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Introduction
Over the past few meetings, RAN4 has been discussing enhanced solutions to avoid radio link failures (RLFs) and connection releases in Rel-16 [1-4]. During the October RAN4 meeting, we agreed to further discuss signaling based solutions while considering potential impact to RAN4 and RAN2 specifications.

RAN4 #92Bis WF [5]:
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The outcome of that discussion was the agreement that a RAN2 based signaling is needed and that P-MPR will be indicated to the network [6]. An LS informing RAN2 of the latest agreements was also approved [7]. 

RAN4 #93 agreements [6]:
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With an agreement on the solution approach, we still need to further discuss what additional information will be indicated to the network, as well as how the report will be configured. In this paper we present our views on these two aspects.

Discussion
In our last meeting, RAN4 agreed to focus on a RAN2 based signaling solution as an enhancement to prevent potential link failures. Furthermore, MAC-CE was deemed a suitable method for the report [6]. However, to complete the new enhanced solution we still need to address a couple of open issues.

Open issues
What will be signaled in the report
P-MPR has already been agreed to be signaled to the network [6]. However, additional parameters like a dynamic or preferred duty cycle were left to be further discussed. Including a dynamic duty cycle is useful as it can prevent unnecessary restriction the UL duty cycle (static), and may reduce the back off taken by the UE. In order for gNB to correctly interpret the preferred UL duty cycle included in the report, this one will be referenced to Pcmax. The power headroom (PHR) will also be included in the report, as the UE is required to report Pcmax together with the PHR [8].

Observation 1: Reporting a duty cycle preference, along with P-MPR, and PHR provides gNB with the necessary information to best determine what step to take to prevent potential link failures.

Proposal 1: In addition to P-MPR, the report should include a preferred duty cycle referenced to Pcmax and the PHR.

Report configuration: periodic or event driven (aperiodic)
A periodic configuration for the report with a designated timer makes sense from the perspective of avoiding too many reports and aligning timing parameters [9]. However, there are specific events that should, regardless of this timer, be able to trigger the report. Because of this, it makes sense to have the report be event-driven and include a periodic timer expiration as one of the triggering events. Essentially, the report will be mostly periodic, especially if the chosen timer value is small enough (ms range). But, there will also be important designated aperiodic events. This is the same approach used in the power headroom report [10]. PHR triggering conditions can be used as guideline in our discussion.

Observation 2: The report should be event driven and include a timer expiration as one of the triggering conditions.

We do need to further discuss which specific event, or combination of events, will trigger an aperiodic report. As previously discussed in [11], P-MPR exceeding a certain dB value can be one event. This may be combined with a change in environment conditions, or headroom.

Proposal 2: RAN4 should align on and finalize the full list of triggering conditions for the report. PHR triggering conditions can be used as guideline for discussion.

Configurable parameters
Again, as with the PHR, a set of configurable parameters will be needed for our report [12]. These parameters are set by gNB and will be used in the triggering conditions. Configurable parameters may include timers, factor changes, and relevant thresholds. A small periodic timer (few ms) should be sufficiently comprehensive considering the large averaging periods in MPE (2 to 4 seconds).

Parameter values: range and granularity
· Preferred UL duty cycle: 10 to 100% (if possible, 5% steps)
· Power headroom: Should follow the same octet format used in PHR with 2 reserved bits, the remaining 6 bits yield enough granularity headroom values (64 entries)
· P-MPR: No strong preference, can be 0 to 30 dB (1 dB steps)

While the above values make sense from our perspective, we are open to discuss.

Proposal 3: RAN4 should discuss the value, range and granularity of the reported parameters.
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Conclusions
In this contribution we discussed the remaining open issues to complete the RAN2-based signaling solution for Rel-16. The following observations and proposals were made:

Observation 1: Reporting a duty cycle preference, along with P-MPR, and PHR provides gNB with the necessary information to best determine what step to take to prevent potential link failures.

Proposal 1: In addition to P-MPR, the report should include a preferred duty cycle referenced to Pcmax and the PHR.

Observation 2: The report should be event driven and include a timer expiration as one of the triggering conditions.

Proposal 2: RAN4 should align on and finalize the full list of triggering conditions for the report. PHR triggering conditions can be used as guideline for discussion.

Proposal 3: RAN4 should discuss the value, range and granularity of the reported parameters.
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* In RAN4#93 companies provide further analysis on details of their proposed solution such as
¢ Expected signaling latency of the proposed solution
¢ For example what is the time between UE detects MPE event and BS receives the MPE event
information
¢ Provide RAN4 specification impact
* RAN1 and RAN2 specification impact is encouraged to be provided in RAN4 contribution
* RAN4 chooses the solutions to address MPE
* LSis sent to RAN1 or RAN2 or both if needed
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* RAN2 based signaling solutions are sufficiently fast for the FR2 MPE purposes
* RAN4 shall request RAN2 to develop signaling for FR2 MPE purposes with the following assumptions;
¢ RAN4 understands MAC-CE is suitable method
* MPE event related assistance Information provided by the UE to the network
* P-MPR s indicated to the network and is agreed in RAN4#93 and-tS-issentto-RANZ-fromRAN4H#I3

* Dynamic duty cycle will be further discussed in RAN4#94 and-ifagreed-by-RANA-then RANZ willbe
informed

* Single entry PHR will be further discussed in RAN4 #94
* Report should be configurable as periodic, or event triggered. Configurable periods and trigger conditions
are FFS
* RAN4 will send LS to RAN2 in RAN4 #93 to inform RAN2 that MAC-CE signaling may be required for MPE
solutions. RAN4 will inform RAN2 on the complete solution in RAN4 #94




