6
	4T8R
	30KHz
	100
	Type A
	TDLB100-400
	1+1(2,11)
	MCS 2
	-2.0
	0.0

	7
	4T4R
	30KHz
	10
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	8
	4T4R
	30KHz
	 40
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	9
	4T4R
	30KHz
	100
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	10
	4T8R
	30KHz
	10
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	11
	4T8R
	30KHz
	 40
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	

	12
	4T8R
	30KHz
	100
	Type B
	TDLB100-400
	1+1(2,11)
	MCS 2
	
	



Table 3-6：  Ideal and impairment simulation results  for 4Tx with TDLC300-100 channel (To be updated)
	Case
	Antenna configuration
	SCS
	BW
	Mapping
type
	Channel
	Number of DMRS
	MCS
	SNR@70%TP
ideal
	SNR@70%TP
Impairment

	1
	4T4R
	15KHz
	5
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	2
	4T4R
	15KHz
	20
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	3
	4T4R
	15KHz
	50
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	4
	4T8R
	15KHz
	5
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	5
	4T8R
	15KHz
	20
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	6
	4T8R
	15KHz
	50
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	7
	4T4R
	15KHz
	5
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	8
	4T4R
	15KHz
	20
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	9
	4T4R
	15KHz
	50
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	10
	4T8R
	15KHz
	5
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	11
	4T8R
	15KHz
	20
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	12
	4T8R
	15KHz
	50
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	




Table 3-7：  Ideal and impairment simulation results  for 4Tx with TDLC300-100 channel (To be updated)
	Case
	Antenna configuration
	SCS
	BW
	Mapping
type
	Channel
	Number of DMRS
	MCS
	SNR@70%TP
ideal
	SNR@70%TP
Impairment

	1
	4T4R
	30KHz
	10
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	12.9
	14.9

	2
	4T4R
	30KHz
	40
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	13.1
	15.1

	3
	4T4R
	30KHz
	100
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	13.6
	15.6

	4
	4T8R
	30KHz
	10
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	6.4
	8.4

	5
	4T8R
	30KHz
	40
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	6.6
	8.6

	6
	4T8R
	30KHz
	100
	Type A
	TDLC300-100
	1+1(2,11)
	MCS 12
	6.7
	8.7

	7
	4T4R
	30KHz
	10
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	8
	4T4R
	30KHz
	40
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	9
	4T4R
	30KHz
	100
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	10
	4T8R
	30KHz
	10
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	11
	4T8R
	30KHz
	40
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	

	12
	4T8R
	30KHz
	100
	Type B
	TDLC300-100
	1+1(2,11)
	MCS 12
	
	



4	Conclusion
In this contribution, the view on remaining issues of test setup for UL 4Tx PUSCH performance requirement was provided.  Meanwhile, the initial results with ideal and impairment results are provided for alignment and requirement derivation
Proposal 1:  Apply the test applicability rule for UL-4-layer transmission with 4Rx and 8Rx as
· [bookmark: _Hlk135045282]Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration.

Proposal 2: Choose the minimum and maximum CBW of each SCS for UL-4-layer transmission performance requirement definition. 
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