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1 Introduction

In RAN94e meeting, the WID on further NR coverage enhancements (the latest version could be found in [1]) as one of related R18 package was approved. Where one of the objectives involving RAN4 is to study and if necessary specify the power domain enhancements as illustrated in the following:

	· Study and if necessary specify following power domain enhancements

· Enhancements 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 (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)


One of issues is to study enhancements of increasing UE maximum power high limit, which could be as a continuation of the work from R17. In the last meeting, RAN4 discussion focused on identifying what specific scenarios could be studied regarding this issue and reached some agreements in the WF [2]. This contribution provides some considerations for this issue.
2 Discussion
The R17 WID of increasing UE power high limit for CA and DC has been completed with the CRs [2][3] approved. From the CR, the following observations could be made.
1. An optional per band combination capability [HigherPowerLimitCADC] is introduced

2. The scope of PC configuration is only limit to PC2 (TDD band) +PC3 (FDD/TDD) 

3 PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c.
4 No other requirements are introduced (no MOP, MPR/A-MPR, MSD etc)

As the scope of R17 is only limit to PC2 (TDD band) +PC3 (FDD/TDD), in the last RAN4 meeting, there are some discussion on whether it is possible to extend the scope to other cases, the status is listed in the below.
	•
Case 1: PC3 inter-band BC with PC3 for band 1 and PC5 for band 2

Agreement:


Postpone the discussions for PC3 inter-band BC with PC3 for band 1 and PC5 for band 2 until receiving the demand from operators
•
Case 2: PC1.5 band combination with PC1.5 band 1 and any PC band 2

o
Note: this calls for 3 transmitters and only for 1CC for both bands

Agreement:

•
The case ‘PC1.5 band combination with PC1.5 band 1 and any PC band 2’ does not need to be considered in this WID.
•
Case 3: PC2 FDD band without TxD + PC3 TDD/FDD band 

Agreement:

•
The case ‘PC2 FDD band without TxD + PC3 TDD/FDD band’ does not need to be considered in this WID.
Sub-topic #1-3: Intra-band CA/DC scenario for Rel-18 RAN4 study

Issue 1-3-1: Whether intra-band UL CA scenario needs to be considered

Agreement:

•
Further study on the case ‘intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2’.
Sub-topic #1-4: Other candidate(s) for Rel-18 RAN4 study scope

Issue 1-4-1: Whether ‘PC 2 single band UL-MIMO with PC3 PA + PC2 PA’ needs to be considered

Agreement:

•
Further study on the case ‘PC 2 single band UL-MIMO with PC3 PA + PC2 PA’.
Issue 1-4-2: Whether 3PA/3Tx architecture needs to be considered

Agreement:

•
3Tx architecture should not be considered in this WID.


From the above, there may be two cases needs to further study which is highlighted in yellow.

Intra-band UL CA case and UL-MIMO case with PC3+PC2
In current spec, 2PA case has been considered for intra-band contiguous/no-contiguous CA and UL-MIMO. For PC3 + PC3 or PC2 +PC2 case, we can still rely on the traditional Pcmax_CA or PCmax approach to give full play the 2 PA capability. For PC3 + PC2 PA configuration, the total power can reach 27.8 dB by summing of each PA configuration in theory. However, we think the R17 high power limit approach by the sum of each band power class could not directly be reused, because only one band is involved for intra-band CA case and UL-MIMO case, and as there is no concept of CC power or PA configuration in one band, we cannot differentiate the PA configuration. In addition, as the company’s commented in the last meeting, the MPR/A-MPR need to be evaluated if high power limit is increasing for intra-band UL CA case and UL-MIMO case.
Observation 1: the R17 high power limit could not directly be reused for Intra-band UL CA case and UL-MIMO case with PC3+PC2
Observation 2: if the high power limit is increasing for intra-band UL CA case and UL-MIMO case with PC3+PC2, the MPR/A-MPR requirements need to be studied.

1 Conclusion

In this paper, we give some consideration on increasing UE maximum power high limit and make the following observations:
Observation 1: the R17 high power limit could not directly be reused for Intra-band UL CA case and UL-MIMO case with PC3+PC2
Observation 2: if the high power limit is increasing for intra-band UL CA case and UL-MIMO case with PC3+PC2, the MPR/A-MPR requirements need to be studied.
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