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1. Introduction
In RAN #81 meeting, for MR-DC enhancement, the following objectives were agreed for NR-NR DC WI [1],
The objective of this work item is to investigate enhancements to DC and CA. At least the following topics should be considered in the work:
1. Support of asynchronous and synchronous NR-NR Dual Connectivity [RAN1, RAN2, RAN4]

· UE power control [RAN1]

· RRC signalling to support of enhanced NR-NR DC [RAN2]

· Core requirements to support enhanced NR-NR DC [RAN4]

Note: Synchronous DC enhancements in this WID considers only cases not covered in Rel-15 exception sheet for NR WI NR_newRAT-Core. 
2. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode

· The impacts on UE power consumption should be minimized

· The LTE Rel-15 euCA work should be utilized, when applicable

3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
4. Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]
· This objective applies to MR-DC and NR-NR DC

5. Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers [RAN1, RAN2, RAN4]

· This objective applies to CA only.

· Target completion by RAN#84.

6. Study and, if found beneficial over the existing single Tx switched uplink solution, specify enhancements to single Tx switched uplink solution for EN-DC, such as allowing all DL and UL subframes for data transmission for both NR and LTE. [RAN1].

Note: UE in single Tx switched uplink mode is not expected to be scheduled simultaneous transmission on MCG and SCG
The work excludes combination of EN-DC and NR-NR DC configured for a UE.

At least scenarios with small cells should be considered, along with scenarios with large amounts of available cell bandwidth. Both FR1 and FR2 frequencies should be considered. The mechanisms already specified for LTE should be used as baseline for the work.

In RAN1 #94 meeting, the following agreement on synchronous NR-NR DC power control was achieved [2],
Agreement
In NR-NR DC where one cell group is in FR1 and the other in FR2, the two cell groups perform power control independently according to section 7 of 38.213.

· Applies for synchronous NR-NR DC for late drop of Rel-15 per RAN agreement

· It is RAN1 understanding that a common power limit for FR1+FR2 is not defined in RAN4 specifications

· It is up to the editor to whether and how to capture the above

Send an LS to RAN4 to inform them of the above agreement ( LS is agreed in R1-1809886
In RAN1 #91 and RAN1 #92 meeting, the following agreements on CA power control were achieved [3][4],
Agreement
· In Case 1, (CCs/uplinks configured for UE have same numerology and overlapping transmissions between different CCs/uplinks with same starting time and same PUSCH/PUCCH transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving cells,

· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of SCell

· Within a same priority level, PCell is prioritized over SCell.

· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax. Exact scaling or dropping is left to UE implementation.

· Note: different priority of SRS used for carrier switching can be discussed further. 
Agreement:
· For power control, the following priority rules for SRS transmission is adopted
· A-SRS > SP-SRS/P-SRS
· Additional prioritization rules for SRS carrier switching cases are not introduced.

Agreement:
Following working assumption is confirmed with the understanding that the CCs are in the same cell group:

· In Case 2, (CCs/uplinks configured for UE have same or different numerologies and partially overlapping transmissions between different CCs/uplinks and same/different transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving CCs/uplinks,

· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of Scell

· Within a same priority level, PCell is prioritized over Scell

· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax.

· Note: different priority of SRS used for carrier switching can be discussed further

· Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.

· Note: If the aggregated transmission power does not exceed Pc_max within any part of a transmission that overlaps with other transmission(s), the transmission is considered as non-power limited case.

· Note: power control with look-ahead is not required at UE.

FFS: Priority on the UL and SUL 
This contribution presents our views on asynchronous NR-NR DC power control mechanisms based on [5][6]. 
2. Discussion
In Rel-15, synchronous NR-NR DC power control across different frequency range was discussed, and the following cases were specified.
· Case 1 : FR1(MCG) + FR2 (SCG)

· Case 2 : FR2(MCG) + FR1(SCG)

Since power class definition for FR1 and FR2 are independent in RAN4[5], it is hard to define a total power restriction for FR1+FR2 DC scenario. Therefore, neigher dynamic power sharing nor semi-static power sharing was supported in above cases. Due to the same reason, only FR1+FR1 power sharing was supported for both EN-DC and NE-DC power control.
Regarding to asynchronous NR-NR DC in Rel-16, in addition to above Case1 and Case2, the below cases for NR-NR DC power control within the same frequency range also should be involved.
· Case 3 : FR1(MCG) + FR1(SCG)

· Case 4 : FR2(MCG) + FR2(SCG)

For Case 1 and Case 2 asynchronous NR-NR DC, same as Case 1 and Case 2 synchronous NR-NR DC, the UE can perform power control for MCG and SCG separately. Meanwhile, with in each CG, the UE can determine transmission power by reusing current CA power control priority rules which has been specified in Rel-15.
For Case 3 and Case 4 asynchronous NR-NR DC, compare to EN-DC or NE-DC case, it is more feasible to perform dynamic or semi-static power sharing, as it is easy to define a total power restriction from RAN4 perspective. If we just reuse EN-DC power sharing mechanism, always prioritize MCG transmission and improve higher layer signaling adaptively, it will be easier to align with the whole power control framework which has specified in Rel-15.
Furthermore, for asynchronous NR-NR DC, whether support power look-ahead or not should be discussed firstly. Since power look-ahead has discussed in CA case, it will increase UE processing complexity. Therefore, from the perspective of UE implementation, power look-ahead is not required at the UE. Secondly, as different numerologies, different transmission durations, or different timing difference might exist in different CGs, partially overlapping case should be discussed. Such issues also exist in CA scenario, and a unified power control framework was specified in CA scenario regardless of different numerologies, different transmission durations and different timing difference. Consequently, there is no need to discuss partially overlapping case for asynchronous NR-NR DC scenario, too.
In summary, for Case 3 and Case 4 asynchronous NR-NR DC, both dynamic and semi-static power sharing are supported. For dynamic power sharing, always prioritize MCG transmission is recommended. For each CG, just reuse CA power control mechanism is supported. Channel/reference signal with higher priority shall be transmitted firstly, and then PCell is prioritized over Scell. In case of same priority, it is up to the UE implementation.
Proposal 1:
· For asynchronous NR-NR DC power control across different frequency range, the UE determines MCG and SCG transmission power independently.

· For asynchronous NR-NR DC power control within the same frequency range, both dynamic and semi-static power sharing are supported.

· For dynamic power sharing, the UE always prioritizes MCG transmission.
· For each CG power control of asynchronous NR-NR DC scenario, reuse CA power control mechanism specified in Rel-15. 
3. Conclusion
In this contribution, we present our views on asynchronous NR-NR DC power control with the following proposal.

Proposal 1:
· For asynchronous NR-NR DC power control across different frequency range, the UE determines MCG and SCG transmission power independently.

· For asynchronous NR-NR DC power control within the same frequency range, both dynamic and semi-static power sharing are supported.

· For dynamic power sharing, the UE always prioritizes MCG transmission.

· For each CG power control of asynchronous NR-NR DC scenario, reuse CA power control mechanism specified in Rel-15. 
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