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1.  Introduction
In RAN #95-e meeting, the status report of Rel-17 FeMIMO [1] indicated that there are a few MAC and RRC open issues. In this tdoc, we focus on the MAC open issues related to MPE, mTRP PHR and mTRP BFR.
2. Discussion
2.1 MPE
In Rel-17, enhanced MPE (Maximum Permissible Exposure) is a FR2 feature in which the UE can report beam-level P-MPR (Power Management Maximum Power Reduction) value and its associated beam index. Since P-MPR report is included in PHR MAC CE in Rel-16, the enhanced Rel-17 beam-level P-MRP report is designed based on the Rel-16 PHR MAC CE. One open issue in the SR is related to this MAC CE design.
	1.	Details for Enhanced PHR MAC CE with enhanced MPE whether bits for beam presence are needed, if needed the MAC CE format may be updated for optimization.


RAN1 agreed that at most four beam-level P-MPR values and their associated beam index can be reported in a MAC CE. Four bits (Bi) for beam presence indication and four bits (Pi) for beam-level P-MPR presence indication are introduced in the current Rel-17 MAC spec (V17.0.0), see below extracted figure for the single entry PHR MAC CE.
[image: ]
We put a “strikethrough” for B1, B2, B3, and B4 in the above MAC CE figure, because Bi and Pi seem to have the equal meaning. To our understanding, one beam-level P-MPR value corresponds to one beam index (SSBRI or CRI). So when the value of P1 is 1, it means MPE1 field indicates the P-MPR value instead of being reserved bits, which further means the SSBRI1 or CRI1 octet exists. There is one situation in which Bi may be needed is that even there is no P-MPR report for a beam, the UE still has to report this beam index. We do not think this situation should 
Proposal 1: Change bits for beam presence indication to reserved bits in the enhanced PHR MAC CE for MPE P-MPR report.
In the RRC configuration for the enhanced MPE feature, one parameter called numberOfN-r17 is configured under PHR-Config, which is the number of reported P-MPR values in a PHR MAC CE. This numberOfN-r17 appears only once in the MAC spec, which is one of the listed RRC parameters in the PHR procedure. However, there is no usage introduction to this parameter. The MAC CE is designed based on the maximum number of numberOfN-r17, i.e., 4.
Proposal 2: Remove numberOfN-r17 from the MAC specification, as it has no functional impact there.
The field description of SSBRI/CRI is extracted as follows.
	SSBRIi or CRIi: This field indicates the candidate beam identified by either SSBRI or CRI, where SSBRI and CRI are signalled by the number of entries in the corresponding CSI-SSB or NZP-CSI-RS ResourceSets identified by mpe-ResourcePool as specified in TS 38.331 [5]. The length of this field 6 bits;


The name “SSBRI or CRI” seems to indicate this is a SSB resource index or a CSI-RS resource index of the serving cell. However, the index in this MAC CE should be a reference index to the mpe-ResourcePool. We could just re-name it to RS ID, which is set to the index of the SSB or CSI-RS resource in the mpe-ResourcePool.
Proposal 3: Re-name the SSBRI or CRI to RS ID, which is set to the mpe-ResourceId.
We provide the MAC TP for MPE enhancement in the annex section.
2.2 mTRP PHR
In Rel-17 mTRP PUSCH repetition, the UE can report the PH values per TRP per serving cell. From the below RAN1 response, RAN2 can design the mTRP PHR MAC CE based on the Rel-16 PHR MAC CE and do not need to combine with the Rel-17 MPE feature.
	RAN1’s response in R1-2202765
· (RAN2 Question) Q1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?
· RAN1 response: Note that enhanced MPE reporting and the multi-TRP PHR enhancement are two different features in Rel-17. From RAN1 perspective, there is no consensus that enhanced MPE reporting can be combined with the multi-TRP PHR specified in Rel-17. Furthermore, RAN1 does not plan to specify any additional specification enhancement for the combination of these two features.


In the current MAC spec (V17.0.0), the design for the multiple entry case is shown in the below figure.
[image: ]
This MAC CE is suitable when all serving cells are using mTRP PUSCH repetition. However, in CA case, it is possible that some serving cells use mTRP while others use sTRP. The MAC CE design should be common and cover the above mentioned cases. Otherwise, the UE may need to send two MAC CEs, one is the Rel-16 PHR MAC CE and the other is the Rel-17 PHR MAC CE. This seems to be not aligned with the legacy PHR procedure in which the PH values of all serving cells are reported at a time.
Proposal 4: Support using the multiple entry PHR MAC CE in the case in which some serving cells use mTRP while others use sTRP.
Similar to mTRP BFR, one additional bitmap can be introduced to indicate the number of PH values for each serving cell. For instance, we have the first bitmap C0~C7, and the second bitmap N0~N7. The Ni field only has meaning when the corresponding Ci is set to 1. The Ni field set to 1 indicates that there are two PH values for the serving cell Ci, and the Ni field set to 0 indicates that there is one PH value for the serving cell Ci.
Proposal 5: Introduce an additional bitmap in the PHR MAC CE to indicate the number of PH values for each serving cell.
2.3 BFD-RS update MAC CE
In Rel-17 mTRP feature, the UE can do TRP-specific beam failure detection and recovery. RRC configures failureDetectionSet1-r17 and failureDetectionSet2-r17 in RadioLinkMonitoringConfig for two TRPs. Each set contains at most maxNrofBFDResourcePerSet-r17 RSs. In Rel-16 BFD and BFR procedure, RRC signalling is used to explicitly configure BFD-RS. In Rel-17, RAN1 had an agreement in the last RAN1 meeting, extracted as follows. 
	RAN1 #108-e Agreement
Support to configure/update explicit BFD -RS set by RRC signaling and MAC CE signaling


RAN1 agreed that MAC CE can be used to configure/update explicit BFD-RS set. The MAC CE format design depends on how many BFD-RSs can be configured in each BFD-RS set by RRC and how many BFD-RSs can be updated by MAC CE. Though the value is 64 indicated by a previous RAN1 LS (R1-2202720), feature discussion might indicate just max 2 per set. RAN2 has sent a LS to RAN1 in R2-2204361 to ask for the value of maxNrofBFDResourcePerSet-r17. The RRC work would not be much, but the MAC impact is large if this new MAC CE is introduced, e.g., the MAC CE design, and the beam failure detection procedure.
Proposal 6: Discuss whether to define a new MAC CE to update the BFD-RS set. If RAN2 decides not to define a new MAC CE, set maxNrofBFDResourcePerSet-r17 to 2.
3. Conclusion
In this contribution, we have the following observations and proposals. 
Proposal 1: Change bits for beam presence indication to reserved bits in the enhanced PHR MAC CE for MPE P-MPR report.
Proposal 2: Remove numberOfN-r17 from the MAC specification, as it has no functional impact there.
Proposal 3: Re-name the SSBRI or CRI to RS ID, which is set to the mpe-ResourceId.
Proposal 4: Support using the multiple entry PHR MAC CE in the case in which some serving cells use mTRP while others use sTRP.
Proposal 5: Introduce an additional bitmap in the PHR MAC CE to indicate the number of PH values for each serving cell.
Proposal 6: Discuss whether to define a new MAC CE to update the BFD-RS set. If RAN2 decides not to define a new MAC CE, set maxNrofBFDResourcePerSet-r17 to 2.
We provide the MAC TP for MPE enhancement in the annex section.
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5. Annex
START OF CHANGE
[bookmark: _Toc100872151]6.1.3.48	Enhanced Single Entry PHR MAC CE
The Enhanced Single Entry PHR MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b. It has a variable size with following fields:
-	R: Reserved bit, set to 0;
-	Power Headroom (PH): This field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 below (the corresponding measured values in dB are specified in TS 38.133 [11]);
-	P: If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the P field to 1 if the corresponding PCMAX,f,c field would have had a different value if no power backoff due to power management had been applied;
-	PCMAX,f,c: This field indicates the PCMAX,f,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,f,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm are specified in TS 38.133 [11]);
-	MPE: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the P field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2 is not configured, or if the Serving Cell operates on FR1, or if the P field is set to 0, R bits are present instead;
-	Bi: This field indicates whether the candidate beam information identified by either SSBRIi or CRIi is present or not. If the B1 field is set to 1, the first octet containing SSBRI1 or CRI1 is present and if the B2 field is set to 1, the second octet containing SSBRI2 or CRI2 is present, and so on;
Editor's note: FFS bits for beam presence are needed.
-	P i: If mpe-Reporting-FR2-r17 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise;
-	MPE i: If mpe-Reporting-FR2-r17 is configured, and the Serving Cell operates on FR2, and if the corresponding P i field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2-r17 is not configured, or if the Serving Cell operates on FR1, or if the P i field is set to 0, R bits are present instead;
-	SSBRIi or CRIiRS IDi: This field is set to the index of an SSB or a CSI-RS indicates the candidate beam identified by either SSBRI or CRI, where SSBRI and CRI are signalled by the number of entries in the corresponding CSI-SSB or NZP-CSI-RS ResourceSets identified byin mpe-ResourcePool as specified in TS 38.331 [5]. This field is present when Pi is set to 1. The length of this field is 6 bits;
-	R: Reserved bit, set to 0.


[image: ]
Figure 6.1.3.48-1: Enhanced Single Entry PHR MAC CE
[bookmark: _Toc100872152]6.1.3.49	Enhanced Multiple Entry PHR MAC CE
Can refer to the TP for 6.1.3.48 Enhanced Single Entry PHR MAC CE.
END OF CHANGE
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Figure 6.1.3.48-1: Enhanced Single Entry PHR MAC CE
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