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1 Introduction
Rel-18 MIMO evolution for downlink and uplink on simultaneous multi-panel UL transmission is now in maintenance phase, and the following agreements (not including agreed TPs) have been achieved in the last meeting [1]. The draft CR on TS 38.214 is provided in [2][3]. In this paper, we discuss the remaining issues and possible text proposals on simultaneous multi-panel UL transmission.
	Agreement
For single TRP operation, when single-DCI STxMP SDM or SFN is configured and two SRS resource sets for CB/NCB are configured:
· If one Type-1 CG PUSCH RRC configuration contains only one SRI field and/or one TPMI field, the PUSCH transmission of this CG PUSCH is associated with the first SRS resource set if the first indicated TCI state is applied, and the PUSCH transmission of this CG PUSCH is associated with the second SRS resource set if the second indicated TCI state is applied.
Agreement
Per previous agreement, when multi-DCI based STxMP PUSCH+PUSCH is configured, the maximal configured number of PTRS ports per PUSCH is not more than 1.

Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured:
· For Type 1 CG PUSCH, the UE expects srs-ResourceSetId in rrc-ConfiguredUplinkGrant to indicate either the first or the second SRS resource set with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList.
· For Type 1 CG PUSCH, simultaneous transmission of two PUSCHs is conditioned on the two PUSCHs being associated with different coresetPoolIndex values.


2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
2.1 Discussion and TP on PUSCH port indexing for NCB based STxMP
According to current spec, for NCB, the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as pi = 1000 + i. When STxMP is applied, and two SRS resource sets (for example, each with 2 of 1-port SRS resources for 2-port panel) are configured, the port number determination needs some update, since it may be impacted by the order of SRS source index across two SRS resource sets. For example, if SRS resources 0 and 1 are associated with SRS resource set 1, and SRS resources 2 and 3 are associated with SRS resource set 2, it is possible that 4-layer PUSCH (SDM scheme) is transmitted via port 1000, 1001, 1002, 1003, which is not aligned with current spec. 
To support the NCB STxMP PUSCH port determination, we can consider that PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) as SRS port(s) in the SRS resource indicated, where SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, where NSRS,1 is the number of resources in the first SRS resource set.
Observation 1: The number of NCB based STxMP SDM PUSCH ports may be larger the number of SRS resources/ports in one SRS resource set.
Proposal 1: For NCB STxMP SDM, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) as SRS port(s) in the SRS resource indicated, where SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of resources in the first SRS resource set.
		Reason for change:
	PUSCH port(s) associated with the first/second SRS resource set is with the same indexing and cannot support STxMP SDM.

	
	

	Summary of change:
	SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, where NSRS,1 is the number of resources in the first SRS resource set.

	
	

	Consequences if not approved:
	The number of layers of NCB based STxMP SDM PUSCH may be larger than the number of PUSCH ports.


Proposed TP on TS 38.214 V18.0.0 Section 6.1.2

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . If two SRS resource sets for NCB and multipanelScheme for SDM are configured, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) as SRS port(s) in the SRS resource indicated, where SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of resources in the first SRS resource set.



2.2 Discussion and TP on PUSCH port indexing for CB based STxMP
According to current spec, for CB based PUSCH transmission, PUSCH ports are the same as the SRS ports in the SRS resource indicated by the DCI format 0_1or 0_2. However, for STxMP SDM transmission, two SRS resource sets are configured, and PUSCH transmission may use more of antenna ports than those in one SRS resource. For example, assuming two-port SRS resources are configured in both SRS resource sets for CB based STxMP SDM PUSCH, and a 2+2 layer combination is used for PUSCH transmission. PUSCH port(s) associated with the first SRS resource set is the same antenna port(s) as SRS port(s) in the first SRS resource indicated, for example, 1000 and 1001, but PUSCH port(s) associated with the second SRS resource set should be antenna port(s) in the second SRS resource indicated with a port ID offset, i.e., 1002 and 1003.
Observation 2: The number of CB based STxMP SDM PUSCH ports may be larger the number of SRS ports in one SRS resource.
Proposal 2: Support an offset for the SRS port(s) in the SRS resource in the second SRS resource set, for example, adopting the following TP.
		Reason for change:
	PUSCH port(s) associated with the first/second SRS resource set is with the same indexing and cannot support STxMP SDM.

	
	

	Summary of change:
	PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) in SRS resource in the second SRS resource set, where (j+1)-th port is indexed as Pj = 1000 + NSRS,1 + j, where NSRS,1 is the number of ports in SRS resource in the first SRS resource set.

	
	

	Consequences if not approved:
	The number of layers of CB based STxMP SDM PUSCH may be larger than the number of PUSCH ports.


Proposed TP on TS 38.214 V18.0.0 Section 6.1.1
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3. If two SRS resource sets for CB and multipanelScheme for SDM are configured, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) in SRS resource in the second SRS resource set, where (j+1)-th port is indexed as Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of ports in SRS resource in the first SRS resource set.



3 Conclusion
In this contribution, we provided our views on UL precoding indication for multi-panel transmission, and we have the following observations and proposals:
Observation 1: The number of NCB based STxMP SDM PUSCH ports may be larger the number of SRS resources/ports in one SRS resource set.
Proposal 1: For NCB STxMP SDM, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) as SRS port(s) in the SRS resource indicated, where SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of resources in the first SRS resource set.
		Reason for change:
	PUSCH port(s) associated with the first/second SRS resource set is with the same indexing and cannot support STxMP SDM.

	
	

	Summary of change:
	SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, where NSRS,1 is the number of resources in the first SRS resource set.

	
	

	Consequences if not approved:
	The number of layers of NCB based STxMP SDM PUSCH may be larger than the number of PUSCH ports.


Proposed TP on TS 38.214 V18.0.0 Section 6.1.2

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . If two SRS resource sets for NCB and multipanelScheme for SDM are configured, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) as SRS port(s) in the SRS resource indicated, where SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of resources in the first SRS resource set.


[bookmark: _GoBack]Observation 2: The number of CB based STxMP SDM PUSCH ports may be larger the number of SRS ports in one SRS resource.
Proposal 2: Support an offset for the SRS port(s) in the SRS resource in the second SRS resource set, for example, adopting the following TP.
		Reason for change:
	PUSCH port(s) associated with the first/second SRS resource set is with the same indexing and cannot support STxMP SDM.

	
	

	Summary of change:
	PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) in SRS resource in the second SRS resource set, where (j+1)-th port is indexed as Pj = 1000 + NSRS,1 + j, where NSRS,1 is the number of ports in SRS resource in the first SRS resource set.

	
	

	Consequences if not approved:
	The number of layers of NCB based STxMP SDM PUSCH may be larger than the number of PUSCH ports.


Proposed TP on TS 38.214 V18.0.0 Section 6.1.1
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3. If two SRS resource sets for CB and multipanelScheme for SDM are configured, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) in SRS resource in the second SRS resource set, where (j+1)-th port is indexed as Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of ports in SRS resource in the first SRS resource set.
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