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Introduction
There are several remaining issues left in feMIMO MAC after the RAN2 #117e meeting. In this paper, we would like to discuss the remaining issues and Editor’s notes in the feMIMO MAC [1] and provide our view. 
Discussion
Remaining issues of enhanced PHR for mTRP MAC CE
One remaining issue related to the enhanced PHR for mTRP MAC CE is whether support PHR MAC CE reporting for the mixed sTRP and mTRP scenario. First, it should be noted that whether UE works on the sTRP or mTRP of one serving cell is based on network configuration. Network has enough knowledge and can fully control UE working on the sTRP or mTRP operation for each serving cell.
Observation 1: Network has enough knowledge and can fully control UE to be configured with sTRP or mTRP for each serving cell.
When UE reports power headroom for each serving cell, UE should follow the configured/activated TRP operation, i.e., UE reports one single PH value for sTRP and reports one or two PH values based on whether network configures twoPHRMode. Thus, the only change on top of the latest enhanced PHR for mTRP MAC CE in the section 6.1.3.50 or 6.1.3.51 in [1] is to make the second PH value (i.e., PH 2 field) of each serving cell optional and the description can be revised accordingly. We have the following proposals.
Proposal 1: UE reports one single PH value for sTRP, and UE reports one or two PH values for mTRP based on whether network configures twoPHRMode or not. The second PH value (i.e., PH 2 field) of each serving cell is optional.
Another Editor’s note related to the enhanced PHR for mTRP MAC CE in [1] is how to consider the DC case. In the last RAN2 meeting, this issue has been discussed in offline with several options/interpretations in [2]. One interpretation seems to mandate UE to calculate two PH values for all configured serving cells with mTRP PUSCH repletion for both MAC entities in DC, if the twoPHRMode is configured for one MAC entity. However, we have different views on this interpretation. First, whether network configures twoPHRMode for one MAC entity or not is based on UE capability. According to Rel-17 RAN1 NR UE features list [3], the ‘two PHR reporting’ capability, i.e., 23-3-1c, is per band. It implies UE may report capability to support two PHR reporting in FR1 while not support in FR2 in MR-DC case, and the capability of UE supporting two PHR reporting may be different for two MAC entities in MR-DC. In that sense, if the twoPHRMode is configured for only one MAC entity in DC case, it means UE is not able to report two PH values for any serving cell with mTRP PUSCH repetition in the other MAC entity.
Observation 2: Given the UE capability of ‘two PHR reporting’ is per band, UE may have different capabilities for supporting two PHR reporting on two MAC entities in DC case.
Observation 3: If the twoPHRMode is configured for only one MAC entity in DC case, UE is not able to report two PH values for any serving cell with mTRP PUSCH repetition in the other MAC entity. 
Furthermore, twoPHRMode-r17 IE is configured in PHR-Config which is under the MAC-CellGroupConfig [4]. Usually, the RRC parameter configured in one MAC entity is not applied to the other MAC entity. If network configures/enables the twoPHRMode-r17 in one MAC cell group, this twoPHRMode configuration should not be used to configure the other MAC entity. The inter-node information exchange and network node coordination on UE capability is a traditional way for the similar case as in the legacy NR system.
Observation 4: The twoPHRMode configured under PHR-Config in one MAC entity cannot be applied to the other MAC entity in DC case. The inter-node information coordination is a traditional way as in the NR legacy.
Therefore, for DC case, if the twoPHRMode is configured for only one MAC entity, UE shall calculate one PH value for serving cells configured with sTRP belonging to this MAC entity and two PH values for serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PH value for all serving cells belonging to the other MAC entity.
Only if the twoPHRMode is configured for both MAC entities in DC case, UE shall calculate two PH values for all serving cells configured with mTRP PUSCH repetition in both MAC entities. Thus, we have following proposal.
Proposal 2: In DC case, if the twoPHRMode is configured for only one MAC entity, UE shall calculate one PH value for the serving cells configured with sTRP belonging to this MAC entity and two PH values for the serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PH value for all serving cells belonging to the other MAC entity.
In the section 6.1.3.50 and 6.1.3.51 in [1], it states that ‘The two PHs together with two PCMAX,f,c for the Serving Cell are reported if UE is configured with twoPHRMode with the multiple TRP PUSCH repetition feature is configured.’. In our view, the PCMAX,f,c value should be kept with only one for each serving cell. Only PH values could be two if UE is configured with twoPHRMode with the mTRP PUSCH repetition.
Proposal 3: RAN2 confirms that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition.

Remaining issues of enhanced PHR MAC CE with enhanced MPE
Regarding the enhanced PHR MAC CE with enhanced MPE, one Editor’s note is whether beam presence bits are needed or not, i.e., Bi field in section 6.1.3.48 and 6.1.3.49 in [1].
In our understanding, one P-MPR value in MPE field (if reported) should be paired with one SSBRI/CRI. In other word, the P-MPR value is reported together with the SSBRI/CRI. It can be referred to the RAN1 #106bis-e meeting agreement below.
	Agreement
On Rel.17 enhancements to facilitate MPE mitigation, confirm the following working assumption (in the midst of the previous agreement) as an agreement with the following refinement (highlighted in red):
On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following: 
· (Working Assumption) For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection) 
· Support M=1
· FFS: The supported value(s) of M 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, or modified virtual PHR
· FFS: additional signaling (e.g. CSI triggering) from the NW


In that sense, the existing Pi bits are already sufficient to indicate whether MPE and associated SSBRI/CRI is reported or not. Thus, the Bi field is not needed.
Proposal 4: The Bi field for indicating the beam presence in enhanced PHR MAC CE with enhanced MPE is not needed. 
Further, since one MPE value is paired with one SSBRI/CRI, and whether they are present or not is indicated together by P field. So, the MPE field could be located together with the paired SSBRI/CRI field in one octet so that it can save MAC CE byte and further reduce the signaling overhead. Thus, we have following proposal.
Proposal 5: The MPE field with the associated SSBRI/CRI field could be located in one octet.

Remaining issues of enhanced BFR MAC CE
Regarding the enhanced BFR MAC CE for mTRP operation, how to truncate the BFR MAC CE if the UL grant size is not big enough is not crystal clear. There is FFS on whether to include BFR information of both TRPs for SpCell before SCell if both TRPs in SpCell are in failure condition. In our view, the agreement in the last RAN2 meeting should be kept. That is for TRP level truncation, beam failure recovery information for one TRP of each failed serving cell is included first before the beam failure recovery information for other TRP of each failed serving cell with both TRPs in failure. It should be noted that this rule is only applied for the SCell case. If we further consider the SpCell, since the beam failure recovery of both TRPs for SpCell is much more critical than the beam recovery of SCell, the BFR information of both TRPs for SpCell (if all failed) should be included before the beam failure recovery information of SCell. Thus, the order of the beam failure recovery information contained in the MAC CE could be the following.
· All BFR information of one or both failed TRPs of SpCell should be included first and then BFR information of SCell.
· For each SCell, BFR information for one TRP of each failed SCell is included first before the BFR information for other TRP of each failed SCell with both TRPs in failure if the size does not exceed.
Thus, we have following proposal.
Proposal 6: For truncated enhanced BFR MAC CE, all BFR information of one or both failed TRPs of SpCell should be included first and then BFR information of SCell are included.

Configuring/Update of explicit BFD-RS set MAC CE 
In RAN1 #108e meeting, the following agreement has been made. The intention of this feature agreed in RAN1 is to down select one or more BFD-RS from the configured BFD-RS resource pool per BFD-RS sets by RRC. The number of the activated BFD-RS is further subject to the UE capability. 
	Agreement
Support to configure/update explicit BFD-RS set by RRC signaling and MAC CE signaling.



The motivation on having such MAC CE signaling for updating explicit BFD-RS set is following. If there are no reference signals configured for the purpose of BFD, UE could perform beam monitoring and beam failure detection based on the activated TCI-state for PDCCH. In current NR system, the TCI state for PDCCH could be updated by MAC CE. The potential issue is that if the TCI-state for PDCCH has already been updated by MAC CE, the BFD-RSs configured by RRC may not be suitable for BFD. The different timing between RRC reconfiguration signaling and MAC CE based TCI-state updating on PDCCH may cause misalignment of BF detection. Thus, it is beneficial to avoid using RRC signalling for reconfiguring the explicit BFD-RS resource and it is preferred to introduce a new MAC CE for configuring/update the explicit BFD-RS.
Proposal 7: RAN2 should study new MAC CE to configure/update explicit BFD-RS set(s).
If UE supports MAC CE based BFD-RS update, UE should down-select one or more BFD-RS from the configured BFD-RS resource pool of each BFD-RS sets in RRC. 
The following fields should at least include the following fields: serving cell ID, BWP ID, one or two explicit BFD-RS ID per BFD-RS set, the bit to indicate whether one or two BFD-RS ID is present or not per BFD-RS set.
Proposal 8: The new MAC CE supporting to configure/update explicit BFD-RS set(s) at least includes the following fields: serving cell ID, BWP ID, one or two explicit BFD-RS ID per BFD-RS set, the bit to indicate whether one or two BFD-RS ID is present or not per BFD-RS set.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: Network has enough knowledge and can fully control UE to be configured with sTRP or mTRP for each serving cell.
Proposal 1: UE reports one single PH value for sTRP, and UE reports one or two PH values for mTRP based on whether network configures twoPHRMode or not. The second PH value (i.e., PH 2 field) of each serving cell is optional.
Observation 2: Given the UE capability of ‘two PHR reporting’ is per band, UE may have different capabilities for supporting two PHR reporting on two MAC entities in DC case.
Observation 3: If the twoPHRMode is configured for only one MAC entity in DC case, UE is not able to report two PH values for any serving cell with mTRP PUSCH repetition in the other MAC entity. 
Observation 4: The twoPHRMode configured under PHR-Config in one MAC entity cannot be applied to the other MAC entity in DC case. The inter-node information coordination is a traditional way as in the NR legacy.
Proposal 2: In DC case, if the twoPHRMode is configured for only one MAC entity, UE shall calculate one PH value for the serving cells configured with sTRP belonging to this MAC entity and two PH values for the serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PH value for all serving cells belonging to the other MAC entity.
Proposal 3: RAN2 confirms that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition.

Proposal 4: The Bi field for indicating the beam presence in enhanced PHR MAC CE with enhanced MPE is not needed. 
Proposal 5: The MPE field with the associated SSBRI/CRI field could be located in one octet.

Proposal 6: For truncated enhanced BFR MAC CE, all BFR information of one or both failed TRPs of SpCell should be included first and then BFR information of SCell are included.

Proposal 7: RAN2 should study new MAC CE to configure/update explicit BFD-RS set(s).
Proposal 8: The new MAC CE supporting to configure/update explicit BFD-RS set(s) at least includes the following fields: serving cell ID, BWP ID, one or two explicit BFD-RS ID per BFD-RS set, the bit to indicate whether one or two BFD-RS ID is present or not per BFD-RS set.
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