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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-18 coverage enhancement WI, the increasing UE power high limit is one of the objectives, and WF [1] was agreed with some open issues as can be seen in below table. This paper will discuss these aspects.

	Issue 4: Whether the “1Tx+2Tx” can be consider as a UE architecture in this WI to support inter-band UL CA/DC
· Some components think that simultaneous turn on 3Tx for 2 bands inter-band CA/DC (1 CC/band) can be covered by the current specification, while other companies think that this is a new feature.
· Whether supporting 3Tx for 2 bands inter-band CA/DC (1 CC/band) need to be captured in Rel-18 UE FR1 WI or a new WI is up to RAN decision.

Topic #2: Enhancement for SAR issue mitigation in FR1
Issue 6: Whether LS to RAN1 is needed for power backoff due to SAR compliance and relevant PHR reporting
· FFS whether LS to RAN1 is needed for power backoff due to SAR compliance and relevant PHR reporting.
Issue 7: Whether PHR reporting should be considered for power class backoff
· FFS whether PHR reporting should be considered for power class backoff.



2 Discussion
2.1 Increase power high limit with 3Tx
3Tx was extensively discussed in RAN4#105 and also the following RAN#98e meeting. A new WI [2] for UE with inter-band CA/DC 3Tx capability was approved and the targeted scenario includes inter-band CA/EN-DC with total power class PC2 or PC1.5. More specifically, it includes:
· CA power class or EN-DC power class is PC2
· PC3 FDD band 1Tx + PC2 TDD band 2Tx (UL MIMO and TxD)
· PC3 FDD band 1Tx + PC3 TDD band 2Tx (UL MIMO)
· PC3 TDD band 1Tx + PC2 TDD band 2Tx (UL MIMO)
· CA power class or EN-DC power class is PC1.5
· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)

In RAN#98e, the handling of the increased higher power limit for 3Tx capable UE was captured in the moderator summary as below:
[image: ]
Among these cases, the total power class PC2 with PC3+PC2 capability has been covered by Rel-17 increase power high limit feature though it was for 2Tx case.
And the CA/EN-DC total power class PC1.5 with PC3+PC1.5 capability is a new feature which is still under discussion of the general requirements in 3Tx WI [2]. 
Therefore, the increased higher power limit for UE with 3Tx capability actually is mainly for the CA/EN-DC total power class PC1.5 with FDD PC3 + TDD PC1.5. And considering this power class is still under general requirement definition phase, whether to start the discussion of increased higher power limit may need discussion. If we follow the way of how Rel-17 increased higher power limit feature introduced (allow UE Tx higher power but MPR/AMPR/Emissions don’t change and it is up to UE implementation to meet them), then probably the discussions can do in parallel.
Observation 1:   The inter-band CA/EN-DC with 1Tx + 2Tx include two cases, i.e. total power class PC2 with PC3+PC2 or total power class PC1.5 with PC3+PC1.5, and only PC3+PC1.5 need to be considered in the discussion of increased higher power limit feature.

Observation 2:   The inter-band CA/EN-DC with total power class PC1.5 (PC3+PC1.5) is still under general requirement definition in 3Tx WI.

Proposal 1:         Increased higher power limit feature for PC3+PC1.5 can be discussed in parallel with 3Tx WI if follow the way of how Rel-17 increased higher power limit feature was introduced, i.e. allow UE Tx higher power but MPR/AMPR/Emissions don’t change and it is up to UE implementation to meet them.
2.2 PMPR reporting for FR1
PMPR reporting for FR1 was proposed in papers last meeting, but there is no consensus on that. 

[bookmark: _Hlk127368574]It is well known that PMPR reporting was introduced for FR2 MPE issue because of large power back off which might cause radio link failure issue, however, it was considered the PMPR in FR1 is not as large as FR2 MPE issue. Therefore, the necessity of such reporting is unclear since this is not something new.

Observation 3:   PMPR reporting was introduced for FR2 MPE issue because of large power back off which might cause radio link failure issue, however, the PMPR in FR1 is not that large and no RLF issue observed.

Proposal 2:         PMPR is not reported in FR1 considering the power back off is not large in practice and the necessity is unclear.

[bookmark: _Hlk127369418]2.3 PHR reporting for power class back off
PHR reporting for power class back off was also proposed in last meeting, but not much discussion on this.

Some clarification of power class fallback probably is needed before discussion of whether it is needed or not. It is understood that the maxUplinkdutycycle may cause UE 3dB power back off. However, UE power class is reported in the initial access, after that it is not changed in the connected mode. Then the meaning of power class fall back is unclear from signalling perspective, though in RAN4 there are descriptions like UE shall comply with the default power class requirements when certain conditions are met.

Similar as FR1 PMPR reporting, this is not something new, but UE behaviour from Rel-15, not sure the necessity of such PHR reporting. Besides, current PHR reporting scheme includes the phr-Tx-PowerFactorChange parameter which can be used to trigger the PHR reporting when the Tx power has changed more than it. Probably PHR reporting for power class back off scenario can be covered by this scheme.

Observation 4:   UE power class is not changed after initial access from signaling perspective, though in RAN4 the UE complied power class requirements may change per conditions.

Proposal 3:         FFS on the necessity of PHR reporting for power class back off scenario, considering this UE behavior is not something new, and current PHR reporting trigger conditions can cover the case that Tx power changes more than a threshold. 

3 Conclusion
In this paper, the several issues of increased higher power limit have been discussed. And got following observations and proposals:
Observation 1:   The inter-band CA/EN-DC with 1Tx + 2Tx include two cases, i.e. total power class PC2 with PC3+PC2 or total power class PC1.5 with PC3+PC1.5, and only PC3+PC1.5 need to be considered in the discussion of increased higher power limit feature.

Observation 2:   The inter-band CA/EN-DC with total power class PC1.5 (PC3+PC1.5) is still under general requirement definition in 3Tx WI.

Proposal 1:         Increased higher power limit feature for PC3+PC1.5 can be discussed in parallel with 3Tx WI if follow the way of how Rel-17 increased higher power limit feature was introduced, i.e. allow UE Tx higher power but MPR/AMPR/Emissions don’t change and it is up to UE implementation to meet them.

Observation 3:   PMPR reporting was introduced for FR2 MPE issue because of large power back off which might cause radio link failure issue, however, the PMPR in FR1 is not that large and no RLF issue observed.

Proposal 2:         PMPR is not reported in FR1 considering the power back off is not large in practice and the necessity is unclear.

Observation 4:   UE power class is not changed after initial access from signaling perspective, though in RAN4 the UE complied power class requirements may change per conditions.

Proposal 3:         FFS on the necessity of PHR reporting for power class back off scenario, considering this UE behavior is not something new, and current PHR reporting trigger conditions can cover the case that Tx power changes more than a threshold. 
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