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There is one open issue for MAC on how to handle overlapping UL grant when STxMP is configured. RAN2 discussed this issue briefly without conclusion. This paper intends to discuss the issue and propose our solution.
Discussion
In current MAC spec, the way to treat any two UL grants when they are overlapped in time domain is as following:
1, If lch-basedPrioritization is not configured, the priority of configured UL grant is lower than dynamic UL grant or UL grant in RAR or msgA PUSCH. For other cases, they are up to UE’s implementation to prioritize/drop one of them
2, if lch-basedPrioritization is configured, the priority of configured UL grant is lower than UL grant in RAR or msgA PUSCH or UL grant for msg3 retransmission (addressed to Temporary C-RNTI). In general UL grant’s priority depends on the highest LCH’s priority which is multiplexed to or associated with it. The UL grant with higher priority will be prioritized and the other will be dropped. The rest cases are up to UE’s implementation.
Now in Rel18 when UE is scheduled by M-DCI with two uplink grants with different coresetPoolIndex, these two UL grants are overlapped in time domain but through different TRP which is associated with different SRS resource set. This new feature is not covered by existing MAC spec’s prioritization rule and should be reflected in MAC spec.
The relevant RAN1 agreement in RAN1#114 is as following；
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

Table1
This agreement is captured in the spec in RAN1#114bis as following in section 6.1 of 38.214:
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.
The value  in symbols is determined according to the UE processing capability defined in Clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.

When STxMP is configured, there are two cases:
Case 1: For either CG or DG, the coresetPoolIndex in the DCI associated with these two uplink grants is the same
Case 2: For either CG or DG, the coresetPoolIndex in the DCI associated with these two uplink grants is different
Our understanding of the RAN1’s agreement and current spec is that:
Case 1 should be captured in MAC spec that it follows existing prioritization rules
Case 2 should be clarified in MAC spec that it is an exception of existing prioritization rules
Proposal 1: to capture in MAC spec that case 1 following existing rule while case 2 is an exception.
Please find TP in the Annex part.
Conclusion
Our understanding of the RAN1’s agreement and current spec is that:
Case 1 should be captured in MAC spec that it follows existing prioritization rules
Case 2 should be clarified in MAC spec that it is an exception of existing prioritization rules
Proposal 1: to capture in MAC spec that case 1 following existing rule while case 2 is an exception.
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…
For each Serving Cell and each configured uplink grant, if configured and activated and available for use as specified in clause 5.8.2, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH associated with same coresetPoolIndex or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
…
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant delivered to the HARQ entity and whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
1>	if this uplink grant is received in a Random Access Response (i.e. in a MAC RAR or fallback RAR), or addressed to Temporary C-RNTI, or is determined as specified in clause 5.1.2a for the transmission of the MSGA payload:
2>	consider this uplink grant as a prioritized uplink grant.
1>	else if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant associated with same coresetPoolIndex which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
…
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant associated with same coresetPoolIndex which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant associated with same coresetPoolIndex and addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the simultaneous transmission of the SR and the uplink grant is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups, and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
…
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