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1. Introduction
Enhancements with respect to the UL precoding indication for multi-panel transmission [1] have been discussed in several RAN1 meetings. Abundant issues have been discussed and reached to agreements, such as transmission schemes selection, DCI parameters enhancement, dynamic switching indication schemes and beam reporting enhancement [2]-[7]. In RAN1#114 meeting [2], the codepoints 11 of “SRS resource set indicator” in DCI for dynamic switching between STxMP SDM/SFN is reserved. The bitwidth of PTRS-DMRS field, the maximum number of PTRS ports for SDM and the maximal number of layers are also decided. The SDM/SFN transmission for CG PUSCH is discussed as well. However, there still are a few remaining issues to be discussed for UL STxMP. In this contribution, Several TPs regarding the enhancements for STxMP PUSCH + PUSCH transmission with single-DCI and multi-DCI based transmission will be carried out.
2. Enhancements on STxMP PUSCH transmission
2.1 S-DCI based PUSCH transmission
In this section, one TP for S-DCI based STxMP PUSCH transmission is provided.
2.1.1 TP1: Layer indication for Non-codebook based UL transmission
Reason for change:
For association of SRS resources and PUSCH transmission layers for non-codebook based SDM transmission, the interpretation of index v2 is missing.
Summary of change:
Clarify that v2 being the number of layers indicated by the second SRI.
Consequences if not approved:
The layer index is not aligned with the ones in TS 38.211.
Proposal 1: Add the clarification of v2 for the association of SRS resources and PUSCH transmission layers for non-codebook based UL SDM transmission in TS 38.214.
The corresponding TP for Proposal 1 is as follows:
--------------------------------------- Start of TP for TS38.214------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v1-1}}, where v1 being the number of layers indicated by the first SRI, and the second SRI is used to indicate resource(s) to be associated with layer(s) {v1…. v2+v1-1}, v1 ≤ Lmax and v2 ≤ Lmax where Lmax is defined is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212], v2 being the number of layers indicated by the second SRI.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resource(s) to be associated with layers {0…v-1}, v ≤ Lmax. 

<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214-------------------------------------------

2.2 M-DCI based PUSCH transmission
In this section, TPs for M-DCI based STxMP PUSCH transmission are provided.
2.2.1 TP2: Simultaneous transmission of PUSCH + PUSCH
Reason for change:
In current specification, due to the introduction of the explanation of SRS resource set indicator field, “the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex” is also under the condition of two PUSCHs are dynamically scheduled by UL grant(s) in DCI(s). Actually, the condition includes UL grant(s) in DCI(s) and/or CG Type 1 or Type 2.
Summary of change:
Adjust the position of “the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex” in the text to ensure the pre-condition is correct. 
Consequences if not approved:
There is an ambiguity that the scheduled two PUSCHs associated to different ControlResourceSets having different values of coresetPoolIndex are only allowed when the two PUSCHs are dynamically scheduled by UL grant(s) in DCI(s).
Proposal 2: Adjust the position of “the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex” in the text to ensure the pre-condition is correct. 

The corresponding TP for Proposal 2 is as follows:
--------------------------------------- Start of TP for TS38.214------------------------------------------
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333][bookmark: _Toc36645563][bookmark: _Toc45810608][bookmark: _Toc130409810]6.1	UE procedure for transmitting the physical uplink shared channel
<Unrelated part omitted>
When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' and higher layer parameter enableSTx2PofmDCI is configured and PDCCH-Config  contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell, two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, where, the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex.  if If two PUSCHs are dynamically scheduled by UL grant(s) in DCI(s), the DCI field SRS Resource Set Indicator is not present in each of PDCCH and the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex. 
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214-------------------------------------------
2.2.2 TP3: UCI multiplexing
Reason for change:
In RAN1#113, the following agreement was achieved for UCI multiplexing.
	Agreement
For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support the following revised Option 3:
· (Revised) Option 3: 
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in the PUSCH associated with CORESET pool index value 0
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. 
· For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.



According to the agreement, when separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. However, in current specification, candidate PUSCHs for the UCI multiplexing are the ones associated with same CORESETs (not CORESETPoolIndex) as for a PUCCH transmission with the HARQ-ACK information. Therefore, the agreement was not captured correctly.
Summary of change:
Change CORESETs to coresetPoolIndex value.
Consequences if not approved:
Only PUSCHs which are associated with the same CORESETs as the PUCCH can be treated as candidate PUSCH.
Proposal 3: Change CORESETs to coresetPoolIndex value in UCI multiplexing.
[bookmark: _GoBack]The corresponding TP for Proposal 3 is as follows:
--------------------------------------- Start of TP for TS38.213------------------------------------------
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<Unrelated part omitted>
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
-	If the UE is provided enableSTx2PofmDCI, is provided ackNackFeedbackMode = separate, and would multiplex UCI that includes HARQ-ACK information in a PUSCH, candidate PUSCHs for the UCI multiplexing are the ones associated with same CORESETs coresetPoolIndex value as for a PUCCH transmission with the HARQ-ACK information. 
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
-	If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. If the UE is provided enableSTx2PofmDCI, is provided ackNackFeedbackMode = joint or the UCI does not include HARQ-ACK information, and the UE would transmit two PUSCHs in the slot that start at a same symbol on the serving cell with smallest ServCellIndex and fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH from the two PUSCHs associated with CORESETs that the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0.
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.213-------------------------------------------


3. Conclusions
In this contribution, we provided several TPs regarding both S-DCI and M-DCI based PUSCH transmissions. In the following, we summarized our proposals including the corresponding TPs:
Proposal 1: Add the clarification of v2 for the association of SRS resources and PUSCH transmission layers for non-codebook based UL SDM transmission in TS 38.214.
The corresponding TP for Proposal 1 is as follows:
--------------------------------------- Start of TP for TS38.214------------------------------------------
6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v1-1}}, where v1 being the number of layers indicated by the first SRI, and the second SRI is used to indicate resource(s) to be associated with layer(s) {v1…. v2+v1-1}, v1 ≤ Lmax and v2 ≤ Lmax where Lmax is defined is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212], v2 being the number of layers indicated by the second SRI.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resource(s) to be associated with layers {0…v-1}, v ≤ Lmax. 

<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214-------------------------------------------

Proposal 2: Adjust the position of “the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex” in the text to ensure the pre-condition is correct. 
The corresponding TP for Proposal 2 is as follows:
--------------------------------------- Start of TP for TS38.214------------------------------------------
6.1	UE procedure for transmitting the physical uplink shared channel
<Unrelated part omitted>
When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' and higher layer parameter enableSTx2PofmDCI is configured and PDCCH-Config  contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell, two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, where, the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex.  if If two PUSCHs are dynamically scheduled by UL grant(s) in DCI(s), the DCI field SRS Resource Set Indicator is not present in each of PDCCH and the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex. 
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.214-------------------------------------------

Proposal 3: Change CORESETs to coresetPoolIndex value in UCI multiplexing.
The corresponding TP for Proposal 3 is as follows:
--------------------------------------- Start of TP for TS38.213------------------------------------------
9	UE procedure for reporting control information
<Unrelated part omitted>
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
-	If the UE is provided enableSTx2PofmDCI, is provided ackNackFeedbackMode = separate, and would multiplex UCI that includes HARQ-ACK information in a PUSCH, candidate PUSCHs for the UCI multiplexing are the ones associated with same CORESETs coresetPoolIndex value as for a PUCCH transmission with the HARQ-ACK information. 
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
-	If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. If the UE is provided enableSTx2PofmDCI, is provided ackNackFeedbackMode = joint or the UCI does not include HARQ-ACK information, and the UE would transmit two PUSCHs in the slot that start at a same symbol on the serving cell with smallest ServCellIndex and fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH from the two PUSCHs associated with CORESETs that the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0.
<Unrelated part omitted>
--------------------------------------- End of TP for TS38.213-------------------------------------------
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