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Introduction
In 3GPP RAN #94, a new work item on further enhancement of MIMO was approved [1], which includes objective of enhancement for supporting simultaneous multi-panel transmission:
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.

In this contribution, we further discuss some remaining issues related to single DCI or multi-DCI based simultaneous multi-panel PUSCH transmission. 
Single DCI based multi-TRP system
Text proposal 1 for TS 38.212 V18.0.0
Reason for change: Regarding PTRS-DMRS association, Table 7.3.1.1.2-25 corresponds to one PTRS port, while Table 7.3.1.1.2-26 corresponds to 2 PTRS ports. Therefore, we suggest to change ‘and’ to ‘or’ to align the description.
Summary of change: In section 7.3.1.1.2 and section 7.3.1.1.3, “7.3.1.1.2-25 and 7.3.1.1.2-26” is changed to “7.3.1.1.2-25 or 7.3.1.1.2-26”.
Consequences if not approved: The table used for the UE to determine the association between PTRS port(s) and DMRS port(s) is unclear.
	<Text proposal 1>
[bookmark: _Toc146106266][bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc129874527]7.3.1.1.2	Format 0_1
<Unchanged parts are omitted>
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sfnScheme, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and or 7.3.1.1.2-26.
<Unchanged parts are omitted>
7.3.1.1.3	Format 0_2
<Unchanged parts are omitted>
-	When one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sfnScheme, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and or 7.3.1.1.2-26.
< Unchanged parts are omitted>


Proposal 1: Text proposal 1 is adopted.

Multi-DCI based multi-TRP system
Text proposal 2 for TS 38.214 V18.0.0
Reason for change: For multi-DCI based STxMP PUSCH+PUSCH transmission, there is an agreement to restrict the maximum number of layers for each PUSCH overlapping in the time domain to 1 or 2 layers [2], depending on UE capability. This agreement is not captured in TS 38.214 V18.0.0.
	Agreement
For STxMP PUSCH+PUSCH transmission in multi-DCI based system:
· The maximal number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain can be 1 or 2 subject to UE capability



Summary of change: Add following descriptions in section 6.1: When two PUSCHs are overlapping in time, the maximal number of layers of each PUSCH can be 1 or 2 layers depending on the UE capability.
Consequences if not approved: For multi-DCI based STxMP PUSCH+PUSCH transmission, if the two PUSCHs are overlapping in time domain, the total transmission layers of the two PUSCHs would exceed four layers without this restriction.
	<Text proposal 2>
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< Unchanged parts are 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), 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. When two PUSCHs are fully/partially overlapping in time domain, the maximal number of layers of each PUSCH can be one or two layers depending on the UE capability.
< Unchanged parts are omitted>


Proposal 2: Text proposal 2 is adopted.

Text proposal 3 for TS 38.214 V18.0.0
Reason for change: For multi-DCI based STxMP PUSCH+PUSCH transmission, it is agreed that the maximal number of PTRS ports in one PUSCH is restricted to 1 [3]. However, this agreement is not captured in latest TS 38.214 V18.0.0.
	Agreement
The maximum number of PTRS port in a PUSCH of multi-DCI based STxMP PUSCH+PUSCH is restricted to 1.



Summary of change: Add following description in section 6.2.3.1: When higher layer parameter enableSTx2PofmDCI is configured 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 'codebook' or 'nonCodebook', at most one PT-RS port is associated with each PUSCH.
Consequences if not approved: The total number of PTRS ports would exceed two in multi-DCI based STxMP PUSCH+PUSCH.
	<Text proposal 3>
6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted>
When the higher layer parameter multipanelScheme is set to ‘SFNscheme’ 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 'codebook'/’nonCodebook’ and the higher layer parameter maxNrofPorts in PTRS-UplinkConfig is set to n2, the actual number of UL PT-RS port(s) to transmit corresponding to each SRS resource set is determined based on 1st TPMI codepoint field for ‘codebook’ or 1st SRI(s) codepoint field for ‘nonCodebook’.
When higher layer parameter enableSTx2PofmDCI is configured 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 'codebook' or 'nonCodebook', the number of UL PT-RS port(s) per PUSCH is at most one.
< Unchanged parts are omitted>


Proposal 3: Text proposal 3 is adopted.
PHR report
In the case of single-DCI based STxMP PUSCH, joint PHR triggering and reporting of both TRPs similar to Rel-17 TDM PUSCH repetitions can be considered. In addition, for the cases of single-DCI and multi-DCI based STxMP PUSCH, separate PHR triggering and reporting per TRP can be discussed. TRP-specific PHR triggering is more efficient for PHR reporting without considering across TRPs. The PHR triggering condition can be configured per TRP and determined per TRP. Therefore, we prefer supporting PHR triggering and reporting per TRP for both single-DCI based and multi-DCI based STxMP.
Proposal 4: Support separate PHR triggering per TRP for both single-DCI and multi-DCI based STxMP PUSCH.

Conclusions
In this contribution, we discussed remaining issues for simultaneous multi-panel PUSCH transmissions in single-DCI based system and in multi-DCI based system. Based on the discussion, the following proposals are made:
Proposal 1: Text proposal 1 is adopted.
Proposal 2: Text proposal 2 is adopted.
Proposal 3: Text proposal 3 is adopted.
Proposal 4: Support separate PHR triggering per TRP for both single-DCI and multi-DCI based STxMP PUSCH.
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