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Introduction
In RAN#96, the revised WI for Rel-18 further NR coverage enhancements has been approved [1]. The objectives related to RAN4 are highlighted as below.
	· 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)


In the last RAN4 meeting, fruitful discussion regarding the first objective have been done as recorded in [2] and agreements can be found in the WF [3].
	Sub-topic #1-1: The neccesity of this objective
Issue 1-1-1: Whether to remove this objective
Agreement:
FFS on the other issues and check whether if the discussion for this objective in RAN4 level could be stopped based on companies’ view in the next meeting.

Sub-topic #1-2: Inter-band CA/DC scenario for Rel-18 RAN4 study
Issue 1-2-1: Whether ‘PC2: 26dBm (TDD) + 26dBm (TDD) without UL-MIMO’ needs to be considered
Agreement:
· ‘PC2: 26dBm (TDD) + 26dBm (TDD) without UL-MIMO’ does not need to be considered in this WID.

Issue 1-2-2: Any other candidate(s) can be considered
· 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
· 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.



In this contribution, we would like to share our views regarding the FFS points.
Discussion
On the inter-band UL CA scenario 
During last meeting, some components have shown their interests on including inter-band UL CA for PC5 for one band. From our understanding, this is a simple extension of Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, which is aligned with the WID. Thus we have the following proposal.  
Proposal 1: Consider inter-band UL CA with PC5 band in this WI if it is based on the operator demands. Because the Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC” can be simply extended to this scenario. 
On the intra-band UL CA scenario
This case was proposed for the intra-band contiguous/non-contiguous UL CA with 23dBm on CC1 and 26dBm on CC2. At least the following spec impacts can be foreseen:
· New MPA/A-MPR requirements would be needed.
· Power class can only be configured for the band rather than per CC.
Thus, it seems quite clear that the Rel-17 work for inter-band cannot be simply used here. Note that the typical scenario for intra-band UL CA is co-located, so the PSD for the two UL CCs should be equal. Consequently the gain for the above configuration is questionable. Moreover, PC1.5 could serve the higher power limit purpose from our understanding. 
Observation 1: The spec impacts to enable different MOP on different CC for intra-band UL CA is big at least for the following two aspects, but the gain seems still unclear:
· New MPA/A-MPR requirements would be needed.
· Power class can only be configured for the band rather than per CC.
Note that this WI is led by RAN1 but neither a spectrum related nor non-spectrum related WI which could be led by RAN4, so we have the following proposal.
Proposal 2: The intra-band UL CA scenario should not be considered in this WI.
On the UL MIMO scenario 
This case was proposed for the UL MIMO capable UE with 23dBm+26dBm PA configuration. But we think the necessity for further study shall be justified. From the WI perspective, UL MIMO seems not to be a typical case for coverage enhancement. Besides, this case is quite different from inter-band CA/DC. What has been done for the Rel-17 WI cannot be simply extended to this case.
Observation 2: UL MIMO seems not to be a typical case for coverage enhancement, and what has been done for the Rel-17 WI cannot be simply extended to this case.
From the potential gain perspective, since we already have PC2 (can be realized by e.g. indication of full power transmission mode 2 for the aforementioned type of UE) and PC1.5 (would require advanced PA), the necessity of introducing 27.8dBm along with any new requirements seems less. 
Observation 3: Since we already have PC2 (can be realized by e.g. indication of full power transmission mode 2 for the aforementioned type of UE) and PC1.5 (would require advanced PA), the necessity of introducing 27.8dBm along with any new requirements seems less.
Since from Rel-15, the power is equally split according to the precoder design. It seems that new precoder is needed to realize 23dBm+26dBm UL MIMO transmission. This is definitely a big spec impact and should not be considered until concrete justification for the gain can be provided.
Observation 4: The pre-assumption of the current specified precoder doesn’t support non-equally power split.
In conclusion, we have the following proposal.
Proposal 2: The UL MIMO scenario should not be considered in this WI. 
Conclusion
In this contribution we discussed on the first objective of the Rel-18 further enhancement for NR UL coverage WI, we have the following observations and proposals: 
Observation 1: The spec impacts to enable different MOP on different CC for intra-band UL CA is big at least for the following two aspects, but the gain seems still unclear:
· New MPA/A-MPR requirements would be needed.
· Power class can only be configured for the band rather than per CC.

Observation 2: UL MIMO seems not to be a typical case for coverage enhancement, and what has been done for the Rel-17 WI cannot be simply extended to this case.
Observation 3: Since we already have PC2 (can be realized by e.g. indication of full power transmission mode 2 for the aforementioned type of UE) and PC1.5 (would require advanced PA), the necessity of introducing 27.8dBm along with any new requirements seems less.
Observation 4: The pre-assumption of the current specified precoder doesn’t support non-equally power split.
Proposal 1: Consider inter-band UL CA with PC5 band in this WI if it is based on the operator demands. Because the Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC” can be simply extended to this scenario. 
Proposal 2: The intra-band UL CA scenario should not be considered in this WI.
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