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1 Introduction

This is the report of the offline to continue discussion on P-MPR reporting to mitigate MPE in FR2:

	· [AT111-e][037][NR-R4] MPE (Interdigital)


Scope: Determine agreeable parts in a first phase, Agree CRs in a second phase (reusing PHR, procedure, added trigger, the MAC CE format once R4 determines number of P-MPR bits)

Deadline: Agreed CRs EOM, Deadline for comments at least 24h before. Intermediate deadlines by Rapporteur if needed.


phase 2: For agreeable parts, continuation to agree CRs. Deadline: September 2nd, 18:00 UTC


In RAN2#110e, P-MPR MPE reporting was discussed and the following assumptions were agreed:

R2-2006300
[AT110e][030][Other] FR2 MPE (interdigital)
InterDigital
discussion

[030] R2 understanding of R4 agreement: UE triggers MPE reporting if at least one cell of the MAC entity with a P-MPR ≥ a configurable threshold (per cell). 
[030] Support a per MAC entity RRC configuration, whereby the MAC entity reports MPE related P-MPR only when such parameter or IE is configured (10/10)
[030] For P-MPR threshold for absolute triggering, a separate value is configured for MPE reporting procedure per MAC entity (9/10).

[030] FR2 MPE-related P-MPR reporting is an optional per-UE capability 

Further, the following was agreed after online discussion in RAN2#111e:

· R2 assumes to reuse / extend PHR MAC CE, and continue the MPE work accordingly (main remaining FFS is the required number of bits).

· We use Indep prohibit timer instance (for MPE and PHR)

· The UE cap is already in the mega CR, if we cannot converge on MAC and RRC CRs, also the UE cap should be removed for now (to stick to normal practice)
· Include MAC and RRC CR in the email discussion. 
Further, the following LS was received from RAN4 towards the end of the offline discussion:
R2-2008571
LS on MPE enhancements

RAN4
LSin

There are two main outstanding points that should be deal with, in light of the new LS:

· The reported P-MPR range R4 decided was missing the bracket 0 to 3 dB, thus implying R2 has to add a way to indicate whether MPE P-MPR is included in the PHR MAC CE or not. 

· R4 agreed to use relative PHR threshold for MPE P-MPR reporting. R2 should discuss how to implement this.
This second phase of the discussion is to settle these two remaining points.
2 Discussion
2.1 Reporting no power backoff due to MPE
Per RAN4’s LS, 
· P-MPR reporting range and reporting granularity are as follows: 

· The reported absolute P-MPR values are defined using 2 bits as follows: {3dB ≤ P-MPR < 6 dB, 6 dB ≤ P-MPR < 9 dB, 9dB ≤ P-MPR < 12 dB, P-MPR ≥ 12 dB}. 


Therefore, the UE behaviour is not clear when P-MPR is less than 3 dB. This can create an ambiguity for understanding whether the UE has experienced an MPE even or not. A bit can thus be used to distinguish whether power backoff due to MPE was applied.

Ericsson has provided a revision to the MAC CR to implement the indication of zero backoff. This can be found in v7 in the drafts folder:

ftp://ftp.3gpp.org/tsg_ran/WG2_RL2/TSGR2_111-e/Inbox/Drafts/%5BOffline-037%5D%5BNR-R4%5D%20FR2%20MPE%20(Interdigital)/Draft%20CRs/DRAFT_R2-2008510_38321_CR0883_Addition%20of%20MPE%20reporting%20to%20TS%2038321_v7_Ericsson.docx
Since there are no more reserved bits left in the PHR MAC CE, the thinking is to reuse the P-bit, because the P-bit should be zero when no backoff is applied and thus the PcMAX is not changed. Per v7, if mpe-Reporting is configured and the UE does backoff, the P-bit is set to 1 and the exact backoff is in the MPE field. If there is no backoff P-bit is 0 and the MPE field consists of R bits. If mpe-Reporting is not configured P-bit retains its existing function.
Question 1: Do you agree to use the P-bit to indicate whether power backoff due to MPE was applied or not, when MPE reporting is configured, e.g. per v7 of the MAC CR?
	Company
	y/n
	Additional comments

Companies are invited to provide revisions to the CR in the draft folder as well

	Ericsson (Mattias)
	Y
	

	Interdigital (Faris)
	Y
	

	Nokia (Tero)
	Y
	


2.2 Relative threshold for MPE P-MPR
Per RAN4’s LS, 

· In addition to the absolute threshold, RAN4 agreed that relative threshold is needed:

· This relative P-MPR threshold is complimentary and additional to the previously agreed absolute P-MPR threshold. 

· The network can configure the relative P-MPR threshold to values {1dB, 3dB, 6dB, infinity}

· The relative threshold applies to P-MPR values below and above the absolute threshold once a P-MPR is reported based on absolute threshold. 

· RAN4 noticed that TS 38.321 has defined a parameter “phr-Tx-PowerFactorChange” for the PHR reporting. And PHR reporting will be triggered when power backoff due to power management (P-MPR) for this cell has changed more than “phr-Tx-PowerFactorChange” dB since the last transmission of a PHR. Thus, RAN4 ask RAN2 to check whether this parameter can be used for the P-MPR relative threshold.
R4 explains that the relative threshold should be relative to the PHR that was triggered by MPE, not relative to any PHR. To implement the relative threshold, the following options are thus possible:
· Option 1: Reuse “phr-Tx-PowerFactorChange” with no changes.

· Option 2: Trigger a new PHR if the backoff due to MPE power reduction is equal mpe-Threshold ± mpe-RelativeThreshold after the transmission of the PHR MAC CE that was triggered by MPE. mpe-RelativeThreshold is a newly configured parameter in RRC.

· Option 3: Trigger a new PHR if the difference between the current measured power backoff and the last reported power backoff due to MPE is larger than mpe-RelativeThreshold. mpe-RelativeThreshold is a newly configured parameter in RRC.
Question 2: Which option is preferred for implementing the relative threshold in R4’s LS?

	Company
	Preferred Option
	Additional comments

	Ericsson
	Option 1
	This seems simplest.

	Interdigital
	Option 1
	The existing relative phr trigger satisfies the condition R4 asked for.

	Nokia, Nokia Shanghai Bell
	Option 3
	Option 1 would be attractive for least amount of changes but it has one major drawback: It doesn’t work because network may only configure absolute P-MPR threshold but may not always configure relative P-MPR threshold.

This is because PHR and MPE configurations can be different: Assume network wants only absolute threshold to be configured but normal PHR reporting. This is not possible with option 1 as the threshold should be both infinite (to disable relative reporting) and finite (to allow normal PHR reporting). That’s why a new parameter is needed, as RAN2 always tries to avoid have two features configured using one and same parameter as this often causes inter-operability problems.
Therefore, the relative threshold requires a different configuration parameter from the PHR parameter. 


The final detail is when should the MAC entity stop using the relative threshold and only report MPE when the absolute threshold for power backoff is exceeded:

· Option 1: when the MAC entity doesn’t not apply a power backoff due to MPE (e.g. when the P-bit is reset to 0 per implementation in v7 of the MAC CR), i.e. if MPE P-MPR reporting has been triggered:
· Option 2: After reporting a relative power backoff (e.g. mpe-Threshold ± mpe-RelativeThreshold) if MPE P-MPR reporting has been triggered. Not clear how this works when mpe-RelativeThreshold is infinity.
· Option 3: Other?
Question 3: Which option is preferred to stop using the relative threshold to report MPE-MPR?

	Company
	Preferred Option
	Additional comments

	Ericsson
	3 - Do nothing
	The RAN4 LS talks about that at some point the relative threshold should start being applied. But it does not to say that the UE shall at a later point stop applying the relative threshold.

So, our understanding is that no such logic is to be added.

	Interdigital
	3 – Do nothing
	

	Nokia, Nokia Shanghai Bell
	3 – relative threshold logic can follow the PHR Tx power change logic
	According to the RAN4 LS, the relative threshold is complementary to the absolute one. This also means that the relative threshold may not always be configured, but when it is, it is only used once the reporting due to absolute threshold has been triggering. We also think that once the relative threshold conditions are met (i.e. absolute threshold has been exceeded), the relative threshold reporting will continue. It seems simplest to follow the PHR logic here.


2.3 Other open issues

	Company
	Additional comments


	Nokia, Nokia Shanghai Bell
	The relative threshold doesn’t have a configuration parameter in RRC currently, so RRC CR seems also needed.


3 Conclusion

RAN2 should discuss the above and agree to the following:
TBA
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