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Introduction
The power domain enhancement part of WI “Further NR coverage enhancements” has been discussed since RAN#96. However, its scope is still unclear and is raising a lot of controversies in RAN4 and RAN1. In this contribution, it is proposed to have some further clarifications on the scope of power domain enhancement in NR Rel-18.
Discussion
2.1 Background
The objectives for power domain enhancement in latest approved WID in [1] are described as 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)
The first sub-bullet is actually quite unclear, and is set before the Rel-17 WI is closed. There were already a lot of discussions on this in RAN#96, but the outcome still keep the basic contents, and also agreed as in the chairman’s notes:“issues of RP-221824 can still be discussed at RAN #97”. 
However, this issue is not raised in RAN#97e, and the discussions in RAN1 and RAN4 are still based on this version. Some issues were discussed:
More CA/DC/SC scenarios
This is the most straight forward extension which is clearly based on Rel-17 increasing UE power high limit WI, and is the main discussion area in RAN4. The discussion is fruitful and some clear agreements were reached. 
The details are as following:
In RAN4#104-e-bis, this WI officially started in RAN4 RF session. The unclear objective in the first bullet of the WID was discussed and some preliminary agreements were made in [2]:
· ‘PC2: 26dBm (TDD) + 26dBm (TDD) without UL-MIMO’ does not need to be considered in this WID.
· 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.
· The case ‘PC2 FDD band without TxD + PC3 TDD/FDD band’ does not need to be considered in this WID.
In RAN4#105, more discussions were made on this issue, and some agreements regarding more detailed scenarios were made [3]:
· Consider “inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2” as a candidate
· PC3 is licensed band PC5 is unlicensed band
· Stop discussion for this sub-topic in Rel-18.
· “intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2”
· “PC 2 single band UL-MIMO with PC3 PA + PC2 PA”
· Not to consider allowing higher transmission power limit for single port operation over single CC in this WI
Compared to Rel-17 WID in which only inter-band CA and inter-band DC are included and 26dBm + 23dBm is considered as an example band combination, this part almost stays the same in Rel-18 discussions. 

Others
Other issues including information exchange between UE and gNB and 3Tx architecture were also discussed, but no solid conclusion made.

2.2 Scope clarification
For the extension of CA/DC/SC scenarios, based on the current agreements in RAN4 listed in previous clause, the only extension agreed is following:
· Consider “inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2” as a candidate
· PC3 is licensed band PC5 is unlicensed band
All the other scenarios, including intra-band, UL-MIMO etc were explicitly excluded. The candidate scenario is also an inter-band CA case, which is actually already included in Rel-17. 
However, considering PC5 is targeted for unlicensed band, the spec impact may still need some discussion. It is proposed to take into account this agreement and revise the WID scope to further clarify this issue which should be further studied in RAN4.
Proposal: Consider the following RAN4 agreement and include the corresponding scenario in the WID (An example is included in the Annex):
· Consider “inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2” as a candidate
· PC3 is licensed band and PC5 is unlicensed band

Conclusion
In this paper, the status of current discussions in WGs is presented for the first sub-bullet of the objectives of power domain coverage enhancement:
· 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)
The following proposal is provided:
Proposal: Consider the following RAN4 agreement and include the corresponding scenario in the WID (An example is included in the Annex):
· Consider “inter-band PC3 UL CA with PC3 for band 1 and PC5 for band 2” as a candidate
· PC3 is licensed band and PC5 is unlicensed band
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Annex
· 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)
· Consider the scenario inter-band PC3 UL CA with PC3 for one band and PC5 for another band, in which PC3 is for licensed band and PC5 is for unlicensed band.
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
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