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1	Introduction 

One of the objectives in Rel-18 “Further NR coverage enhancements” work item [1] is to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations. Concerning that the delivery of high-power UL across all bands is dependent on SAR/MPE considerations at the UE during CA/DC operation, it has been proposed to enable information exchange between UE and gNB to improve scheduling and network performance when using higher power CA/DC, in particular, the ∆PPowerClass adjustment when UL duty cycle would exceed the limit, and that has precipitated several LS trafficking between RAN4 and RAN1 [2-5]. In the latest LS from RAN1, despite it has been confirmed that there is no RAN1 impact on enabling UE indication of ∆PPowerClass via aperiodic PHR report [5], RAN1 still raised a number of questions related to ∆PPowerClass reporting which need to be addressed by RAN4. Moreover, in this contribution we also pinpoint some open issues associated with ∆PPowerClass and the “increasing UE power high limit for CA and DC” feature which in our view shall be clarified within RAN4 first before any cross-working group development of the new ∆PPowerClass reporting feature.                                    
2 Discussion

The “Increasing UE power high limit for CA and DC” feature was introduced in Rel-17 with the intention to maximize the UE per-band power class capability while transmitting in two UL bands simultaneously which would have been underutilized without the feature due to the total maximum output power restriction in current 3GPP UE power class definition. The feature was intended to be leveraged in Rel-18 “Further NR coverage enhancements” as an objective for power domain enhancement with the consideration of SAR regulation where UE may restrain its total maximum output power via ∆PPowerClass or P-MPR when UL duty cycle exceeds certain limit. As the instance of UE applying ∆PPowerClass may be transparent to network, it has been proposed to enable UE ∆PPowerClass reporting to network to potentially improve scheduling and network performance when using higher power CA/DC. However, in our view the “Increasing UE power high limit for CA and DC” feature is just one variant of HPUE. The ∆PPowerClass should be applicable to all HPUE power classes and not be specific to HPUE with “Increasing UE power high limit for CA and DC” feature. Therefore, we think it needs to be clarified on whether the proposed ∆PPowerClass information exchange between UE and gNB is only specific to HPUE with “Increasing UE power high limit for CA and DC” feature.

Observation 1: “Increasing UE power high limit for CA and DC” feature is just one variant of HPUE.

Observation 2: The ∆PPowerClass should be applicable to all HPUE power classes and not be specific to HPUE with “Increasing UE power high limit for CA and DC” feature.

Proposal 1: RAN4 to clarify on whether the proposed ∆PPowerClass information exchange between UE and gNB is only specific to HPUE with “Increasing UE power high limit for CA and DC” feature.

On the other hand, ∆PPowerClass can only be 3dB or 6dB based on current RAN4 specifications [6]. The Rel-17 PC2 HPUE with “Increasing UE power high limit for CA and DC” feature has a nominal PCMAX at 27.8dBm. If UE UL duty cycle exceeds the limit, the PCMAX in principle should be capped at 23dBm which would mean ∆PPowerClass = 4.8dB instead of 3dB or 6dB. Therefore, clarification on what ∆PPowerClass value should be reported to gNB is needed, in particular, for HPUE with “Increasing UE power high limit for CA and DC” feature.

Observation 3: Based on current RAN4 specifications, ∆PPowerClass can only be 3dB or 6dB.

Observation 4: The Rel-17 PC2 HPUE with “Increasing UE power high limit for CA and DC” feature has a nominal PCMAX at 27.8dBm. If UE UL duty cycle exceeds the limit, the PCMAX in principle should be capped at 23dBm which would mean ∆PPowerClass = 4.8dB instead of 3dB or 6dB.

Proposal 2: RAN4 to clarify on what ∆PPowerClass value should be reported to gNB, in particular, for HPUE with “Increasing UE power high limit for CA and DC” feature.

Another aspect to be considered is that, for inter-band UL configuration, the per-band maximum output power limit may be as important as or even more important than ∆PPowerClass to gNB. Therefore, how the power back-off should be applied to each UL band may also need to be clarified.

Proposal 3: RAN4 to clarify on whether it is necessary to specify how ∆PPowerClass should be applied to each UL band, in particular, for HPUE with “Increasing UE power high limit for CA and DC” feature.

As the above open issues may have impact to the ∆PPowerClass reporting if it would be developed, we think they should be clarified within RAN4 first before any cross-working group development of the new ∆PPowerClass reporting feature.       
 
3	Conclusion

In this contribution we pinpoint some open issues associated with ∆PPowerClass and the “increasing UE power high limit for CA and DC” feature which in our view shall be clarified within RAN4 first before any cross-working group development of the new ∆PPowerClass reporting feature.

Observation 1: “Increasing UE power high limit for CA and DC” feature is just one variant of HPUE.

Observation 2: The ∆PPowerClass should be applicable to all HPUE power classes and not be specific to HPUE with “Increasing UE power high limit for CA and DC” feature.

Observation 3: Based on current RAN4 specifications, ∆PPowerClass can only be 3dB or 6dB.

Observation 4: The Rel-17 PC2 HPUE with “Increasing UE power high limit for CA and DC” feature has a nominal PCMAX at 27.8dBm. If UE UL duty cycle exceeds the limit, the PCMAX in principle should be capped at 23dBm which would mean ∆PPowerClass = 4.8dB instead of 3dB or 6dB.

Proposal 1: RAN4 to clarify on whether the proposed ∆PPowerClass information exchange between UE and gNB is only specific to HPUE with “Increasing UE power high limit for CA and DC” feature.

Proposal 2: RAN4 to clarify on what ∆PPowerClass value should be reported to gNB, in particular, for HPUE with “Increasing UE power high limit for CA and DC” feature.

Proposal 3: RAN4 to clarify on whether it is necessary to specify how ∆PPowerClass should be applied to each UL band, in particular, for HPUE with “Increasing UE power high limit for CA and DC” feature.
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