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Discussion and Decision
1 Introduction
This contribution provides our view on the MAC impacts of FeMIMO from the following aspects:
1) BFR procedure
2) PHR procedure
3) MPE procedure
2 Discussion

2.1 BFR
TRP specific BFR procedure is introduced in R17 FeMIMO WI. But there are still some open issues. 
Issue 1> How to determine the “beam failure is detected on both TRPs” and trigger cell specific procedure on SpCell?
There are two options for selection:
Option 1 (12/17): “beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is still pending (i.e. not cancelled).
Option 2 (4/17): “beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is still pending (i.e. not successfully completed)
In our understanding, option 2 is the correct interpretation. The complete TRP specific BFR procedure includes up to 4 steps: 1) BFR-SR, 2) the UL Grant for TRP BFR MAC CE transmission, 3) TRP BFR MAC CE transmission; 4) New UL grant to confirm the TRP BFR MAC CE transmission succeeded. Before the whole TRP specific BFR procedure successful completion, the UE cannot assume it can work well on this TRP. 
Figure-1 provides one example. The TRP-2 BFR is triggered after the TRP-1 BFR MAC CE has been transmitted but has not been acknowledged.
· In Option 1, UE will keep the previous ongoing TRP-1 specific BFR procedure, and trigger the TRP-2 specific BFR procedure in parallel. 
On SpCell, one TRP failure normally is recovered via another TRP link. If TRP-2 BFR is triggered, it means the dedicated link of TRP-2 cannot work well, and the NW cannot provide the confirmation (the step-4) to complete the TRP-1 specific BFR procedure via the TRP-2 link. For the TRP-2 specific BFR procedure, if the TRP-1’s BFR cannot be recovered, the TRP-2 BFR failure cannot be recovered via the TRP-1 link either. Therefore, the whole SpCell connection is broken. 

· In Option 2, UE will trigger the BFR RACH procedure, and both TRP failure can be recovered via the common RACH procedure. The SpCell connection can recovered. 
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Figure-1. TRP triggered BFR procedure

Therefore, Option 2 can provide the higher reliability than Option 1. 

Proposal 1: For SpCell BFR procedure, SpCell BFR procedure (i.e. BFR RACH) is triggered when the BFR of a TRP is triggered and the BFR for another TRP of the SpCell has not successfully completed. 

When the SpCell BFR is triggered, since the RACH procedure can be used to recover both TRPs’ beam failure problem, the previous ongoing TRP BFR procedure can be terminated. 
Proposal 2: For SpCell BFR procedure, if BFR RACH procedure is triggered, the UE will terminate the ongoing TRP specific BFR procedure.  

Issue 2> The interaction between the TRP BFR procedure and cell BFR procedure on SCell
For the TRP specific BFR procedure on SCell, since the TRP BFR procedure can be recovered via the SpCell, not reply on another TRP’s link. Therefore, there is no problem to keep the two TRP BFR procedure in parallel. 
Proposal 3: For SCell BFR procedure, when the BFR of both TRPs are triggered, the UE performs the two TRP BFR procedures in parallel, and no SCell BFR procedure is triggered. 

Issue 3> The Enhanced BFR MAC CE format
RAN2 agreed to introduce the TRP BFR info in the Enhanced BFR MAC CE, but the format in detail is FFS. Figure-2 provides the proposed Enhanced BFR MAC CE design with the interpretation as below:
· For each reporting cell, the reporting granularity is per TRP not per cell.  
· 1 octet is introduced to indicate whether 1 or 2 TRP info per cell is included. (Tn=0: 1TRP, Tn=1: 2TRPs)
· For each octet of the TRP BFR info, T bit is to indicate the TRP index. (T=0, TRP-1; T=2, TRP-2)
· For the serving cell where the mTRP feature is not enabled, if the cell specific BFR is included in this MAC CE, UE can indicate Tn=0, and ignore the T field in the corresponding octet. 

· For the Truncated Enhanced MAC CE, the UE can indicate all the problematic info in the first two octets, and possible to include partial TRP info of one cell. 
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Fiure-2. Enhanced BFR MAC CE format
Proposal 4: Agree the Enhanced BFR MAC CE format as indicated in Figure-2. 
Proposal 5: In the Truncated Enhanced BFR MAC CE, it can only include the BFR info of one TRP if the BFR of both TRPs are triggered. 

2.2 PHR

With the mTRP PUSCH repetition feature introduced in FeMIMO, it was agreed for the UE to report two PHs (one per TRP) in the PHR MAC CE. And the Enhanced PHR MAC CE shall be introduced to report two PHs for the same cell. The enhancement should be supported for both single-entry and multi-entry PHR MAC CE. 
Proposal 6: The Enhanced PHR MAC CE with two PHs of the same serving cell is introduced for both the single-entry format and multiple entry format. 

Proposal 7: Both single octet bitmap (7 Ci bits and 1 R bit) and 4 octet bitmap (31 Ci bits and 1 R bit) formats are supported for the Enhanced PHR MAC CE.

Figure-3 provides the example of the single entry Enhanced PHR MAC CE format. In our understanding, the PH info should be used to reflect the power headroom and the pathloss of one link. Therefore, in the Enhanced PHR MAC CE format with two PHs per cell, the Pcmax.f.c should be reported together with PH value and reflect the pathloss info for each TRP.  For the V-bit setting, if only one PH info is included, the other PH  info should be calculated as the virtual PH. Since the single entry PHR is reporting for non-CA case, it’s impossible for UE to report both virtual PHs in the same PHR MAC CE. 
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Figure-3. The single entry Enhanced PHR MAC CE

Proposal 8: The two PHs together with two Pcmax.f.c are included the Enhanced PHR MAC CE for the serving cell configured tih mTRP PUSCH repetition feature. 
Proposal 9: Agree the single entry Enhanced PHR MAC CE as indicated in Figure-3. 
For the Enhanced multiple entry PHR MAC CE, for the cell with the mTRP PUSCH repetition configuration, UE will report two PHs together with the two Pcmax.f.c for each PH type of the same cell in the PHR MAC CE. 
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Figure-4. Enhanced multiple entry PHR MAC CE

Proposal 10: For the multiple entry Enhanced PHR MAC CE, for the serving cell with mTRP repetition configuration, the corresponding entry will follow the single entry enhanced PHR MAC CE format. 
About the configuration to enabling the two PHs reporting, since the two PHs reporting is the optional UE feature, the two PH reporting MAC CE should be explicitly configured via RRC. 
Proposal 11: The Enhanced PHR MAC CE (including two PHs) is explicitly configured via RRC configuration. 
About the trigger condition of the two PHs reporting, since the UE may have the different pathloss on the different TRP links, the PHR trigger condition of the pathloss change should be restricted in the same TRP. 
Proposal 12: The PHR trigger condition of the pathloss change is restricted in the same TRP.
2.3 MPE 
RAN1 agreed to introduce the R17 enhanced MPE reporting, in which NW configures UE M mpe-Resources for the MPE estimation, and configures N MPE values (one per resource) via the PHR MAC CE to NW (N< M).
	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




Since the number of the reported MPE value is less than the configured number, how to decide the reported MPE values should be decided by RAN1 or RAN4. And the trigger condition for the MPE value reporting (per beam or per cell) should be also decided by RAN1 or RAN4. 
Proposal 13: postpone the RAN2 discussion on the MPE enhancement feature until more information is provided by RAN1 and RAN4. 
3 Conclusion
According to the analysis in section 2, we propose that:
<BFR>

Proposal 1: For SpCell BFR procedure, SpCell BFR procedure (i.e. BFR RACH) is triggered when the BFR of a TRP is triggered and the BFR for another TRP of the SpCell has not successfully completed. 

Proposal 2: For SpCell BFR procedure, if BFR RACH procedure is triggered, the UE will terminate the ongoing TRP specific BFR procedure.  

Proposal 3: For SCell BFR procedure, when the BFR of both TRPs are triggered, the UE performs the two TRP BFR procedures in parallel, and no SCell BFR procedure is triggered. 

Proposal 4: Agree the Enhanced BFR MAC CE format as indicated in Figure-2. 

Proposal 5: In the Truncated Enhanced BFR MAC CE, it can only include the BFR info of one TRP if the BFR of both TRPs are triggered. 

<PHR>

Proposal 6: The Enhanced PHR MAC CE with two PHs of the same serving cell is introduced for both the single-entry format and multiple entry format. 

Proposal 7: Both single octet bitmap (7 Ci bits and 1 R bit) and 4 octet bitmap (31 Ci bits and 1 R bit) formats are supported for the Enhanced PHR MAC CE.

Proposal 8: The two PHs together with two Pcmax.f.c are included the Enhanced PHR MAC CE for the serving cell configured tih mTRP PUSCH repetition feature. 
Proposal 9: Agree the single entry Enhanced PHR MAC CE as indicated in Figure-3. 

Proposal 10: For the multiple entry Enhanced PHR MAC CE, for the serving cell with mTRP repetition configuration, the corresponding entry will follow the single entry enhanced PHR MAC CE format. 
Proposal 11: The enhanced PHR MAC CE (including two PHs) is explicitly configured via RRC configuration. 
Proposal 12: The PHR trigger condition of the pathloss change is restricted in the same TRP.
<MPE>

Proposal 13: postpone the RAN2 discussion on the MPE enhancement feature until more information is provided by RAN1 and RAN4. 
