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1. Introduction
This contribution provides our views on MAC remaining open issues listed in the open issue list for MIMO evolution [1].
2. Discussion
2.1. MTTD between PTAGs
In RAN2#124, we reached an agreement on handling of TAT when the MTTD (Maximum Transmitted Timing Difference) between two TAGs is exceeded. Note that we have not agreed the behavior when the MTTD between two PTAGs is exceeded, which is a new case in Rel-18 MIMO.
	RAN2#124 [2]
RAN2 considers the following as a baseline (which follows the legacy behaviour)
-	The MAC entity considers TAT associated with the concerned sTAG as expired, when UE stops UL transmission for the STAG due to MTTD issue.



On the other hand, in the last meeting, RAN4 concluded that they do not define any additional UE behavior when MTTD is exceeded. We understand the discussion is left for RAN2.
	RAN4#109 [2]
Agreement: 
· When the transmission timing difference between two TAGs for multi-TRP operation exceeds the MTTD value, no additional UE behaviour to be defined in RAN4. 



Now what RAN2 should discuss is whether and what is specified as the MAC entity behavior when the MTTD between two PTAGs is exceeded.
We think that the TAT associated with one of two PTAGs should be regarded as expired upon MTTD exceeded. We would like to provide two reasons below.
1) In our understanding, the purpose of MTTD limitation is to maintain synchronization for carrier aggregation. If both PTAGs remain even if the MTTD is exceeded, (although this case is not carrier aggregation but one cell with two TRPs,) it looks to break UL synchronization.
2) When both TATs associated with PTAGs are valid, every TAT with STAG has to be compared with both of PTAGs (and the other STAG) simultaneously. Given that the two PTAGs are still valid even after the MTTD is exceeded, as depicted below, since the SCell has to keep MTTDs for both PTAGs less than the maximum MTTD value (otherwise the STAG is regarded expired according to agreement in RAN2#124 above), the STAG can only be valid in a limited area, which results in potential difficulty of carrier aggregation.
[image: ]
Figure. How the SCell is restricted by maintaining two PTAGs even if the MTTD is exceeded.

Observation 1.	If both PTAGs are maintained even after the MTTD is exceeded, UL synchronization is affected, and maintenance of SCell turns difficult.
Therefore, we think a TAT associated with one PTAG should be regarded expired when the MTTD between two PTAGs is exceeded. Although we do not have strong preference which PTAG should be expired, but one possible solution is, to always keep the TAG#0 running.
Proposal 1.	When the MTTD between two PTAGs is exceeded, the TAT associated with one of PTAG with non-zero TAG ID is regarded as expired.

2.2. Overlapping UL grants handling for STxMP
RAN1 discussion on STxMP
Following agreement is achieved in RAN1#114 [3].
	RAN1#114 [3]
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.   


You can find detailed discussion before reaching above agreement in R2-2308213 [4] (2.2 Multi-DCI based STxMP PUSCH+PUSCH, Issue#2.2). As mentioned in agreement, the legacy rules are performed per TRP, i.e., per coresetPoolIndex. Some companies clarified that the legacy rules are e.g, MAC does not generate the PDU for the deprioritized PUSCH if collision happens, or UL cancellation indication (CI).
Observation 2.	RAN1 agreed that the legacy rules for resolving overlapping PUSCH are performed per TRP, i.e., per coresetPoolIndex.
RAN2 way forward
As can be seen in above agreement, RAN1 intends to apply legacy rules without introducing coordination e.g., between PUSCH to TRP#1 and PUSCH to TRP#2. We are wondering if RAN2 have nothing to do for now. 
Proposal 2.	RAN2 do not discuss changes for intra-UE prioritization of UL resources targeting UL STxMP unless RAN1 indication comes.

2.3. PHR MAC CE for sDCI mTRP STxMP
RAN1 made following agreements about a new PHR for sDCI mTRP STxMP so far.
	RAN1#114 [3]
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?

	RAN1#114bis [5]
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both



But RAN2 has not captured these RAN1 agreements.
The new PHR should support both single entry and multiple entries as legacy PHR MAC CEs support, thus it looks like two new MAC CEs are needed. In terms of places to make changes in TS 38.321, we think that introducing below will be enough (although it is not strong view).
-	Change of procedure text for PHR (TS 38.321, 5.4.6)
-	New MAC CE for single entry PHR for eUTCI STxMP (6.1.3.X)
-	New MAC CE for multiple entry PHR for eUTCI STxMP (6.1.3.Y)
Proposal 3.	Introduce new MAC CE(s) for PHR for sDCI mTRP STxMP.

3. Summary and proposal
Observation 1.	If both PTAGs are maintained even after the MTTD is exceeded, UL synchronization is affected, and maintenance of SCell turns difficult.
Proposal 1.	When the MTTD between two PTAGs is exceeded, the TAT associated with one of PTAG with non-zero TAG ID is regarded as expired.
Observation 2.	RAN1 agreed that the legacy rules for resolving overlapping PUSCH are performed per TRP, i.e., per coresetPoolIndex.
Proposal 2.	RAN2 do not discuss changes for intra-UE prioritization of UL resources targeting UL STxMP unless RAN1 indication comes.
Proposal 3.	Introduce new MAC CE(s) for PHR for sDCI mTRP STxMP.
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