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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#99e, RAN1 LS [1] is received, which asks the question on whether band combinations in FR2 could be independent power control.

	However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility, for the following two possible cases:
1) uplink CCs of MCG and uplink CCs of SCG are in different frequency bands in FR2.
2) uplink CCs of MCG and uplink CCs of SCG are in the same frequency band in FR2.
 
In [R1-2007509], RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.

ACTION: RAN1 respectfully requests that RAN4 takes the above into account and provides feedback on the feasibility of independent power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 for NR-NR Dual Connectivity.



2 Discussion

RAN1 is asking whether UL CCs configured in FR2 within same band or in different bands are independent power control and RAN1 is focus on NR-DC. However, currently in RAN4 FR2 NR-DC hasn’t been introduced and what can be referred is NR-CA. The conclusion for NR CA could be reused also for NR DC.

Observation 1:    FR2 NR-DC hasn’t been discussed in RAN4, but NR CA conclusion can be taken as reference.

As has been discussed in last meeting, the understanding of “independent power control” needs to be aligned first. And RAN4 reached the consensus on the meaning of independent power control as below in the moderator summary.

	· Power control is per CG. Absence of specified limit on the total NR-DC power (like PEN-DC for FR1), any actual limit on the total power implementation specific e.g. hardware limit or MPE



After the 2nd round discussion in last meeting, email discussion on the understanding of independent power control and also impact factors were brought up again and it seems the above consensus is no longer hold, e.g. whether no limit on max peak EIRP/TRP can be considered as independent power control, or whether minimum peak EIRP shall be considered, and the impact of total UE power concept in FR2 band combinations has not be considered, etc. And all these factors actually has big impact on the decision of independent power control.

Observation 2:    Views are divergent on the definition of independent power control, and basically it should be per CG power control, and no total power limitation.

In FR2 intra-band UL CA, the max power is defined as the total output power, thus the powers are shared by CCs, and is not independent power control.

Observation 3:    Total output power has been defined for FR2 intra-band UL CA, thus it is not independent power control.

In FR2 inter-band UL CA, the discussion will be more complex, and RAN4 has discussed CBM/IBM concepts in Rel-17. 
As shown in figure 1, the CBM UE (at least for single chain architecture) shares Tx chain and antennas for band X and band Y, thus it is not independent power control. 

Observation 4:    Hardware are shared by CBM inter-band UL CA, thus it is not independent power control.

For the IBM UE, it is possible that band X and band Y can do independent power control if no limitation on the total power. However, this means UE can transmit powers in one band without considering the other band. Therefore, to achieve the goal of independent between band X and band Y, there must be no total power limitation in any case, no matter hardware limitation or regulation limitation. As pointed out in last meeting, if the total UE power concept in FR2 is valid, then IBM UE cannot be independent. 
· It should be noticed that, what we called “total UE power concept valid” means the concept is defined or the total UE power control is considered as a real demand. And in our view, the total UE power control is needed for the power consumption and thermal heating control.

Therefore, in our view, the inter-band UL CA with IBM should not be considered as independent power control.


Figure 1 CBM and IBM for inter-band UL CA

Observation 5:    In real implementation, total UE power control is needed to cope with power consumption and thermal heating issues, thus “total UE power concept” is valid for IBM inter-band UL CA.

Observation 6:    For IBM inter-band UL CA, it is not independent power control.

In summary, no matter for FR2 intra-band UL CA or inter-band UL CA, it should not consider the PCG and SCG as independent power control in RAN1 design. The conclusion also applies to FR2 NR DC.

Proposal 1:         It is proposed to confirm that FR2 NR DC power control is not independent, and reply to RAN1.


3 Conclusion

Observation 1:    FR2 NR-DC hasn’t been discussed in RAN4, but NR CA conclusion can be taken as reference.
Observation 2:    Views are divergent on the definition of independent power control, and basically it should be per CG power control, and no total power limitation.
Observation 3:    Total output power has been defined for FR2 intra-band UL CA, thus it is not independent power control.
Observation 4:    Hardware are shared by CBM inter-band UL CA, thus it is not independent power control.
Observation 5:    In real implementation, total UE power control is needed to cope with power consumption and thermal heating issues, thus “total UE power concept” is valid for IBM inter-band UL CA.
Observation 6:    For IBM inter-band UL CA, it is not independent power control.

Proposal 1:         It is proposed to confirm that FR2 NR DC power control is not independent, and reply to RAN1.
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