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1 Introduction
This is the summary report for tdocs submitted for P-MPR reporting to mitigate MPE in FR2:

	· [AT110e][030][Other] FR2 MPE (Interdigital)


Scope: Treat discussion papers R2-2004341, R2-2004906, R2-2004932, R2-2005126, R2-2005138, R2-2004386, R2-2004650, R2-2004778 (proponents are responsible to explain and drive)


Part 1: Identify agreeable changes. If needed after a first round of email discussion, can be revisited on-line. Rapporteur can set additional check-points.
      Deadline for part 1: June 8th 13:00 UTC

Part 2: For agreeable parts, continuation to agree CRs. Deadline: EOM




RAN4 has sent an LS to RAN2 asking to introduce MAC-CE that reports the P-MPR when P-MPR is higher than a configurable threshold [1]:
	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


Offline discussion “[AT109bis-e][041][NR16 Other] MPE enhancements FR2” was started last meeting in RAN2#109bis-e, but the consensus was to wait for further progress in R4.
2 MPE Reporting in L2/3
The work item on NR RF Requirement Enhancements for FR2 in [21] includes an objective to avoid RLFs or Connection Release caused by applying large P-MPR due to compliance to regulatory exposure requirements in FR2. The network needs to be aware of any applied power backoff by the UE in order to schedule the UE with the appropriate number of RBs subsequently. 

It can be useful to get a common understanding of the reporting procedure and what is required to be reported. An LS from RAN4 may also arrive this meeting, which should clarify a number of open issues, including the number of bits used for the granularity of the reported P-MPR.
2.1 Triggering of MPE reporting
Per RAN4’s agreement, FR2 MPE P-MPR reporting is event triggered based on P-MPR exceeding a network configured threshold for event-triggered. This is based on the absolute P-MPR value and is thus different from the relative P-MPR reporting specified for PHR, whereby the UE triggers a new PHR if the P-MPR difference relative to the last reported value is larger than a configured threshold. When the UE’s exposure limit exceeds MPE, the UE can apply power backoff over UL transmissions in different serving cells in the cell group, i.e. per MAC entity. The following MPE P-MPR reporting triggers are thus possible:

· Option 1: UE triggers MPE reporting if at least one cell in the MAC entity with a P-MPR ≥ a configurable threshold (per cell). This is proposed by [4, 7, 8, and 18] 
· Option 2: UE triggers MPE reporting if cumulative P-MPR applied in all cells (i.e. the sum) in the MAC entity ≥ a configurable threshold.
· Option 3: Reuse PHR trigger on relative PMPR to the last reported value: trigger if the P-MPR change comparing to last report ≥ a configurable threshold. Proposed by [7 and 13].
· Option 4: UE triggers MPE reporting if P-MPR change drops comparing to last report < a configurable threshold. Proposed in [8]. This can be helpful for the network to know that corrective action worked, i.e. UE goes back to normal operation.
Question 1: which option(s) do you prefer for triggering MPE reporting to the network?
	Company
	Preferred option(s)
	Additional comments

	
	
	


2.2 P-MPR reporting for multiple cells

When the UE’s exposure limit exceeds MPE, how the UE applies power backoff over UL transmissions in different serving cells is up to the UE. The UE may also apply power backoff on one or more cells. The following options are thus possible for the design of the MAC CE:
· Option 1: bitmap of cells is included as header of the MAC CE (e.g. as in the PHR MAC CE format). Number of octets is proportional to the number of indicated cells with P-MPR applied. Proposed in [2, 7, 13, and 17]
· Option 2: MAC CE reports P-MPR for a single cell (fixed size MAC CE): a single cell index is included per P-MPR report [8 and 19]
· Option 3: MAC CE reports P-MPR for all serving cells, including cells for which P-MPR = 0 (fixed size MAC CE) [4]. This can be for 8 cells or 32 cells (1 or 4 bytes), depending on the configured number of uplink serving cells.
Question 2: which option do you prefer for the format of the MAC CE to indicate the cell?
	Company
	Preferred option
	Additional comments

	
	
	


2.3 New MAC CE vs. re-use PHR MAC CE
This can be made clear if more input arrives from RAN4 during this discussion. One limitation of the PHR MAC CE is it only has 2 reserved bits, so a new MAC CE can be a better design if RAN4 agrees to report the P-MPR granularity with more than 2 bits. The following options are proposed:
· Option 1: Introduce a new MAC CE to report MPE-related P-MPR [4, 8, 18]. This allows flexibility for more than 2 bits of P-MPR and allows the reporting procedure to be separate from the legacy PHR reporting procedure, including separate configuration of the prohibit timer and threshold.
· Option 2: Reuse PHR framework and PHR MAC CE: replace the 2 reserved bits with P-MPR for MPE [2, 7, 13]. This should be straight forward if RAN4 agrees to a 2-bit granularity for P-MPR. This applies for both single and multiple entry PHR.
· Option 3: Enhance PHR MAC CE to possibly accommodate more than 2 bits of P-MRP granularity [2, 7, 17]. This applies for both single and multiple entry PHR.

[2] further explains the specified behavior that for current PHR MAC CE, i.e. where PcMax is reported if V=0 and is omitted otherwise.
Question 3: which option do you prefer for the MAC CE type used to report MPE-related P-MPR?
	Company
	Preferred option
	Additional comments

	
	
	


For reusing the PHR MAC CE, one potential issue discussed in [2] is whether new MPE-related P-MPR triggers apply to legacy PHR MAC CEs (e.g. for P-MPR reporting caused by SAR for cells in FR1).
Applicable only for options 2 or 3 in Q3:
Question 3(a): For new triggers agreed (per Q1, e.g. triggering based on absolute P-MPR), do you agree that such trigger should not apply to legacy PHR (e.g. for SAR P-MPR reporting in FR1)?

	Company
	Reply 
(y/n)
	Additional comments

	
	
	


[2, 17] also discuss whether the enhanced PHR MAC CE can be triggered by legacy PHR triggers, in addition to the MPE-related P-MPR trigger, and whether legacy PHR MAC CE can also include the P-MPR due to legacy triggers of PHR reporting. In other words, can the UE report MPE-related P-MPR in a PHR MAC CE triggered by legacy triggers (e.g. pathloss change, activation of Scell, periodic reporting etc), even if the P-MPR is less than the configured threshold.
Applicable only for options 2 or 3 in Q3:
Question 3(b): Do you agree that PHR MAC CE with enhanced structure (which includes MPE P-MPR) can only be triggered by P-MPR events agreed by R4?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


Configuration of MPE P-MPR reporting function:
If the PHR MAC CE is reused, the network needs to support it. [2, 7] point out that a R-15 gNB may not decode an enhanced PHR MAC CE for example. [2, 7, 13] thus propose to add an explicit RRC configuration, whereby the UE reports MPE related P-MPR only when such parameter is configured. Such RRC parameter can be per UE configuration, i.e. only from Rel-16 compatible cells.
Applicable only for options 2 or 3 in Q3:
Question 3(c): Do you agree to limit MPE P-MPR reporting to only when configured to report it?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


2.4 RRC Parameters

RAN4 has indicated in the LS the need for a configured threshold for the purpose of absolute triggering and a prohibit timer. RAN4 further tentatively agreed that periodic PMPR reporting is not introduced [22].
Reporting prohibit timer:

To configure the prohibit timer, the following options are proposed:

· Option 1: Reuse the value configured for the PHR prohibit timer [7, 13]
· Option 2: A separate timer is configured for MPE reporting procedure per MAC entity [8, 18]
Question 4: which option do you prefer for the configuration of the prohibit timer for MPE reporting?
	Company
	Preferred option
	Additional comments

	
	
	


[8] further proposes to stop the prohibit timer if P-MPR drops below a threshold for a previously reported P-MPR. This is relevant if the trigger in Option 4 for question 1 is agreed.

Question 5: Do you support stopping the prohibit timer if P-MPR drops below a threshold for a previously reported P-MPR?

	Company
	Reply 
(y/n)
	Additional comments

	
	
	


P-MPR threshold for absolute triggering:
To configure the threshold for absolute P-MPR triggering, the following options are proposed:

· Option 1: A separate value is configured for MPE reporting procedure per MAC entity [8, 18]
· Option 2: Reuse value configured for PHR in phr-Tx-PowerFactorChange dB [7, 13]
Question 6: which option do you prefer for the configuration of the P-MPR threshold for absolute triggering?
	Company
	Preferred option
	Additional comments

	
	
	


2.5 Other Details

Need to trigger SR

An open issue in discussed in offline 041 in R2#109-bis-e is whether there is a need to signal a new SR when MPE is triggered and UE has no grant to multiplex the MAC CE. R4 agreed that P-MPR is reported by the UE after or on the grant and the exact details are up to UE implementation. The new MAC CE can be dynamic in nature during dynamic scheduling, i.e. similar to the PHR MAC CE. [8] however points out that this may cause reporting delays for the network. [8] proposes to trigger SR if the P-MPR value is larger than a configured threshold for this SR triggering, as a mean to provide an early warning to the network.

Question 7: Do you agree to trigger SR if the P-MPR value > a configured threshold?
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


eLCID allocation

If a new MAC CE is introduced, [4] proposes to use a one-octet eLCID for the to save the signalling overhead.
Question 8: If a new MAC CE is introduced, do you agree to use one-octet eLCID?
	Company
	Reply 
(y/n)
	Additional comments
whether eLCID set1 (below 64) or set2 (above 64) is used

	
	
	


LCP multiplexing priority

If a new MAC CE is introduced, [4] proposes to use the same LCP multiplexing priority as the PHR MAC CE.

Question 9: If a new MAC CE is introduced, do you agree to use the same LCP multiplexing priority for this MAC CE? If not clarify what priority should be used (if you support a new MAC CE).
	Company
	Reply 
(y/n)
	Additional comments

	
	
	


UE capability: 
[2, 4, 8, 13] propose that MPE-related P-MPR reporting should be a per-UE optional capability. [4, 13] think this can also be frequency agnostic, though the MPE P-MPR reporting is only for FR2. [4] prefers to wait for R4 before making decisions on capability.
Question 10: Do you agree that FR2 MPE-related P-MPR reporting is an optional per-UE capability?
	Company
	Reply 
(y/n)
	Additional comments


	
	
	


3 Conclusion

RAN2 should discuss the above and agree to the following:

TBA
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