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1. Introduction
[bookmark: _Hlk528680199]In previous meeting, some agreements were achieved for the scope of Rel-18 MIMO evolution demodulation requirements [1]. 
Issue 1-2-1: clarify if BS demodulation requirements are needed for unified TCI framework extension
Agreement: 
· No BS demodulation requirements introduced for unified TCI framework extension
Issue 1-2-2: clarify if BS demodulation requirements are needed for two TAs enhancement
Agreement: 
· No BS demodulation requirements introduced for two TAs enhancement
Issue 1-2-3: clarify if BS demodulation requirements are needed for increased number of orthogonal DMRS ports
Agreement: 
· Introduce PUSCH demodulation requirements for Rel-18 enhanced DMRS ports. Select limited case(s) from legacy PUSCH cases to reuse the test configurations, but change the DRMS port configuration to configure the new defined DMRS ports for no more than 2 DMRS ports with introducing test applicability rule.
· Applicability rule to be defined that BS can skip the legacy case if BS has passed the case with the same configuration but using new DMRS ports
· Companies are encouraged to propose the test case(s) to be reused. 
Issue 1-2-4: clarify if BS demodulation requirements are needed for Uplink 8Tx transmission in Rel-18
Agreement: 
· Postpone the discussion on BS performance requirement introduction for Uplink 8Tx transmission to future release
Issue 1-2-5: clarify if BS demodulation requirements are needed for FR2 STxMP
Agreement: 
· FFS on introducing BS demodulation requirements for FR2 STxMP
· Companies are encouraged to provide the view about testability of FR2 STxMP
In this contribution, open issues on PUSCH are further analyzed.   

2. Discussion
2.1 	Increase DM-RS ports
In RAN4#108bis meeting, all companies agree to introduce new demodulation requirements for increased DM-RS ports and applicability rule for skipping legacy DM-RS ports tests could be considered. According to our simulation results on PDSCH [2] and other companies’ results with normal PUSCH requirement configurations, no performance difference is observed between legacy DM-RS ports and enhanced DM-RS ports for 1Tx and 2Tx. In that case, same requirements could be applied for enhanced DM-RS ports configurations and the tests for legacy DM-RS ports could be skipped if enhanced DM-RS ports tests pass the requirement. 
[bookmark: _Toc149940242]No performance difference is observed between legacy DM-RS ports configuration and increased DM-RS port configuration.
Since same normal PUSCH requirements could be applied for both legacy DM-RS ports and enhanced DM-RS ports, only configuration table could be modified to add new DM-RS ports value to avoid much effort on specification modification, see Table 2-1. Tester could only test enhanced DM-RS ports if BS declare to support it. As for the potential 4Tx demodulation requirements with enhanced DM-RS ports, some companies mentioned that the performance would be different from legacy DM-RS ports. If it is true, new requirements might be introduced, and a note could be added at the beginning of requirement tables to indicate which table will be applied for enhanced 4 layers DM-RS ports. 
Another issue is about the applicability rule. A new applicability rule should be introduced for enhanced DM-RS port configuration that a BS could skip legacy DM-RS port requirements if it have passed enhanced DM-RS port requirements.  It could be added to the same section as applicability rule for normal PUSCH requirements. Following is an example: 
8.1.2.1.9	Applicability of PUSCH repetition type A requirements
Unless otherwise stated, PUSCH repetition type A requirements shall apply only for a BS declaring support of low spectral efficiency MCS index table 3 and PUSCH repetition type A (see D.121 and D.122 in table 4.6-1).
8.1.2.1.10	Applicability of PUSCH DM-RS port configuration
Unless otherwise stated, PUSCH requirements with increased 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 the tests with increased DM-RS port number can also consider the tests with legacy DM-RS port configuration passed.

The corresponding declaration could be like following: 
	D.xxx
	PUSCH enhanced DM-RS port
	Declaration of support PUSCH enhanced DM-RS port configuration enhanced-dmrs-Type_r18.  




Table: 2-1 Test parameters for testing PUSCH
	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
	{0}, {0, 1}, {0, 1, 2, 3}
enhanced-dmrs-Type_r18: {8}, {8, 9}

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

	Time domain
	PUSCH mapping type
	A, 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

	Code block group based PUSCH transmission
	Disabled

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



[bookmark: _Toc149940245]Proposal 1 	Only consider normal PUSCH requirements with CP-OFDM for increased DM-RS ports demodulation requirements. 
[bookmark: _Toc149940246]Proposal 2	Add enhanced DM-RS port configuration in parameters table and apply same requirements value for both legacy DM-RS ports and enhanced DM-RS ports for 1Tx and 2Tx configurations.
[bookmark: _Toc149940247]Proposal 3	Introduce new BS declaration for increased DM-RS port configuration.
	D.xxx
	PUSCH enhanced DM-RS port
	Declaration of support PUSCH enhanced DM-RS port configuration enhanced-dmrs-Type_r18.  



[bookmark: _Toc149940248]Proposal 4	Introduce new applicability rule for increased DM-RS port configuration to the section for normal PUSCH. Following text could be considered for further discussion.
[bookmark: _Toc149940249]	Unless otherwise stated, PUSCH requirements with increased 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 the tests with increased DM-RS port number can also consider the tests with legacy DM-RS port configuration passed.

2.2	FR2 STxMP
In previous meeting, some companies mentioned that the SDW STxMP would lead to different receiver behavior. One CW was split to different layers and transmitted simultaneously from different UE panels. The receiver needs to combine LLR information from different TRPs and feed it to decoder to get whole decoded CW. It is true that the processing would be different from legacy receiver, but there are several issues need clarification if we want to test this feature. 
The first issue is how to define TRP in conformance test? There is no clear definition for TRP in RAN4 scope. In RAN1 scope, TRP is related to TCI. In STxMP feature, two receiving TRPs could be interpreted to different test setup. 
· Two analog beams with two TCI from same BS. It would be quite difficult for test setup to have good enough separate path in the lab. 
· Two analog beams with two TCI from different BS. It would need very large lab to have enough far field and good enough sperate paths. 
On the other hand, new TE is needed to support multiple panels and the whole cost for this test would be very high. In FR2 HST discussion, multi-TRP transmission is not considered for UL conformance test due to similar tricky test issues above. High-cost test is not aligned with the principle of the 3GPP.  Thus, no test requirements could be considered for FR2 STxMP. 
[bookmark: _Toc149940243]The definition of TRP is not clear in RAN4 scope. 
[bookmark: _Toc149940244]The OTA test cost for STxMP with SDM would be very high no matter how to interpret TRP. 
[bookmark: _Toc149940250]Proposal 5 	Do not consider FR2 STxMP demodulation requirements in Rel-18.

3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	No performance difference is observed between legacy DM-RS ports configuration and increased DM-RS port configuration.
Observation 2	The definition of TRP is not clear in RAN4 scope.
Observation 3	The OTA test cost for STxMP with SDM would be very high no matter how to interpret TRP.

Based on the discussion in the previous sections we propose the following:
Proposal 1 	Only consider normal PUSCH requirements with CP-OFDM for increased DM-RS ports demodulation requirements.
Proposal 2	Add enhanced DM-RS port configuration in parameters table and apply same requirements value for both legacy DM-RS ports and enhanced DM-RS ports for 1Tx and 2Tx configurations.
Proposal 3	Introduce new BS declaration for increased DM-RS port configuration.
Proposal 4	Introduce new applicability rule for increased DM-RS port configuration to the section for normal PUSCH. Following text could be considered for further discussion.
Unless otherwise stated, PUSCH requirements with increased 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 the tests with increased DM-RS port number can also consider the tests with legacy DM-RS port configuration passed.
Proposal 5 	Do not consider FR2 STxMP demodulation requirements in Rel-18.
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