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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#114 meeting, the Rel-18 MIMO evolution for downlink and uplink [1] was discussed. The following was agreed [2] on the topic of UL precoding indication for multi-panel transmission:
	Agreement
When the single-DCI based PUSCH SDM/SFN is configured, the codepoint ‘11’ of the DCI field SRS resource set indicator is reserved.

Agreement
Regarding how to configure multi-DCI based STxMP PUSCH+PUSCH in RRC,
· Introduce a new RRC parameter to indicate the multi-DCI based STxMP PUSCH+PUSCH. The multi-DCI based STxMP PUSCH+PUSCH is configured when the new RRC parameter is configured, two different coresetPoolIndex values are configured and two SRS resource sets for CB/NCB are configured.
When multi-DCI based STxMP PUSCH+PUSCH is configured, the DCI field SRS resource set indicator is not present.

Agreement
· For single-DCI based STxMP PUSCH SFN transmission, reuse Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26 of 38.212 to indicate the association between PTRS port(s) and DMRS port(s) when one PTRS port and two PTRS ports are configured for the SFN scheme, respectively.
· For single-DCI based STxMP PUSCH SDM scheme, when maxNrofPortsforSdm = 1, the 2-bit “PTRS-DMRS association” DCI field indicates the association between PTRS-DMRS port and the DMRS port according to the existing Table 7.3.1.1.2-25 in 38.212.

Agreement
For the single-DCI based STxMP PUSCH SFN scheme, the maximal number of layers is up to 2

Agreement
Introduce one RRC parameter in PUCCH-config to configure STxMP SFN scheme. When this RRC parameter is configured:
· When two indicated TCI states are applied to one PUCCH resource, the STxMP SFN scheme is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.
· It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
When this RRC parameter is not configured:
· When two indicated TCI states are applied to one PUCCH resource, the Rel-17 TDM scheme with unified TCI states is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.

Agreement
· When the single-DCI based STxMP PUSCH SDM/SFN scheme is configured, the DCI field Second PTRS-DMRS association is not present in the DCI.
· If the single-DCI based STxMP PUSCH SDM scheme is configured, the bit-width of PTRS-DMRS association field is determined as follows:
· when maxRank = 1, maxRankSdm =1 and maxNrofPortsforSdm = 2, the bit-width is 0 bit;
· otherwise, 2 bits.
· If the single-DCI based STxMP PUSCH SFN scheme is configured
· when maxRank = 1 and maxRankSfn = 1, the bit-width of PTRS-DMRS association field is 0 bit.
· Otherwise, 2 bits

Agreement
Support single-DCI based SDM and SFN scheme in CG-PUSCH within one CG configuration
· For Type-1 CG-PUSCH, configure two SRI fields and two TPMI fields in CG configuration.
· For Type-1 CG-PUSCH single-DCI based SFN, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212].
· Note: it is the same behavior as Type1 CG-PUSCH for sTRP transmission.
· For Type-1 CG-PUSCH single-DCI based SDM, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-25a described in Clause 7.3.1 of [5, TS38.212].
· For Type-2 CG-PUSCH, the SRS resource set indicator/SRI fields/TPMI fields in the activation DCI of the SDM/SFN are applied to the activated CG PUSCH.

Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured, 
· the existing rules for resolving overlapping PUSCH for the cases of one PUSCH overlapping with another PUSCH in time in one serving cell specified in legacy specifications at least for CG+DG overlap, CG+CG overlap, CG+PUSCH with SP-CSI overlap, or PUSCH with SP-CSI + PUSCH with SP-CSI overlap are performed separately for each coresetPoolIndex value.   

Agreement
The maximum number of PTRS port in a PUSCH of multi-DCI based STxMP PUSCH+PUSCH is restricted to 1.

Agreement
For SDM scheme, maximum of 2 PTRS ports can be configured if UE has reported the capability of supporting full-coherent UL transmission.
· Where there are at most 1 PTRS port per SRS resource set



In this contribution, we present our views on UL precoding indication for multi-panel transmission and proposals for moving forward.
Other Issues
Most of the main issues under AI 9.1.4.1 have been settled in RAN1#114 meeting. Some other issues are left to be determined, including HARQ process management, overlapping rule between sDCI based SFN PUCCH scheme and PUSCH, timeline for mDCI based mTRP SDM STxMP. The unsolved proposals are listed below:
	Proposal 5.1: For multi-DCI based STxMP PUSCH, clarify whether the UE should transmit the same TB or different TBs on the scheduled PUSCHs for the following cases:
· Case 1: Same HARQ process and NDI value for the DCIs
· Case 2: Same HARQ process and different NDI values for the DCIs
Proposal 5.3: When a PUCCH transmission with STxMP SFN scheme is overlapping with a PUSCH, the UE transmits the PUCCH and does not transmit the PUSCH.

Proposal 5.4: Additional scheduling timing gap between DCI and PUSCH is introduced for multi-DCI based STxMP PUSCH+PUSCH.



For Proposal 5.1, it is proposed that the same TB should be transmitted on the scheduled PUSCHs for both Case 1 and Case 2, in order to have no spec impact. 
Proposal 1: for Proposal 5.1, it is proposed that the same TB should be transmitted on the scheduled PUSCHs for both Case 1 and Case 2.
For Proposal 5.3, it is proposed that SFN PUCCH transmission with STxMP has higher priority than PUSCH, i.e. only SFN PUCCH transmission with STxMP is transmitted and the PUSCH is dropped, as per legacy overlapping rules between PUCCH and PUSCH. 
Proposal 2: for Proposal 5.3, it is proposed that SFN PUCCH transmission with STxMP has higher priority than PUSCH.
For Proposal 5.4, in addition to multi-DCI based STxMP PUSCH+PUSCH which may need additional timeline, the same issue may also rise in multi-DCI based STxMP PUCCH+PUCCH scenario. Therefore, this proposal is suggested to be updated as:
Proposal 5.4: Additional scheduling timing gap between DCI and PUSCH is introduced for multi-DCI based STxMP PUSCH+PUSCH.
· FFS if similar gap is needed for multi-DCI based STxMP PUCCH+PUCCH.
Proposal 3: update Proposal 5.4 as
· Proposal 5.4, additional scheduling timing gap between DCI and PUSCH is introduced for multi-DCI based STxMP PUSCH+PUSCH.
· FFS if similar gap is needed for multi-DCI based STxMP PUCCH+PUCCH.
Conclusions
In this contribution, we present our views on UL precoding indication for multi-panel transmission. Based on the discussions in the previous section we propose the following: 
Proposal 1:  for Proposal 5.1, it is proposed that the same TB should be transmitted on the scheduled PUSCHs for both Case 1 and Case 2.
Proposal 2:  for Proposal 5.3, it is proposed that SFN PUCCH transmission with STxMP has higher priority than PUSCH.
Proposal 3: update Proposal 5.4 as
· Proposal 5.4, additional scheduling timing gap between DCI and PUSCH is introduced for multi-DCI based STxMP PUSCH+PUSCH.
· FFS if similar gap is needed for multi-DCI based STxMP PUCCH+PUCCH.
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