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1	Introduction
In RAN #93e meeting, A new WID [1] was approved for increasing UE power high limit for CA and DC, in which the objectives are: 
The objectives of the core part are as follows:
1) Consider the two options and study the feasibility and impacts for option 1.
· Option 1: Improvement on power high limit
· Allow UE to transmit the sum of the individual rated PA power classes by lifting the restriction from the Power Class for UL inter band CA or DC, i.e., PPowerClass,CA is replaced with 10*log10∑ pPowerClass,c
· Option 2: Definition of a new power class for CA and DC
· Introduce new power classes with necessary requirements
· To respect the previous RAN4 agreement, option 1 and option 2 are prioritized, and other option is not precluded if it is justified.
2) If the consensus for 1) is option 1, then specify higher maximum output power for dual PA equipped UE’s for CA and DC
· Replace the power class with sum or modified sum in PCMAX_H in CA/DC
· All associated core requirements are also to be specified
· SAR mechanisms are modified, if needed, to allow for higher transmit power
· Example combination as CA_n1A-n78A (23dBm+26dBm) is considered when specifying the band-combination specific core requirements.
3) The target scenario is inter-band CA and inter-band DC
Actually, this issue have already been discussed without a specific WID in RAN4 for a long time, but no final agreements were achieved, instead two options are down-selected, which are:
Option 1: Remove PPowerClass constraint from PCMAX_H
Option 2: Replace PPowerClass  with sum or modified sum in both PCMAX_H and PCMAX_L 
Option 2a: Define a new power class where the requirements are based on per-band power capability (no need to further define separate MSD requirements)
Option 3: Define a new power class per band-combination
Option 4: Consider power boosting approach
Agreement: Down-select to Option 2 and Option 3
It can been seen the options 1/2 in the objectives are quite aligned with the options 2/3 in the RAN4’s agreements, but which option is agreed is still open.
In last RAN4 101-e meeting: 
Some of the issues were discussing including the above options, impact on the RF requirements, MSD etc. The agreements were achieved in [2]:
· Signaling is needed.  The details of signaling are still FFS.
· The “sum method” or some variant of it shall be considered and focused on in the study phase 
· Regulatory:  In general, regulatory requirements are per band so there are not expected to be any issues.  However, in some countries there may be regulatory limits on total power.  So, the Pemax_CA (or equivalent mechanism) needs to be in place to limit total power.
· SAR:  Existing mechanisms of P-MPR and duty cycle reporting are sufficient.  Some wording change may be needed.
· No impact to RAN1 has been identified so far
Still there were some open issues were listed,which are:
· The scope is limited to PC5+PC3, PC3+PC2, and PC2+PC1.5 for Rel-17 where the inter-band CA/DC power class is nominally PC3, PC2, and PC1.5 respectively.  Scalability for future configurations should be considered.
· PCMAX_L:
· MSD:
· TxD UE: 

In last RAN4 101bis-e meeting:
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The above issues have been discussed but some of them such as Pcmax_L are still diverse. For Pcmax_L, some options were captured in WF [5] although it was noted in the end.
PCMAX_L
[bookmark: OLE_LINK15]Option 1
· [bookmark: OLE_LINK13]The PCMAX_L  for the CA or DC configuration is not raised.  Only the PCMAX_H is raised.
· A new power class is not defined, rather a sum approach is used to increase the output power from the nominal power class for the CA or DC configuration.
Option 2
· The existing power classes for band combinations (powerClass) are extended to cover new higher power classes for DC and CA in scope of this WI. This means that both PCMAX_L and PCMAX_H are raised in case the supported BC power class is higher than the power classes per band.
· A UE indicating the higher BC power class has the capability of increasing the total power and is tested against this (the minimum requirement of the measured total power PUMAX).
· No new signaling introduced to introduce the higher BC power capability (except for TxD but also a problem for existing BC power classes)
Option 3 
· For combinations subject to total UE power limit by regulation, existing PC2 or PC3 applies. There is no change to PCMAX formula.
· For combinations not subject to total UE power limit by regulation, add power class 0 in the existing power class IE for band combinations (powerClass) to support the new feature.
· Add a new sub-clause under “6.2A.4.1.3 Configured transmitted power for inter-band CA” as, 
Option 4 
· Pcmax_L is determined by the existing formula, where the nominal power for CA is the same as the one used for Pcmax_H. 
 In this paper, we provide some further discussions on these open issues.
2	Discussion
PCMAX_L
One of the controversial issue was whether or not the increasing of PCMAX_L  should be considered. Regarding the purpose of this WID, it aims to improvement on power high limit by lifting the artificial restriction from the Power Class for UL inter band CA or DC, for example allow a PC2 PA to work at its really transmit output power@antenna connector, i.e. 26dBm rather than 23dBm, for a PC2 UL inter-band CA or DC band combination with the power configuration of 23+26dBm.
In terms of the WF in [2], it seems the options of introduce new power classes with necessary requirements was excluded. In addition, it seems there are no argument for increasing of  PCMAX_H, By contrast, some arguments for increasing of  PCMAX_L.
In the Pcmax,L and Pcmax,H formulas, PPowerClass,CA is the maximum UE power specified by UE Power Class for uplink inter-band CA, where PPowerClass,CA is the maximum UE power specified in Table 6.2A.1.3-1 for UE Power Class for uplink inter-band CA, corresponding to different power classes for CA band combinations.  
[bookmark: OLE_LINK9]For this topic, In our understanding, firstly it is for inter-band CA, which means the power class for the inter-band CA should be known via IE powerclass reporting. There are no evidences to violate the RAN2 signalling reporting. No matter whether the power high limit is lifted or not for inter-band CA band combination, power class for CA band combination should be always valid, where the power class could be PC2, PC1.5 or PC3 pending on whether the IE powerclass for CA band combination absent or not.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK10]Secondly, the capability signalling is needed to identify a UE has ability to transmit high limits of power and NW should know it. Here, we believe this capability is optional. So if a UE does not report this capability of high limits of power, then traditional power classes(PC1.5/PC2/PC3 etc.) would be applied pending on IE powerclass signaling.
To sum up, we prefer to keep same power class (via IE powerclass signaling) with additional capability signaling to identify a UE has ability to transmit high limits of power.
Therefore, we think the item of PPowerClass,CA should be kept in the PCMAX_L  or PCMAX_H  formulas. Rather define a new power class, a sum approach is used as stated in the WID to increase the output power from the nominal power class for the CA or DC configuration.
Considering the PPowerClass,CA is going to be replaced by the sum of the individual rated PA power classes, so it is reasonable to keep PCMAX_L .
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1. Keep the PCMAX_L for the CA or DC configuration, and only the PCMAX_H is raised by  sum approach without a new power class is defined.
Proposal 2. Signaling shall be per-band-combination
TxD
Although we think the TxD issue may need to be resolved for inter-band-band UL CA/DC considering it is quite similar with inter-band ENDC, it is generic issue and can be discussed/resolved separately with high limits of power topic. 
3	Conclusion
In this paper, we give some further discussions on the open issues mentioned in the WF, including PCMAX_L and TxD issue. The conclusion can be summarized as:
Proposal 1. Keep the PCMAX_L for the CA or DC configuration, and only the PCMAX_H  is raised by  sum approach without a new power class is defined.
Proposal 2. Signaling shall be per-band-combination.
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