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Introduction
RAN4 agreed to focus on a signaling-based solution that will indicate P-MPR to the network to address potential radio link failures and connection releases in Rel-16 [1-3]. Thus far, options for the report’s granularity have been narrowed down and at least a network-configured P-MPR threshold was agreed to be used to trigger the report [4-6]. This left the reporting range and granularity of P-MPR, and further details on the report’s triggering conditions as the main remaining issues to be addressed in RAN4 [6].

The WF [6] encourages a compromise between two options for the report’s granularity (captured below). For the report configuration, the triggering mechanism and conditions will be further discussed.
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An LS updating RAN2 on the progress of our discussions was approved [7]. The LS also states that RAN4 will finalize the open issues and communicate our agreements to RAN2 in this meeting (RAN4 #95e).
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As we have to provide feedback to RAN2 during this meeting, in this paper we address the remaining open issues to finalize the Rel-16 enhanced solution.


Discussion
Remaining issues
While discussions on the content of the report have made some progress [3-5], the P-MPR range and granularity, report configuration, and triggering condition details remain open [6]. In the upcoming sections we will address these issues, starting with the range and granularity of P-MPR.

P-MPR reporting: range and granularity
During the email discussions of the last RAN4 meeting, the P-MPR granularity proposals were narrowed down to two options. Furthermore, a compromise between the two options below was explicitly encouraged in the way forward [6]. We will now further examine what compromise is reasonable for the granularity.
· Option 1: 5 bits (up to 32 values), example values {1, 2, 3, …, 30, 31}
· Option 2: 2 bits (4 values), example ranges {3 ≤ P-MPR < 6, 6 ≤ P-MPR < 9, 9 ≤ P-MPR < 12, P-MPR  ≥  12}

The network will decide what action to take mainly based on the reported P-MPR and current environment/transmission conditions. If fewer bits are used (Option 2), it will imply having ranges for reported P-MPR. This will impact any estimation gNB makes and the actions it may take based on this information. Therefore, a higher granularity is preferred, particularly for 1 to 10 dB P-MPR values (where a change in UL duty cycle can have the most impact). 

Observation 1: With 2 bits, the reported P-MPR will have ranges of values only and this will impact any estimation made by gNB. 

As a compromise, we suggest using 4 bits with finer granularity from 1 to 10 dB. The specific values and ranges, particularly after 10dB P-MPR, can be further discussed.
 
Proposal 1: Use 4 bits for P-MPR reporting in Rel-16 solution. 

P-MPR reporting: triggering conditions
Current agreements stipulate that P-MPR reporting will be at least triggered by a network-configured P-MPR threshold parameter. However, additional parameters for the triggering conditions need to be discussed. To avoid repeatedly sending the same P-MPR value, a prohibit timer is needed. As captured in a previous LS to RAN2 [5], the prohibit timer will be configured by the network. Following the approach used in PHR [8], this timer along with a configured change in P-MPR can serve as a triggering condition of the report. 

Proposal 2: In addition to the agreed P-MPR threshold, include a prohibit timer and P-MPR change in the network configured parameters used to define the report’s triggering conditions.

Periodic reporting
Considering our main goal is to optimize performance by minimizing potential link failures, it is useful to have the option of a periodic report. We may choose a small timer (ms range) to update P-MPR status because of the considerably larger averaging periods in MPE (2 to 4 seconds). Additionally, this will help align the P-MPR value with the PHR information. 
Once again, we may follow the approach used in PHR and include a timer expiration as one of the triggering events [8]. In fact, periodic reporting can be configured as optional based on the defined triggering condition and chosen value.

Observation 2: Periodic reporting of the UE’s status can be beneficial for the network when it configures the scheduling and may help prevent link failures. Also, it can be configured to be optional.

Conclusions
In this contribution we discussed the remaining open issues RAN4 needs to finalize to complete the Rel-16 enhanced signaling-based solution. The following observations and proposals were made:

Observation 1: With 2 bits, the reported P-MPR will have ranges of values only and this will impact any estimation made by gNB. 

Proposal 1: Use 4 bits for P-MPR reporting in Rel-16 solution.

Proposal 2: In addition to the agreed P-MPR threshold, include a prohibit timer and P-MPR change in the network configured parameters used to define the report’s triggering conditions.

Observation 2: Periodic reporting of the UE’s status can be beneficial for the network when it configures the scheduling and may help prevent link failures. Also, it can be configured to be optional.
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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.
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PMPR reporting: values

* Seven options have been provided in this meeting and merged into two options
after 15t round. Further down selection is discussed in 2" round.
* Option 1: 5 bits (up to 32 values), example values {1, 2, 3, ..., 30, 31}
* Option 2: 2 bits (4 values), example values {3 <P-MPR < 6,6 <P-MPR<9, 9 <P-MPR< 12, P-
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* Compromise is encouraged between Option 1 (5 bits) and Option 2 (2 bits), i.e.
2 to 5 bits

* It is agreed that PMPR reporting values will take PC1 into account if there is
difference comparing to PC3. And use PC3 as the baseline for the MPE discussion.
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