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1 Introduction
In RAN#93e meeting, a WID [1] was approved to study the increasing of UE power high limit for CA and DC.
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
In this contribution, we would like to discussed the feasibility and impact of the increasing UE power high limit for CA and DC. 
2 Discussion

The total MOP Pcmax  is limited by two boundary: PCMAX_L ≤ PCMAX ≤ PCMAX_H. 


PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PEMAX,CA,PPowerClass,CA – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC + TRxSRS, P-MPRc ) }

PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA ,PPowerClass,CA}
Option 1 only PPowerClass,CA is replaced with 10*log10∑ pPowerClass,c, but doesn’t  change the value of PPowerClass,CA. For PC2 UE, PPowerClass,CA is always 26dBm. It only impacts the upper boundary of the MOP, and not impact the lower boundary.  UE will have more flexiblity for the implementation. E.g. if UE has capablity with 23+26, but cannot tranmit 27.8dBm because of SAR or heat issues, this type of UE is still fullfilled the PC2 requirements. If a new power class is defined for 23+26, PPowerClass,CA is assumed as 27.8dBm, a new MPR and A-MPR is needed for PCMAX_L.  Considering the workload and compatibility for the new power class combination, such as PC3+PC2),  (PC2+PC2), (PC3+PC1.5)…, option 1 is proposed. Removing the upper boundary of the inter-band CA MOP could also help to reduce the unneccessary power fallback and scell dropping.  

Proposal 1: Considering the workload and compatibility for the new power class combination, option 1(Improvement on power high limit) is proposed.
Since the upper boundary of the inter-band CA MOP is changed, there are concerns for regulation issue. The new upper boundary is the sum of MOP of each band within the band combination. The MOP of single band has to compliant with the local regulation. However, so far most of regulation is per band, thus do not have this issue. Such as the example band n77/78, the maximum power of terminal is limited per band in Europe [2,3]. 
In addition, apart from inter-band CA, UE always has the transmission simultaneously on band combination between different RATs, such as WIFI+LTE, Bluetooth+LTE. The maximum power for both LTE band and WIFI/Bluetooth band simultaneously doesn’t violate the regulation. Since most of regulation is pre-band, the MOP of single band compliant with the regulation, so replacing PPowerClass,CA with the sum of MOP of each band should not involve a regulation issue. 
Observation: Since most of regulation is pre-band, the MOP of single band compliant with the regulation, and replacing PPowerClass,CA with the sum of MOP of each band should not be a regulation issue up to now. 
However, there may exist a potential regulation risk, considering the potential regulation risk, an optional signaling to indicate supporting new upper boundary of MOP is proposed.  
PowerAggregationSupported ={enabled}
Proposal 2: Considering the potential regulation risk, an optional signaling PowerAggregationSupported to indicate supporting new up boundary of MOP is proposed.  

In [5], there are 3 types of architecture for inter-band CA PC2 UE with 2 bands uplink:23+23, 23+26, 26+26. To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope of option 1.

Proposal 3: To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope of option 1.

Since inter-band HPUE is introduce in Rel17, but HPUE of single band is defined from Rel15, and inter-band CA only has PC3 UE for Rel-15 and Rel-16. Considering the dual Tx/PA is a popular implementation even for Rel15/16 UE, to fully exploit the UE HW capability, release independent is proposed for option 1.

Proposal 4:  Considering the dual Tx/PA is a popular implementation even for Rel15/16 UE, to fully exploit the HW capability of legacy, release independent is proposed for option 1.

3
Conclusions

In this contribution, we discussed the feasibility and impact of the increasing UE power high limit for CA and DC and made the following proposals.

Proposal 1: Considering the workload and compatibility for the new power class combination, option 1(Improvement on power high limit) is proposed.
Observation: Since most of regulation is pre-band, the MOP of single band compliant with the regulation, and replacing PPowerClass,CA with the sum of MOP of each band should not be a regulation issue up to now. 

Proposal 2: Considering the potential regulation risk, an optional signaling PowerAggregationSupported to indicate supporting new up boundary of MOP is proposed.  

Proposal 3: To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope of option 1.

Proposal 4:  Considering the dual Tx/PA is a popular implementation even for Rel15/16 UE, to fully exploit the HW capability of legacy, release independent is proposed for option 1.
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