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Introduction
In the previous RAN4#106, there were some proposals deemed as RAN level discussion:
· [bookmark: _GoBack]Consider increasing UE power high limit feature for 3Tx in coverage enhancement WI or 3T4R WI.
· Consider inter-band CA for PC1.5 in coverage enhancement WI or 3T4R WI. 
These new scope related proposals were not discussed in RAN4. In this contribution, some background information and proposals are provided.
Discussion
2.1 Increasing UE power high limit 
Background
Currently there are following scope in the coverage enhancement WI [1]:
· 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)
Though the first sub-bullet has raised some concern for not so clear as in [2] but no more revision was made.
During the discussion of the new spectrum WI for 3T4R in RAN#98, there was proposals in moderator summary [3] to address increasing UE power high limit feature for generic requirements of 3Tx under the objective of power domain enhancements of coverage enhancement. 
· How to handle the proposal for increasing UE power high limit feature for 3Tx in 2 bands
· Discuss and address the generic requirements including the following scenarios under the objective of the power domain enhancements of WI of NR_cov_enh2
· Increasing UE power high limit feature
· PC3 FDD band 1Tx + PC2 TDD band 2Tx
· PC3 TDD band 1Tx + PC2 TDD band 2Tx
· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx
However, given RAN plenary did not prefer to further up-scoping the Rel-18 objectives, the above proposal has not become a WF and there was no 3Tx related issue added for coverage enhancement WI. In addition, the agreed spectrum-WI 3T4R in [4] also clearly indicated that increasing UE power high limit feature is not included as following:
· Specify requirements for 3Tx, e.g. clarify the applicable requirements for the band which support UL MIMO in inter-band UL CA or inter-band EN-DC 
· Note 1: Increase UE power high limit feature is not included

In RAN4#106, some proposals were raised in both non-spectrum coverage enhancement agenda and spectrum 3T4R WI agenda to include increasing UE power high limit. E.g. The WF for 3Tx [5]:
Issue 3-6-1: Handheld UE with 3Tx
· Proposals 
· Option 1: It is proposed to revise the WID and remove Note 1 “Increase UE power high limit feature is not included” from the objectives.
· WF
· It can be further discussed in next RAN plenary since this is WID revision.
The WF for coverage enhancement part 1 [6]:
Issue 2: Whether to consider the extension of Rel-17 increasing UE power high limit for 3Tx UE with total PC1.5 (PC3 + PC1.5) inter-band CA/DC configuration
<Recommended WF>
· FFS whether to consider the extension of Rel-17 increasing UE power high limit for 3Tx UE with total PC1.5 (PC3 + PC1.5) inter-band CA/DC configuration.
These proposals were not treated or discussed since it is RAN4 aligned understanding that these up-scoping should be RAN level discussion.

Analysis
Currently, there were no scope specifically for 3Tx for increase UE power limit in either 3T4R WI or Coverage enhancement WI. This situation is the result of long discussion and actually there were constantly different views on this. 
Observation 1: Currently there were no scope specifically for 3Tx for increase UE power limit feature, which is a result of long discussion.
Even the spec impact may not be large, whether it is feasible and/or useful to introduce a specific scope still merit discussion, and that is what happened for what Rel-18 had already done for coverage enhancement. For example, though many scenarios were raised in RAN4, only PC3 + PC5 inter-band case was agreed as documented in [2]. So it is still doubtful whether these scenarios are appropriate to be introduced for the feature.
Observation 2: Whether a particular scenario is suitable for increase UE power limit feature needs technical discussion.
In addition, as a new feature, 3Tx has just started. Considering further enhancement in parallel and even before the scenarios defined in a different WI may cause further problems. Actually, we are already encountering some problem, and found that more basic scenario compared to what has already been discussed for PC1.5 may also need to be considered before certain 3Tx scenarios.
Observation 3: Coordination multiple WIs in parallel for related work may bring extra difficulty.
Based on the listed background and observations, it is proposed not to consider the UE power limit feature for 3Tx feature in either coverage enhancement or 3Tx WI in Rel-18.
Proposal 1: Not to consider the increase of UE power limit feature for 3Tx in either coverage enhancement or 3T4R WI in Rel-18.

2.2 PC1.5 for inter-band UL CA with 2Tx
Background
Currently in 3Tx WI, the following power capabilities is included:
·   CA power class or EN-DC power class is PC1.5
· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)
However, during discussion in RAN4#106, it has been raised that the current RAN4 requirements still do not support a more basic scenario, that is 2Tx with PC1.5 for inter-band CA. This 2Tx case can be generally regarded as a fall back case of the 3Tx case which include PC1.5 in one band. More detailed explanations and proposals can reference to [R4-2300361]. 
As a result, the following WF for 3Tx is raised in [5]:
Issue 3-6-2: Whether 2Tx with PC1.5 inter-band UL CA needs to be covered in this WI
· Proposals
· Option 1: Yes, introduce PC1.5 with (PC2 1Tx + PC2 1Tx) for UL CA_n41-n77A to set the foundation for PC1.5 with 3Tx.
· Option 2: No (Current WID only includes PC3 FDD 1Tx + PC1.5 TDD 2Tx)
· WF
· Current WID doesn’t include 2Tx with PC1.5 inter-band UL CA
· Whether it can be included in this WI depends on RAN plenary discussion.
In addition, there is a proposal to add the following objective to the Further NR coverage enhancements WID in [7]:
· 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)
· Define PC1.5 for inter-band uplink CA 
Of course, these are RAN level discussion and no conclusion in RAN4

Analysis
It is also agreed by us that the 2Tx PC 1.5 inter-band case is a more basic scenario compared to 3Tx case which include PC1.5. It is at least useful, or may be somewhat essential to be defined before 3Tx based on current analysis. 
Observation 4: 2Tx with PC1.5 inter-band UL CA is needed, before 3Tx including PC1.5 in one band is defined.
However, traditionally, there would be a dedicated WI for similar cases in a release, e.g. PC2 for TDD-TDD, PC2 for FDD-TDD etc. There are usually quite some discussions for a number of issues, e.g. SAR control schemes etc. 
Observation 5: Traditionally, the 2Tx with new power class inter-band UL CA require a dedicated WI, and the workload may not be small.
For the proposals to put this scope into a current Rel-18 WI, such as 3T4R or Coverage enhancement, actually there are respective problems. For 3T4R, a dedicated 2Tx is clearly out of current scope. The issues and problems are also not related to 3Tx, and may not be that appropriate. For coverage enhancement, this is also a well beyond what current scope (increase power limit & MPR enhancement), and the only relating part may be the benefit for UL coverage. Considering the possible workload may not be small, adding such scope in this WI may also be not be appropriate.
Observation 6: Adding the 2Tx scope into 3Tx or Coverage enh WI may not be appropriate.
Based on these observations, we think a dedicated WI may be a more appropriate way. As the relation to current scope in 3Tx, more discussion can be made. Considering 2Tx is more basic situation, the related 3Tx work can be postponed if deemed necessary after related 2Tx were finished. This would guarantee all the work has solid foundation, and reduce the difficulty for coordination.
Proposal 2: Setting up a dedicated WI for 2Tx PC1.5 inter-band UL CA, and postpone the related 3Tx scope including PC1.5 in 3T4R WI if necessary.

Conclusion
In this paper, the scope related to increasing UE power high limit and PC1.5 for inter-band UL CA were discussed, and the following observations and proposals are provided:
Increasing UE power high limit
Observation 1: Currently there were no scope specifically for 3Tx for increase UE power limit feature, which is a result of long discussion.
Observation 2: Whether a particular scenario is suitable for increase UE power limit feature needs technical discussion.
Observation 3: Coordination multiple WIs in parallel for related work may bring extra difficulty.
Proposal 1: Not to consider the increase of UE power limit feature for 3Tx in either coverage enhancement or 3T4R WI in Rel-18.

PC1.5 for inter-band UL CA with 2Tx
Observation 4: 2Tx with PC1.5 inter-band UL CA is needed, before 3Tx including PC1.5 in one band is defined.
Observation 5: Traditionally, the 2Tx with new power class inter-band UL CA require a dedicated WI, and the workload may not be small.
Observation 6: Adding the 2Tx scope into 3Tx or Coverage enh WI may not be appropriate.
Proposal 2: Setting up a dedicated WI for 2Tx PC1.5 inter-band UL CA, and postpone the related 3Tx scope including PC1.5 in 3T4R WI if necessary.
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