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1. Introduction
[bookmark: _Hlk528680199]In previous RAN4#109 meeting, following agreements were achieved for eMIMO for UL demodulation requirements [1]. 
Issue 1-2-1: clarify the details of applicability rule for Rel-18 DMRS ports
Agreement: 
· 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). 
	D.xxx
	PUSCH enhanced DM-RS port
	Declaration of support PUSCH enhanced DM-RS port configuration enhanced-dmrs-Type_r18.  



· [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.

Issue 1-2-2: clarify if BS demodulation requirements are needed for FR2 STxMP
Agreement: 
· Do not define FR2 STxMP demodulation requirements in Rel-18, postpone the discussion on BS performance requirement introduction with UE FR2 STxMP to future release.
Issue 3-1-1: DMRS ports
Agreement: 
· Rank 1 for 1Tx: {8}
· Rank 2 for 2Tx: {8,9}

Issue 3-1-2: agreed parameters
Agreement:
	Parameter
	Value

	Transform precoding
	Disabled

	Waveform
	CP-OFDM

	Channel Model
	TDLC300-100

	Antenna configuration
	1Tx2Rx
2Tx2Rx

	SCS
	15 kHz SCS
30 kHz SCS

	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
	Both 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

	Code block group based PUSCH transmission
	Disabled

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



Issue 3-1-5: PUSCH demodulation cases need to be defined for Rel-18 DMRS
Agreement:
Cases for selected combination of CBW, SCS and PUSCH mapping type
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	Fraction of maximum throughput
	MCS
	Additional DM-RS position

	1
	2
	Normal
	TDLC300-100 Low
	70 %
	TBD
	pos1

	2
	2
	Normal
	TDLC300-100 Low
	70 %
	TBD
	pos1


   
In this contribution, open issues are furtherly discussed.

2. Discussion
[bookmark: _Toc155268727]Applicability rule for Rel-18 DMRS ports
One of the motivations of introducing new applicability rule is to avoid duplicated tests if enhanced DM-RS port configuration can pass the requirements. According to the simulation results [2], no big performance difference is observed between legacy and enhanced DM-RS port configurations. As most views during the last meeting, a new section would be needed to capture newly defined requirements for enhanced DM-RS port. It is hard to describe which legacy test cases could be skipped since no test case index is used for BS demodulation requirements. One possible approach is using table index for legacy requirement, see following example. 
For instance, if 15kHz SCS 5MHz CBW with MCS20 and mapping type A is introduced for enhanced DM-RS port, a statement could be added to the definition and applicability sub-section at the beginning of the requirement chapter. 
The table 8.2.1.5-z1, 8.2.1.5-z2, … capture legacy requirements, and section 8.2.X.5 capture all new introduced requirements for enhanced DM-RS ports. 
8.2.X.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions. 
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1. If test cases defined in 8.2.X.5 could pass requirements, the test cases defined in Table 8.2.1.5-z1, 8.2.1.5-z2, … with same configurations beside DM-RS type could be considered skipped. 

[bookmark: _Toc155268726]It is hard to indicate which test case with legacy DM-RS port could be skipped if the test with enhanced DM-RS port has passed the requirement. 
The other approach is not skipping legacy test cases because there are only very limited test cases introduced for enhanced DM-RS port (2 cases per SCS per mapping type). The specification will be clearer for testers but introduce more test effort. 
[bookmark: _Toc155268728] Proposal 1 	RAN4 discuss the applicability note for skipping legacy tests by referring legacy test case table. If no proper wording could be agreed, no skipping legacy tests for enhanced DM-RS port. 

Test setup
Issue 3-1-3: CBW
Way forward:
· Option 1:
· 15KHz SCS, 5MHz; 
· 30KHz SCS, 10MHz;
· Option 2: maximum CBW
· Other options are not precluded

Issue 3-1-4: MCS
Way forward:
· Option 1: MCS16
· Option 2: MCS21 (64QAM)
· Other options are not precluded

During the previous discussions for enhanced features in Rel-17 and Rel-18, it is general to define requirements at least for the minimum CBW per SCS. The benefit is easier adaptation for the current applicability rule for different channel bandwidth. Otherwise, there will be a risk that no requirement can be applied for a CBW which is not defined. The same approach can also be applied for enhanced DM-RS port feature because the purpose is just to check the functionality. The capability of supporting CBW can be checked by legacy tests. 
[bookmark: _Toc155268729]Proposal 2	Taking the 5MHz CBW with 15kHz SCS and 10MHz CBW with 30kHz SCS for enhanced DM-RS port PUSCH demodulation requirements.
For MCS options in WF, higher MCS could be better for the requirement since 64QAM is the most important modulation for the performance in legacy tests. Current BS demodulation specifications only has FRC tables for MCS20 and MCS17 for 64QAM. To avoid the complexity of introducing new FRC tables for 3 specifications, MCS20 is preferred rather than MCS21. Furthermore, if a proper applicability rule could be agreed to skip legacy test cases, same MCS as legacy requirements should be applied for new introduced requirements.  
[bookmark: _Toc155268730]Proposal 3 	Taking MCS20 (64QAM) for enhanced DM-RS port PUSCH demodulation requirements.


3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	It is hard to indicate which test case with legacy DM-RS port could be skipped if the test with enhanced DM-RS port has passed the requirement.

Based on the discussion in the previous sections we propose the following:
Applicability rule for Rel-18 DMRS ports
Proposal 1 	RAN4 discuss the applicability note for skipping legacy tests by referring legacy test case table. If no proper wording could be agreed, no skipping legacy tests for enhanced DM-RS port.
Proposal 2	Taking the 5MHz CBW with 15kHz SCS and 10MHz CBW with 30kHz SCS for enhanced DM-RS port PUSCH demodulation requirements.
Proposal 3 	Taking MCS21 (64QAM) for enhanced DM-RS port PUSCH demodulation requirements.
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