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Introduction
In this contribution, we discuss some remaining aspects or TPs related to simultaneous multi-panel UL transmission. The aspects related to power control or PHR for STxMP are not discussed in this document as our understanding is that the remaining details for power control or PHR reporting will be discussed under unified TCI sub-agenda 8.1.1.1.
Issue 1: Same number of SRS resources for multi-DCI 
For all cases where two SRS resource sets can be configured (including Rel-17 single-DCI based TDM scheme, Rel-18 single-DCI based STxMP SDM/SFN schemes, and Rel-18 multi-DCI based STxMP PUSCH+PUSCH), it is already agreed that the two SRS resource sets have the same number of SRS resources. This condition is currently captured for all cases above except for Rel-18 multi-DCI based STxMP PUSCH+PUSCH (for single-DCI schemes, it is captured in 38.214 Sections 6.1.1.1 or 6.1.1.2 as “… the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets”. For multi-DCI, the main description is in Section 6.1, and this condition can be captured there.
Hence, we suggest the following TP, which in addition to addressing this, makes the description clearer and more accurate:
Proposal 1: Adopt the following TP1 for 38.214 for multi-DCI-based STxMP PUSCH+PUSCH:
============TP1 for 38.214 Section 6.1 ==============================
--Unchanged 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, 
-	if dynamically scheduled by UL grant(s) in DCI(s) or activated by DCI(s) for configured grant Type 2, 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.,
-	the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
===============================================================
Issue 2: CG/DG overlap in multi-DCI 
As part of the Email discussions “Post-114-38.214-NR_MIMO_evo_DL_UL-non-CSI” on spec review after RAN1 #114, for CG/DG overlap in Section 6.1 of 38.214, two texts are added in []. As discussed, one of these are redundant and should be deleted. 
We think the first text in [] should be deleted, and the second text “the UE is not provided enableSTx2PofmDCI, or is provided enableSTx2PofmDCI and the two PUSCHs are associated with the same coresetPoolIndex value” should be kept. This is also consistent with the following text added in Section 5.2.5 copied below:
For two overlapping PUSCHs, the priority rules in this clause are applied for physical channels with same priority index according to clause 9 in [6, TS 38.213] if a UE is not configured with enableSTx2PofmDCI or a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and the UE is configured with enableSTx2PofmDCI and the two overlapping PUSCHs are associated with same value of coresetPoolIndex..

Furthermore, because of the presence of other conditions at the end of this clause (“the UE is not provided prioLowDG-HighCG or prioHighDG-LowCG, or the UE is provided prioLowDG-HighCG or prioHighDG-LowCG and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213]”), the sentence would be confusing if the first text is kept and the second text is removed. 
Proposal 2: Adopt the following TP2 for 38.214 for CG/DG overlap in multi-DCI-based STxMP PUSCH+PUSCH:
============TP2 for 38.214 Section 6.1 ==============================
--Unchanged part omitted------------------------
[Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and the UE is configured with enableSTx2PofmDCI and two PUSCHs are associated with different values of coresetPoolIndex, a] A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol , if 
-	the UE is not provided prioLowDG-HighCG or prioHighDG-LowCG, or the UE is provided prioLowDG-HighCG or prioHighDG-LowCG and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213], and
[-	the UE is not provided enableSTx2PofmDCI, or is provided enableSTx2PofmDCI and the two PUSCHs are associated with the same coresetPoolIndex value.]
===============================================================

Issue 3: PTRS-DMRS association of Type1 CG SDM/SFN schemes
As part of the Email discussions “Post-114-38.214-NR_MIMO_evo_DL_UL-non-CSI” on spec review after RAN1 #114, for PTRS-DMRS association of Type1 CG in Section 6.2.3.1 of 38.214, two texts are added in []:
· [or value "00" in Table 7.3.1.1.1.2-25a]
· [ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, 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]. For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘sdmscheme’, 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].]

Obviously, the first text is more concise. But more importantly, the second text is not consistent with legacy specification since which PTRS-DMRS table is used for Type1 CG is not mentioned in 38.214 but instead it refers to 38.212. For example, for Rel-15 sTRP Type 1 CG, whether value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 should be used still relies on the description in 38.212 (depending on whether one PT-RS port and two PT-RS ports are configured) and not mentioned in 38.214. As another example, for Rel-17 TDM mTRP PUSCH repetition, we do not see a similar description as the second text in 38.214.
Proposal 3: Adopt the following TP3 for 38.214 for PTRS-DMRS association of Type1 CG SDM/SFN schemes:
============TP3 for 38.214 Section 6.2.3.1 ==============================
--Unchanged part omitted------------------------
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. For a PUSCH corresponding to a configured grant Type 1 transmission, 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, value "00" in Table 7.3.1.1.1.2-26 [or value "00" in Table 7.3.1.1.1.2-25a] described in Clause 7.3.1 of [5, TS38.212].[ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, 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]. For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘sdmscheme’, 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].]
===============================================================

Issue 4: DCI format 0_2 for multi-DCI
Based on the following text in 38.212, UE may be configured with two SRS resource sets for DCI format 0_1 and two SRS resource sets for DCI format 0_2, where the first and second SRS resource sets for DCI format 0_2 are a subset of first and second SRS resource sets for DCI format 0_1 as illustrated in Figure 1.When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided enableSTx2PofmDCI, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook' or 'nonCodeBook', the first SRS resource set is associated with coresetPoolIndex value 0 and the second SRS resource set is associated with coresetPoolIndex value 1, where the first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets, and the first and second SRS resource sets are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
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[bookmark: _Ref146219148]Figure 1: Two SRS resource sets for each of DCI formats 0_1 and 0_2.
However, the following points are unclear and may become problematic:
· For Type 1 CG, whether the configured srs-ResourceSetId can be any of the four SRS resource sets or can be only one of the SRS resource sets associated with DCI format 0_1 (configured by srs-ResourceSetToAddModList)?
· For simultaneous transmission of Type 1 CG + Type 1 CG, or DG / Type 2 CG + Type 1 CG, what is the condition? For example, if a DG is associated with coresetPoolIndex value 0 and using DCI format 0_2, the corresponding SRS resource set is the one with ID z in the example above. Then, a Type 1 CG that is configured with srs-ResourceSetId=z or x cannot be transmitted simultaneously with that DG since both are associated with the same UE panel / TCI state. Hence, being associated with different SRS resource sets is not enough. 
· This issue does not occur for DG + DG or Type 2 CG + Type 2 CG or DG + Type 2 CG in the example above because the associated SRS resource set is through coresetPoolIndex value. But for Type 1 CG, the associated SRS resource set is RRC-configured.
· Is it possible that srs-ResourceSetToAddModList includes two SRS resource sets for multi-DCI, but srs-ResourceSetToAddModListDCI-0-2 only includes one SRS resource set? If so, the condition for simultaneous transmission becomes problematic even for DG + DG. For example, imagine that a DCI format 0_1 in coresetPoolIndex value 0 scheduled a first PUSCH associated with the first SRS resource set configured for DCI format 0_1. Can DCI format 0_2 in coresetPoolIndex value 1 schedule an overlapping PUSCH given that there is only one SRS resource set configured for DCI format 0_2? This results in both SRS resource sets to be associated with the same Panel given that the SRS resource set in srs-ResourceSetToAddModListDCI-0-2 is a subset of the first SRS resource set in srs-ResourceSetToAddModList.

At this stage, we prefer the simplest solution to address the issues discussed above. Hence, we propose the following restrictions or clarifications:
· For the first issue, we think restricting srs-ResourceSetId to indicate one of the two SRS resource sets configured for DCI format 0_1 (srs-ResourceSetToAddModList) is enough.
· For the second issue, the simplest solution is to always define the condition of simultaneous transmission wrt coresetPoolIndex value association (not only for DG and Type 2 CG, but also for Type 1 CG). This completely resolves the issue because 38.212 already defines the association between coresetPoolIndex value and first/second SRS resource sets for each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 separately. In addition, such description is beneficial because in other places in spec, “two overlapping PUSCHs are associated with same value of coresetPoolIndex.” is used (e.g., 38.214 Section 5.2.5) which should be applicable even to Type 1 CG. 
· For the third issue, we can simply not allow such a case, i.e., both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 should have two SRS resource sets.

Proposal 4: When UE is provided enableSTx2PofmDCI
· For Type 1 CG, 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.
· Simultaneous transmission of two PUSCHs is conditioned on the two PUSCHs being associated with different coresetPoolIndex values, where for Type 1 CG PUSCH, the coresetPoolIndex value is determined through the associated SRS resource set. 
· When UE monitors DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage 'codebook' or 'nonCodeBook' in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2. 
Issue 5: MPE report for STxMP
Enhanced MPE report is specified in Rel-17, where UE can additionally report N P-MPR values associated with N UL beams (N=1, 2, 3, 4), and for each of the N P-MPR values, UE also reports corresponding SSBRI/CRI selected from a RRC configured candidate SSB/CSI-RS resource pool (“mpe-ResourcePool-r17”). For Rel-18, it is reasonable to configure two MPE resource pools associated with the two SRS resource sets. This ensures that UE reports MPE values (and corresponding SSBIR / CRI) from both MPE resource pools. Furthermore, UE may consider if a reported beam pair corresponds to different UE panels (i.e., can be transmitted simultaneously) as part of criteria for reporting. 
Proposal 5: For enhanced MPE reporting for STxMP in Rel-18, support configuration of two MPE resource pools associated with the two SRS resource sets. 
Conclusion 
In this contribution, we have the following observations / proposals:
Proposal 1: Adopt the following TP1 for 38.214 for multi-DCI-based STxMP PUSCH+PUSCH:
============TP1 for 38.214 Section 6.1 ==============================
--Unchanged 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, 
-	if dynamically scheduled by UL grant(s) in DCI(s) or activated by DCI(s) for configured grant Type 2, 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.,
-	the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
===============================================================

Proposal 2: Adopt the following TP2 for 38.214 for CG/DG overlap in multi-DCI-based STxMP PUSCH+PUSCH:
============TP2 for 38.214 Section 6.1 ==============================
--Unchanged part omitted------------------------
[Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and the UE is configured with enableSTx2PofmDCI and two PUSCHs are associated with different values of coresetPoolIndex, a] A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol , if 
-	the UE is not provided prioLowDG-HighCG or prioHighDG-LowCG, or the UE is provided prioLowDG-HighCG or prioHighDG-LowCG and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213], and
[-	the UE is not provided enableSTx2PofmDCI, or is provided enableSTx2PofmDCI and the two PUSCHs are associated with the same coresetPoolIndex value.]
===============================================================

Proposal 3: Adopt the following TP3 for 38.214 for PTRS-DMRS association of Type1 CG SDM/SFN schemes:
============TP3 for 38.214 Section 6.2.3.1 ==============================
--Unchanged part omitted------------------------
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. For a PUSCH corresponding to a configured grant Type 1 transmission, 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, value "00" in Table 7.3.1.1.1.2-26 [or value "00" in Table 7.3.1.1.1.2-25a] described in Clause 7.3.1 of [5, TS38.212].[ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, 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]. For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘sdmscheme’, 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].]
===============================================================

Proposal 4: When UE is provided enableSTx2PofmDCI
· For Type 1 CG, 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.
· Simultaneous transmission of two PUSCHs is conditioned on the two PUSCHs being associated with different coresetPoolIndex values, where for Type 1 CG PUSCH, the coresetPoolIndex value is determined through the associated SRS resource set. 
· When UE monitors DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage 'codebook' or 'nonCodeBook' in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2. 

Proposal 5: For enhanced MPE reporting for STxMP in Rel-18, support configuration of two MPE resource pools associated with the two SRS resource sets. 
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