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Introduction
This document discusses the uplink Power Control for Supporting NR-NR Dual-Connectivity (DC).

Discussion
As the solution when both PCG and SCG are within FR1 or FR2, we propose following:
- Following is no difference between synchronous and asynchronous DC.
- The transmission power of a channel/signal does not change in the middle of the transmission except the other CG is URLLC or random access procedure, where current CG transmission could be discarded.
- This ensures DMRS in a channel can be utilized at the receiver without influenced by the phase continuity. 
- When the other CG has URLLC or random access procedure,, this CG's channel/signal operation is not ensured.
- Maximum transmission power per PCG and per SCG are configurable.
- In addition to maximum transmission power per carrier, independent operation per CG is ensured. Such per CG limit is similar to LTE-DC.
- Reserved power per PCG and per SCG are configurable.
- Within the reserved power, the CG's power is prioritized except the other CG is URLLC/random access procedure.
- The network would configure the reserved power requiring to keep the minimum service level. It could be the power corresponding to PUCCH or PUSCH containing RRC message only. It may configure to the power corresponding to VoIP or guaranteed rate service.
- Depending on the UE implementation, three types of the implementation are possible. Current our view is no need to inform its implementation to the network.
- Type 1: Only semi-static information is exchanged between PCG and SCG.
- When my CG knows the other CG does not transmit anything via semi-static information like "downlink symbol", my CG utilizes the power of the other channel's reserved power.
- Type 2: Dynamic information like DCI assignment is exchanged between PCG and SCG without look-ahead.
- Here, the meaning of "look-ahead" is my CG knows the other CG's transmission power does not influence my CG's current transmitting channel/signal. Therefore, the situation "to transmit the other CG in the middle of my CG's transmission and it exceeds maximum transmission power per UE" never happens. All the other simultaneous transmissions of the other CG are taken into account before my CG's channel/signal transmission.
- My CG does not utilize the power reserved for the other CG's reserved power.
- Type 3: Dynamic information like DCI assignment are exchanged between PCG and SCG with look-ahead.
- My CG utilizes the power reserved for the other CG's reserved power.
- The power usage of respective CGs are, early indicated CGs has the priority than late indicated CG except following.
- The power corresponds to reserved power
- The UE implementation with look-ahead.
- URLLC and random access procedure where the other CG's handling is not respected.
- Within the power of my CG usage, the power is allocated same as Release 15 operation including CA case.


In the following, our reply on the questions raised in [1] is captured.
1)	What is semi-static power sharing for NN-DC?
- Only semi-static information (given by RRC) of the other CG is used to set my CG's power.

2)	What is dynamic power sharing for NN-DC?
- In addition to the other CG's semi-static information, the other CG's dynamic information like DCI are used to set my CG's power.

3)	Is there any benefit to dynamic power sharing with a look-ahead operation as compared to dynamic power sharing without a look-ahead operation? If yes, what are the benefits? 
- The meaning of "look-ahead" is my CG knows the other CG's transmission power does not influence my CG's current transmitting channel/signal. Therefore, the situation "to transmit the other CG in the middle of my CG's transmission and it exceeds maximum transmission power per UE" never happens. All the other simultaneous transmissions of the other CG are taken into account before my CG's channel/signal transmission.
- The priority of future power transmission can be taken into account before starting the current transmission. Then late prioritized transmission can be sent with priority with keeping current transmission power constant.

4)	Does semi-static power sharing reduce UE implementation complexity compared to dynamic power sharing? If yes, how and in what cases?
- Yes. The less interaction between CGs makes to allow independent implementation between CGs and less timing constraint.

5)	Can dynamic power sharing be operated to also cover semi-static power sharing? If yes, how? What is the impact from NW and UE perspective when this is done?
- Yes. We propose guaranteed power respectively for each CG. To use the power more than guaranteed power is best effort usage for eMBB. This usage can be dynamic or semi-static.

6)	What is the impact on uplink performance (coverage/throughput) when semi-static power sharing is used for NN-DC?
- The network planning of the coverage is based on guaranteed power like the network would ensure PUCCH and PUSCH containing only dedicated RRC signal connections. As far as this power is ensured, the link can be kept.
- More than guaranteed power is best effort.

7)	What is the impact on uplink performance (coverage/throughput) when dynamic power sharing is used for NN-DC?
- More than guaranteed power is best effort. Dynamic means more optimization on eMBB.

8)	What is the impact on UL link adaptation when dynamic power sharing is used for NN-DC? 
- Depending on the availability of the power, UE may not send gNB indicated power.

9)	Can dynamic or semi-static power sharing introduce phase discontinuity on an ongoing uplink transmission? If yes, how? If no, is there any requirement for the UE to maintain the phase continuity?
- Basically, if one channel transmission is started, during the transmission, no change of the power of the channel/signal is allowed for phase continuity reason.
- Exception is URLLC or random access procedure is sent in the other CG. My CG's phase continuity is not ensured.

10)	Does the relative performance (coverage/throughput) of semi-static power sharing vs. dynamic power sharing depend on traffic load (e.g. low/medium/high) and traffic type (e.g. bursty, full buffer)? If yes, how?
- In dynamic power sharing, when the other CG's load is low, my CG's performance is improved.
- In dynamic power sharing, when the other CG's load is high, my CG's performance is not improved so much
- When the other CG is full buffer, no merit of dynamic power sharing.

11)	Should the uplink power control design for Rel. 16 NN-DC consider a UE with a single PA?
- No. PSD difference limitation between CGs makes such operation not so practical.


Conclusion
We discussed the uplink Power Control for Supporting NR-NR Dual-Connectivity. The proposal and the response to the questions identified in the last meeting are described.
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