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1	Introduction
RAN2 got an LS from RAN4 where they request RAN2 to specify RAN2 aspects of MPE.
[bookmark: _Ref178064866]2	Discussion
RAN2 got this LS-text in R4-2005670:
	1. Overall Description:
RAN4 has agreed further details on the Rel-16 FR2 MPE enhancement signalling, which is used to mitigate RLF due to sudden and unpredictable large back off caused UE’s actions to ensure compliance with MPE regulation.

In addition to the previous details provided for the Rel-16 FR2 MPE enhancement signalling RAN4 would like to ask RAN2 to take the following additional details into account when developing MAC-CE based signalling for the FR2 MPE enhancements:
· Network configured threshold for event-triggered FR2 MPE P-MPR reporting is defined based P-MPR being higher than a configurable threshold. Whether an additionally relative threshold will be defined is still under discussion in RAN4 and RAN4 will inform RAN2 the outcome in the following meeting
· P-MPR reporting range and reporting granularity will be defined in the next RAN4 meeting using [2…5] bits. RAN4 will inform RAN2 the exact reporting range and reporting granularity in its next meeting. 
· P-MPR is reported by the UE after or on the grant and the exact details are up to UE implementation. 


2. Actions:
To RAN WG2 group.
ACTION: 	RAN4 asks RAN2 group to take the above-mentioned information into account when defining Rel-16 FR2 MPE signalling




2.1	What is "MPE"?
To a RAN2-person the MPE-feature can be summarized as follows. There are regulatory requirements w.r.t. how much output power a UE can use. These requirements depend for example on the distance to a human body: if a user is very close to the antenna the UE has to reduce the output power it uses to ensure that the amount of energy exposed to the human body is below a certain limit.
When the UE performs this type of backoff the communication with the network would be impacted since the amount of available output power of the UE is reduced, and the gNB needs to know how much power is available in the UE so it can decide a suitable number of resource blocks to schedule the UE on, etc.
The amount of power available by the UE is however already reported to the gNB in the PHR MAC CE (the PCMAX,f,c field). The only thing which is not known to the gNB from the current PHR MAC CE alone is why the UE now has less power available.
What RAN4 has requested RAN2 to introduce is MAC signalling to allow the UE to indicate how much back off the UE has applied due to MPE-reasons. It has not been clearly indicated by RAN4 what the gNB should do with this information though.
2.2	New MAC CE or reuse PHR?
RAN4 indicated that the range and granularity of the P-MRP may require 2-5 bits. Exact number is still FFS.
If RAN4 were to agree that 2 bits is enough it would be possible to fit the new field in the existing PHR MAC CEs since there are two R-bits available.
Note: in RAN2#109bis it was agreed to use one of the R-bits in the first octet in the single-entry PHR MAC CE to use as P-bit.
Single-entry PHR MAC CE


Multi-entry PHR MAC CE


[bookmark: _Toc40946701]The PHR MAC CE could fit the MPE-report if it is 2 bits.

RAN4 says that there should be a network configured threshold for event-triggered MPE reporting. Fortunately, current procedures already triggers a UE to send a PHR MAC CE when the backoff applied by the UE changes by more than a threshold. From 38.321:
	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between.
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink;
-	addition of the PSCell (i.e. PSCell is newly added or changed);
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff 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]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.



[bookmark: _Toc40946702]Current specification makes a UE trigger a PHR MAC CE if the backoff exceeds a network configured threshold (namely phr-Tx-PowerFactorChange).

Based on the above, it seems that if RAN4 would agree that 2 bits for MPE reporting is enough, RAN2 can reuse the PHR MAC CE for MPE reporting.
[bookmark: _Toc40946703]If RAN4 agrees to that 2 bits is enough for MPE reporting, RAN2 will reuse the PHR MAC CE for this reporting.

The following CRs implement the above:
· R2-2004936 (38.321)
· R2-2004938 (38.331)
· R2-2004939 (38.306)

4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The PHR MAC CE could fit the MPE-report if it is 2 bits.
Observation 2	Current specification makes a UE trigger a PHR MAC CE if the backoff exceeds a network configured threshold (namely phr-Tx-PowerFactorChange).

Based on the discussion in the previous sections we propose the following:
Proposal 1	If RAN4 agrees to that 2 bits is enough for MPE reporting, RAN2 will reuse the PHR MAC CE for this reporting.
[bookmark: _GoBack] 
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