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1 Introduction
In RAN4#101e meeting, a WF [1] for the increasing of UE power high limit for CA and DC was approved.

The following agreements have been reached in RAN4 #101-e

· 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, P_NR for NR-CA, and there is correspoding parameter for EN-DC as defined in 36.331) 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

The following are still under discussion

· 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 this contribution, we would like to further discuss the remaining issues 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}
For the upper limit PCMAX_H, the “sum method” or some variant is be considered and focused on in the study phase. There are 3 types of parameters for PCMAX_H: pEMAX,c , PEMAX,CA ,PPowerClass,CA. Both pEMAX,c and PEMAX,CA are configured by network, only PPowerClass,CA depends on UE’s power class of the CA band combination. The  “sum method” : replacing PPowerClass,CA with 10*log10∑ pPowerClass,c.  The new upper limit is defined as the sum of each band’s power class instead of power class of the CA band combination. If UE supports 23dBm on one band and 26dBm on another band, when inter-band CA is configured on these 2 bands, with the new upper limit, UE could reach 27.8dBm (23+26dBm), instead of 26dBm, which is the possible power class of the CA band combination. The  “sum method” fully utilize the maximum power of each band.
For the lower limit PCMAX_L, there is no necessary to increase it. If the lower limit is also increased, a new type of UE with both upper and lower limits introduces an implicit power class 1.75. If so, introducing a explicit power class is a straight and easy way. Meanwhile, MPR and A-MPR are needed to be re-evaluated if the lower limit is increased. The workload of sepcification is also similar as a new power classs. 
Proposal 1: To simplify specification, the “sum method” for the upper limit is proposed, the lower limit is proposed not to increase. 
Proposal 2: If both upper and lower limits are increased, new power class is proposed as a straight and easy method to increase power.
Due to power consumption or thermal issue, even UE with 2Tx (23+26) may not reach 27.8dBm. An optional signaling to indicate supporting new upper limit of MOP is proposed.  

PowerAggregationSupported ={enabled}

Considering TxD for a single CC, if the power class of single band may downgrade from PC2 to PC3 after CA configuration because of no full-power PA, an optional signaling for increasing upper limit of MOP can fix it. For example, UE with PC2 in band A (23+23dBm PA implementation) and PC3 in band B, UE cannot reach 27.8dBm with maximum 2 Tx restriction for band A+B inter-band CA. In this case, UE can choose not to report the optional signaling, thus not supporting the sum method for this band combination.
Proposal 3: Considering UE implementation flexibility, an optional signaling PowerAggregationSupported to indicate supporting new upper limit of MOP is proposed.  
In [2], there are 3 types of architecture for inter-band CA PC2 UE with 2 bands uplink:23+23, 23+26, 26+26. If UE with 26+26 meet PC1.5 requirements, UE is able to declare to support PC1.5. If not meet PC1.5 requirements (such as the strict MPR limit of some RB allocation), UE is still able to declare to support PC2 with option signaling for new upper limit, the MOP of this kind of UE is not restricted within 26dBm. The existing UE HW capability could be fully exploited. Similar situation is for UE with 23+23. To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope.

Proposal 4: To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope, for the UEs is not able to achieve the MPR requirements of the power class which corresponds to the theoretical aggregated power.

3
Conclusions

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

Proposal 1: To simplify specification, the “sum method” for the upper limit is proposed, the lower limit is proposed not to increase. 

Proposal 2: If both upper and lower limits are increased, new power class is proposed as a straight and easy method to increase power.
Proposal 3: Considering UE implementation flexibility, an optional signaling PowerAggregationSupported to indicate supporting new upper limit of MOP is proposed.  

Proposal 4: To fully utilize UE HW capability, propose to include 23+23, 26+26 in the scope, for the UEs is not able to achieve the MPR requirements of the power class which corresponds to the theoretical aggregated power.
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