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1. Introduction
In the last RAN4 meeting, the test scope and test setup of BS demodulation performance part for FeMIMO was under discussion. The related agreement was captured in the WF [1] as following
	· Scope of BS demodulation performance requirements
· clarify the details of applicability rule for Rel-18 DMRS ports
·  Unless otherwise stated, PUSCH requirements with enhanced DM-RS port configuration shall apply only for a BS declaring support of enhanced DM-RS port type (see D.xxx in table 4.6-1)
· [a BS that passes tests with enhanced DM-RS port can consider corresponding legacy PUSCH tests as passed. Definition of “corresponding” needs to be further specified]. FFS on specific wording
· clarify if BS demodulation requirements are needed for FR2 STxMP
· Do not define FR2 STxMP demodulation requirements in Rel-18, postpone the discussion on BS performance introduction with UE FR2 STxMP to future release.
· Test setup and simulation assumptions for Rel-18 DMRS
· DMRS ports
· Rank 1 for 1Tx: {8}
· Rank 2 for 2Tx: {8, 9}
· CBW
· Option 1
· 15KHz SCS, 5MHz
· 30KHz SCS, 10MHz
· Option 2: maximum CBW
· Other options are not precluded
· MCS
· Option 1: MCS 16
· Option 2: MCS 21 (64QAM)
· Other options are not precluded



In this contribution, the view on remaining issue of test setup is provided. Meanwhile, the initial simulation results for Rel-18 DMRS port enhancement are provided for alignment purpose.
2	Discussion
In the last meeting, PUSCH requirement with DMRS port enhancement was agreed to introduce with test applicability 
rule 
2.1	Test applicability rule
As agreed in the previous meeting as following for Rel-18 enhanced DMRS port
	· Unless otherwise stated, PUSCH requirements with enhanced DM-RS port configuration shall apply only for a BS declaring support of enhanced DM-RS port type (see D.xxx in table 4.6-1)
· [a BS that passes tests with enhanced DM-RS port can consider corresponding legacy PUSCH tests as passed. Definition of “corresponding” needs to be further specification]. FFS on specific wording



In the previous meeting, it was agreed to introduce PUSCH demodulation requirements with selecting limited case(s) to configure the new defined DMRS ports for no more than 2 DMRS ports. Since only limited test cases will be defined, and no change the total number of test cases, only the test cases with same test parameters but configuring the legacy DM-RS port can be skipped if the BS passes tests with enhanced DM-RS port. 
Then, the following test applicability rule can be considered as “a BS that passes tests with enhanced DM-RS port can consider the tests with same test parameters but configuring legacy DM-RS port as passed”
Proposal 1:  The following test applicability rule can be considered 
· a BS that passes tests with enhanced DM-RS port (enhanced-dmrs-Type_r18) can consider the tests with same test parameters but configuring legacy DM-RS port as passed 

2.2	Test setup
In the last meeting, the initial test setup with DMRS enhancement was under discussion.
SCS&CBW
Regarding SCS &BW, both the minimum CBW and maximum CBW were considered for evaluation. From baseband processing perspective, there is no difference for channel estimation. Since the DMRS enhancement is mainly targeting for FR1, to reduce the test effort, we would like to specify limited CBW per SCS.  Considering RAN4 has introduced test applicability rule with different CBW, the minimum CBW per SCS, e.g., 15KHz SCS with 5MHz, and 30KHz SCS with 10MHz, can fulfill the test purpose and can guarantee the BS declaring support of enhanced DM-RS port type to be tested. 
MCS
Regarding MCS, since TDLC300-100 is agreed, MCS 16 can be considered for PUSCH requirement definition. As shown in our results, with high MCS level, such as MCS21, the maximum throughput cannot be achieved under 2T2R antenna configuration. Therefore, similar as Rel-15, MCS 16 can be reused.
In summary, the following test parameters can be considered for PUSCH requirement with DMRS enhancement.
Proposal 2:  The following simulation assumption can be considered for PUSCH requirement with DMRS enhancement
· SCS&CBW
· 15KHz SCS ,5MHz
· 30KHz SCS, 10MHz
· MCS:  MCS 16

3	Simulation Results
[bookmark: _Hlk146555501]In this section, the initial simulation results are provided based on agreed simulation assumption as following
Table 3-1: simulation assumption for PUSCH with Rel-18 DMRS port
	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
	-3 dB

	
	DM-RS port
	{8}, {8,9}

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

	
	DM-RS type 
	enhanced-dmrs-Type_r18

	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 2Tx two-layer spatial multiplexing transmission 
	0

	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 2:  initial simulation results for PUSCH with Rel-18 DMRS port with 1T2R, mapping type A
	Test Cases
	SCS&BW 
	RB
	MCS
	Channel 
	Mapping
Type 
	Length of symbol
	Numb of Tx and Rx
	Number of DMRS
	SNR @70% with Rel-18 DMRS ports

	1
	15KHz 5MHz
	25
	16
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	8.7

	2
	30KHz
10MHz
	24
	16
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	8.7

	3
	15KHz
20MHz
	106
	16
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	9.1

	4
	30KHz
100MHz
	273
	16
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	9.0

	5
	15KHz
5MHz
	25
	21
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	12.8

	6
	30KHz
10MHz
	24
	21
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	12.7

	7
	15KHz
20MHz
	106
	21
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	13.4

	8
	30KHz
100MHz
	273
	21
	TDLC300-100
	A
	14
	1Tx2Rx
	1+1
(2,11)
	13.6



Table 3:  initial simulation results for PUSCH with Rel-18 DMRS port with 2T2R, mapping type A
	Test Cases
	SCS&BW 
	RB
	MCS
	Channel 
	Mapping
Type 
	Length of symbol
	Numb of Tx and Rx
	Number of DMRS
	SNR @70% with Rel-18 DMRS ports

	1
	15KHz 5MHz
	25
	16
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	16.8

	2
	30KHz
10MHz
	24
	16
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	18.7

	3
	15KHz
20MHz
	106
	16
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	17.0

	4
	30KHz
100MHz
	273
	16
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	19.5

	5
	15KHz
5MHz
	25
	21
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	22.1

	6
	30KHz
10MHz
	24
	21
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	N/A

	7
	15KHz
20MHz
	106
	21
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	22.5

	8
	30KHz
100MHz
	273
	21
	TDLC300-100
	A
	14
	2Tx2Rx
	1+1
(2,11)
	N/A



Table 4:  initial simulation results for PUSCH with Rel-18 DMRS port with 1T2R, mapping type B
	Test Cases
	SCS&BW 
	RB
	MCS
	Channel 
	Mapping
Type 
	Length of symbol
	Numb of Tx and Rx
	Number of DMRS
	SNR @70% with Rel-18 DMRS ports

	1
	15KHz 5MHz
	25
	16
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	8.7

	2
	30KHz
10MHz
	24
	16
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	8.8

	3
	15KHz
20MHz
	106
	16
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	9.0

	4
	30KHz
100MHz
	273
	16
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	9.0

	5
	15KHz
5MHz
	25
	21
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	12.8

	6
	30KHz
10MHz
	24
	21
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	12.7

	7
	15KHz
20MHz
	106
	21
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	13.4

	8
	30KHz
100MHz
	273
	21
	TDLC300-100
	B
	14
	1Tx2Rx
	1+1
(2,11)
	13.6



Table 5:  initial simulation results for PUSCH with Rel-18 DMRS port with 2T2R, mapping type B
	Test Cases
	SCS&BW 
	RB
	MCS
	Channel 
	Mapping
Type 
	Length of symbol
	Numb of Tx and Rx
	Number of DMRS
	SNR @70% with Rel-18 DMRS ports

	1
	15KHz 5MHz
	25
	16
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	16.8

	2
	30KHz
10MHz
	24
	16
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	18.7

	3
	15KHz
20MHz
	106
	16
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	17.0

	4
	30KHz
100MHz
	273
	16
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	19.4

	5
	15KHz
5MHz
	25
	21
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	22.1

	6
	30KHz
10MHz
	24
	21
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	N/A

	7
	15KHz
20MHz
	106
	21
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	22.4

	8
	30KHz
100MHz
	273
	21
	TDLC300-100
	B
	14
	2Tx2Rx
	1+1
(2,11)
	N/A



Observation 1: The maximum throughput cannot be achieved with MCS 21 under 2T2R antenna condition
Observation 2:  Around 0.5dB performance degradation with large CBW condition compared with small CBW condition.
4	Conclusion
In this contribution, the view on the remaining issue of test setup for PUSCH requirements with DMRS enhancement was provided. Meanwhile, the initial results are provided for alignment purpose
Proposal 1:  The following test applicability rule can be considered 
· a BS that passes tests with enhanced DM-RS port (enhanced-dmrs-Type_r18) can consider the tests with same test parameters but configuring legacy DM-RS port as passed 

Proposal 2:  The following simulation assumption can be considered for PUSCH requirement with DMRS enhancement
· SCS&CBW
· 15KHz SCS ,5MHz
· 30KHz SCS, 10MHz
· MCS:  MCS 16

Observation 1: The maximum throughput cannot be achieved with MCS 21 under 2T2R antenna condition
Observation 2:  Around 0.5dB performance degradation with large CBW condition compared with small CBW condition.
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