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1. Introduction
This contribution discusses the remaining issues of the MPE mitigation solution in FR2 outlined in the agreed WF from the last meeting in[1] .

To date, RAN4 agreements were listed in the approved LS out to RAN2 in [2], that we are listing here for convenience:

RAN4 would like to ask RAN2 to develop the following Rel-16 FR2 MPE signalling based on MAC-CE to ensure sufficiently short signalling delays:
· at least UE’s P-MPR based event-triggered reporting including also reporting of the actual P-MPR level that UE needs for FR2 MPE reasons. 
· Network configurable P-MPR reporting threshold 
· A prohibit timer is enabled to be configured by network to trigger the P-MPR reporting
· P-MPR reporting range and reporting granularity are still under discussion in RAN4.

RAN4 will provide further details after its next meeting. 


2. Discussion
To summarize, according to WF in  [1], the following issues are to be clarified in this meeting:

a) P-MPR reporting range.
b) P-MPR reporting before or after it is reported.
c) Periodic reporting:
- If it is required, what are the benefits.
d) Dynamic duty cycle. Still no agreement to introduce it or not.
e) reference PCMAX understanding.
f) UE behavior after the network change of the duty cycle.

In the following paragraphs we will address the above topics and propose solutions.

2.1 P-MPR reporting range

According to the WF in [1], in the last meeting we ended up with 3 options on the table:

Option a) Range from 1 dB to [20, 31] with 5 bits (up to 32 values), 1 dB step;
Option b) Range from 1dB to [>10] dB, with 2 bits (4 values) like {1~3, 4~6, 7~9, >=10} or {1~5, 6~8, 9~11, >=12};

Option c) Or Compromise between Option A and B e.g. as shown in the table:

	1
	1 dB

	2
	2 dB

	3
	3 dB

	4
	4 dB

	5
	5 dB

	6
	6 dB

	7
	7 dB

	8
	8 dB

	9
	9 dB

	10
	10 dB

	11
	11-13 dB

	12
	14-16 dB

	13
	17- 20 dB

	14
	21-24 dB

	15
	25-29 dB

	16
	≥30dB



Table 2.1 P-MPR reporting range Option c)

The reporting range should take in consideration the fact that the P-MPR and the MPR are compared and the maximum is applied as a reduction to the UE power class. 

Also, it is important to mention that MPR levels tabled in the 38.101-2 specification are known by the network as most conservative values for specific waveforms, modulation order and RB allocation. The range can start as low as 1.5dB and going up to 9 dB for single carrier and up to 11.2 for intra-band carrier aggregation.

Observation 1: The MPR range is between 1.5 and 9 dB for single carrier and up to 11.2dB for CA case.

Due to the MPR range and granularity, we believe that at least the 1-10 dB interval should be covered by a 1dB P-MPR granularity.

Observation 2: Due to the MPR range and granularity, we believe that P-MPR reporting for the 1-10 dB interval should be covered by a 1dB granularity.

For the higher values, we believe that due to the current tolerances in place, option 3 will allow for a good overall reporting granularity.

Proposal 1: Agree option c) for P-MPR reporting range.

2.2 P-MPR reporting before or after it is applied 

The MPE limit is related to a time averaged power density. Thus, even if the UE should apply P-MPR to the current transmission that contains the P-MPR report, the UE can delay it, transmit the report with the required power that contains the P-MPR required report that is related to the current UL grant.  This will essentially trigger the P-MPR report and that is why periodic reporting is required in order to have following up reports with real P-MPR absolute values.

Observation 3: The first P-MPR triggered report can contain the virtual P-MPR value required against the current UL grant.

Observation 4: The subsequent periodic P-MPR reports should contain the real P-MPR values.

Proposal 2: The first P-MPR triggered report contains the virtual P-MPR against the current grant, while the subsequent periodic P-MPR reports should contain the real P-MPR values. 

Proposal 3: Introduce the P-bit, as a flag that makes the difference between virtual and real P-MPR.

2.3 Dynamic duty cycle reporting and/or P-MPR reporting periodic requirement

In general, we are in favor of introducing the dynamic duty cycle reporting as it can assist the network scheduler maintain the UL coverage in a dynamic fashion. However, for the sake of progress, we would agree to have only P-MPR reporting with triggered and periodic reporting. The periodic reporting will allow a closed monitoring of the MPE situation for the UE.

Proposal 4: If dynamic duty cycle reporting cannot be agreed, then periodic P-MPR should be introduced.

2.4 Reference Pcmax

In this context, the reference Pcmax does not make any difference, since the natural limitations in the physical layer in the UL directions can be inferred by network from the normal PHR reports and already in place power control rules. 

Proposal 5: In the context of FR2 MPE mitigation, the reference Pcmax concept is not needed.

2.5 UE behavior after the network change of the duty cycle

It is in our understanding that one of the consequences of a P-MPR report or of a duty cycle report, may be a duty cycle adaptation. However, depending on the traffic load or many other factors the network may react in a different way, reconfiguring the UE, handover the UE to another frequency band etc. To conclude, we believe that this behavior cannot be specified and should be left as a network implementation choice.

Proposal 6:  UE behavior after the network change of duty cycle cannot be specified.

3. Conclusion
In this contribution we discussed the remaining issues for MPE mitigation in FR2. 

Observations:
Observation 1: The MPR range is between 1.5 and 9 dB for single carrier and up to 11.2dB for CA case.

Observation 2: Due to the MPR range and granularity, we believe that P-MPR reporting for the 1-10 dB interval should be covered by a 1dB granularity.

Observation 3: The first P-MPR triggered report can contain the virtual P-MPR value required against the current UL grant.

Observation 4: The subsequent periodic P-MPR reports should contain the real P-MPR values.


Proposals:
Proposal 1: Agree option c) for P-MPR reporting range.
Proposal 2: The first P-MPR triggered report contains the virtual P-MPR against the current grant, while the subsequent periodic P-MPR reports should contain the real P-MPR values. 

Proposal 3: Introduce the P-bit, as a flag that makes the difference between virtual and real P-MPR.

Proposal 4: If dynamic duty cycle reporting cannot be agreed, then periodic P-MPR should be introduced.

Proposal 5: In the context of FR2 MPE mitigation, the reference Pcmax concept is not needed.

Proposal 6:  UE behavior after the network change of duty cycle cannot be specified.
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