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Introduction
In previous meetings, RAN4 has discussed the feasibility of P-max related concept, and reply to RAN1/2 in [1] that no p-NR-FR2 was defined in RAN4. In RAN4#99-e, an LS [2] was received from RAN1 to provide RAN1 status and ask RAN4 to provide further 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.
In this contribution, we discussed this problem and try to provide some feedback.
Discussion
RAN1 status:
[bookmark: _GoBack]Although RAN4 has clarified in [1] that p-NR-FR2 was not defined and introduced in RAN4, RAN1 had already used this concept as explained:
According to the current TS38.213, if a UE is configured with both MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing p-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2.
p-NR-FR2 is per-CG configured in RAN1/2 and was intended to serve as a power limit for a cell group. The intention is similar to FR1 case (p-NR-FR1) that a per-UE maximum power was supposed during the standardization process, and used to ensure overall maximum output power for NR.
As the new tentative proposal in the LS:
----start TP to sub clause 7.6.2 of TS 38.213----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------

With this, in case no p-NR-FR2 configured, the power control between different cell groups would be similar to the case of DC between FR1 and FR2, in that no combined power was defined and no common limitation of a power is assumed. 

Questions to RAN4:
Currently, there are two questions raised to RAN4, the first one is:
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.

Though there is no clear definition of “feasible” here, the basic understanding may also similar to FR1, that there is a limitation of power for one RF chain, and RAN1 are not sure whether the same frequency band would mean one RF chain. It might be assumed that if multiple RF chains were assumed, then it is likely to be “feasible” for any CC to achieve its maximum output power independently. If single RF chain was assumed, it could be questionable if this chain can support multiple CGs to achieve maximum output powers simultaneously.
In another word, any mandatory power sharing introduced by hardware and RAN4 requirements between CGs would means not independent, thus not “feasible” from RAN1 point of view for independent power control. 
Actually, this definition of “feasible” corresponding to a very strict understanding of “independent”, which requires no common power limitation between CGs. This may be much more strict than actually needed.
Observation 1: Any mandatory power sharing introduced by hardware and RAN4 requirements between CGs would means not independent, thus not “feasible” from RAN1 point of view for independent power control.
Proposal 1: Confirm with RAN1 that whether “feasible” here equals no mandatory power sharing, thus no common power limitation between two CGs.
Furthermore, there is also a question on the discussion plan and possible outcome for p-NR-FR2 for Rel-17.

RAN4’s possible feedback:
Currently in RAN4, there is actually no requirements for multiple CCs in NR-DC. We may deduce some assumptions from single carrier and CA discussion.
In RAN4, there is fundamental difference between FR1 and FR2 requirements in the “maximum power” defined. For FR2, min peak EIRP was not an upper limit of UE output power, thus no power sharing would be enforced by it. There are per CC max TRP and Max EIRP requirements but they were introduced for interference control or regulatory and generally quite large for actual implementation. 
Though there is no NR-DC requirements yet, there are already some similar discussion for inter-band UL CA, it has been agreed in [3] that max TRP is defined per-band subject to revisit after max EIRP, and discussion for max EIRP is still open as in [4]. Considering the similarity between DC and CA, it is likely that the conclusion would be the same.
If both max TRP and max EIRP were defined as per-band for FR2 inter-band UL CA/DC, then it means all the possible requirements upper limit is per-band, thus no per-UE upper cap for inter-band UL CA/DC. This would mean no power sharing is needed from RAN4’s requirements.
Observation 2: If both max TRP and max EIRP were defined as per-band for FR2 inter-band UL CA/DC, then it means all the possible requirements upper limit is per-band, thus no per-UE upper cap for inter-band UL CA/DC. This would mean no power sharing is needed for different bands from RAN4’s requirements.
Based on this observation, the following observation is provided:
Observation 3: For the first case which multiple CGs are in the same frequency band, in case both max TRP/EIRP defined for per-band, no power sharing need means the power control is always independent.
Observation 4: For the second case which multiple CGs are in the same frequency band, per-band and per-UE requirements are always there, and a power sharing is needed between different CGs, at least theoretically. 
The reason to use “theoretically” is that those max EIRP/TRP may well beyond the actual capability of UE implementation. If RAN1 can confirm the meaning of “feasible” here, then it is likely that the first case inter-band would be “feasible” based on certain RAN4 requirements condition, and 2nd case would be always “infeasible”.
Proposal 2: Feedback RAN4’s power sharing need based on requirements, and let RAN1 confirm the feasibility.

p-NR-FR2 for Rel-17
Since there were lengthy discussion regarding the feasibility issue for configuring P-max related parameters for FR2 without conclusion, it is believed that further discussion would not yield more agreements since condition did not change much. 
Proposal 3: RAN4 would not discuss p-NR-FR2 in Rel-17.
Conclusion
In this paper, the LS is discussed and following observation and proposal is provided.
Observation 1: Any mandatory power sharing introduced by hardware and RAN4 requirements between CGs would means not independent, thus not “feasible” from RAN1 point of view for independent power control.
Observation 2: If both max TRP and max EIRP were defined as per-band for FR2 inter-band UL CA/DC, then it means all the possible requirements upper limit is per-band, thus no per-UE upper cap for inter-band UL CA/DC. This would mean no power sharing is needed for different bands from RAN4’s requirements.
Observation 3: For the first case which multiple CGs are in the same frequency band, in case both max TRP/EIRP defined for per-band, no power sharing need means the power control is always independent.
Observation 4: For the second case which multiple CGs are in the same frequency band, per-band and per-UE requirements are always there, and a power sharing is needed between different CGs, at least theoretically. 
[bookmark: _Hlk71303235]Proposal 1: Confirm with RAN1 that whether “feasible” here equals no mandatory power sharing, thus no common power limitation between two CGs.
Proposal 2: Feedback RAN4’s power sharing need based on requirements, and let RAN1 confirm the feasibility.
[bookmark: _Hlk71303549]Proposal 3: RAN4 would not discuss p-NR-FR2 in Rel-17.

A draft reply LS is attached.
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1. Overall Description:
RAN4 would like to thank RAN1 for the Further Reply LS on power control for NR-DC.
RAN4 is not quite sure the meaning of the “feasible” used in the questions, and would like RAN1 to confirm whether it means no power sharing, thus no common power limitation between two CGs
Whether the first case would have a combined common power limitation between different bands depend on RAN4’s ongoing discussion on the concept of max EIRP. The second case would always have a max TRP and EIRP defined in a band.
RAN4 do not plan to discuss p-NR-FR2 in Rel-17.


2. Actions:
To RAN5:
ACTION: RAN4 respectfully asks RAN1 to take the above information into account, and feedback if necessary.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #100-e	23 - 27 Aug 2021         E-meeting
TSG-RAN WG4 Meeting #101-e	1 - 12 Aug 2021         E-meeting
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