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

Discussion
As the way of the definition of Tx power is different between FR1 and FR2, we can categorize the NR-NR Dual connectivity as following. 
Case 1:	PCG is located only in FR 1. SCG is located only in FR 2.
Case 2:	PCG is located only in FR 2. SCG is located only in FR 1.
Case 3:	FR1 contains PCG and SCG. 
Case 4:	FR2 contains PCG and SCG. 
Case 5:	FR 1 contains PCG and SCG. FR2 contains PCG and SCG. 
For case 1 and case 2, independent power control in FR1 and FR2 respectively are possible because the way of Tx power measurement itself is different. This is regardless of synchronous or asynchronous. Therefore, no specific agreement is required. 

Proposal 1: In the case FR1 contains only PCG and FR2 contains only SCG and the case FR2 contains only PCG and FR1 contains only SCG, independent power control is applied for each FR1 and FR2. This is applied regardless of synchronous or asynchronous DC.

For case 3, 4 and 5, how to manage power within FR1 or within FR2 respectively is required. This is applied regardless of synchronous or asynchronous DC.

When both PCG and SCG are within FR1 or FR2, how to share the power of PCG and SCG needs to be specified. In LTE-LTE DC case, UEs to support only semi-static power sharing of PCG and SCG are shown the concern to have limitation of the coverage compared with non-DC operation. On the other hand, as LTE-NR DC (and NR-LTE DC) supports semi-static power sharing between PCG and SCG, the cell planning should take into account the situation of semi-static power sharing. Therefore, we think UE who support only semi-static power sharing of PCG and SCG of NR-NR DC should be also possible with the deployment perspective and we propose to allow such UE. This is applied regardless of synchronous or asynchronous DC. 

Proposal 2: When both PCG and SCG are within FR1 or FR2, UE feature with semi-static power sharing between PCG and SCG are supported regardless of synchronous or asynchronous DC.

Although semi-static power sharing of DC should be supported, dynamic power sharing between PCG and SCG is more attractive in throughput and coverage. Therefore, such feature should be also supported. In LTE, SCS is only single 15 kHz. On the other hand, in NR, multiple SCS are supported. Non-slot scheduling (resource allocation type B) is also supported. Therefore, even in synchronous DC between PCG and SCG, when SCS are different between PCG and SCG or non-slot scheduling is used, the behaviour is quite similar to asynchronous DC for the handling of the power control. Therefore, we propose not to have the optimization for dynamic power sharing of synchronous DC but single dynamic power sharing function is specified between PCG and SCG regardless of synchronous and asynchronous.

Proposal 3: When both PCG and SCG are within FR1 or FR2, dynamic power sharing between PCG and SCG are supported. Not to have the optimization for synchronous DC but single behaviour applied to both synchronous and asynchronous DC.

PCG gNB does not know what is happing in SCG and SCG gNB does not know what is happing in PCG in the real time because of the independent scheduler. Even if dynamic power sharing is used between PCG and SCG, in order to allow independent operation of PCG and SCG respectively, certain power should be reserved respectively for each PCG and SCG. Certain amount of the power is semi-statically configured by RRC. These behaviours ensure the power for PUCCH, RRC message and/or URLLC for respective PCG or SCG. PCG power allocation is always available and prioritized within PCG's reserved power. SCG power allocation is always available and prioritized within SCG's reserved power. If the transmission power of PCG is less than reserved power, SCG can use the power reserved for PCG. The same is applied for the transmission power of SCG and reserved power for PCG. 

Proposal 4: When dynamic power sharing of DC is applied, semi-static configurations of reserved power should be applied respectively for PCG and SCG. PCG power allocation is always available and prioritized within PCG's reserved power. If the transmission power of PCG is less than reserved power, SCG can use the power reserved for PCG. The same is applied for the transmission power of SCG and reserved power for PCG.

Within the reserved power, there is no need to distinguish the physical channel type as reserved power can be used not only PUCCH but also PUSCH containing RRC message and/or URLLC. All these channels are important channels to keep the respective link or higher reliability. SRS can be debated no need of the reservation, but SRS is sent relatively infrequent, we don't see the need of the optimization for SRS.
Proposal 5: Reserved power is applied regardless of the channel i.e. all uplink channel of respective PCG and SCG.

Although usual case can be sufficient within the reserved power, URLLC traffic can be large transmission power with sporadic transmission. Therefore, when PCG has URLLC traffic, not to reserve the power in SCG. When SCG has URLLC traffic, not to reserve the power for PCG should be considered as exception.
Proposal 6: To consider not to reserve the power of SCG when PCG has URLLC. The same is applied for the power of PCG when SCG has URLLC.

When UE Tx power is the shortage, certain channel needs to be dropped. Instead of channel based dropping, following order should be used. 
URLLC UL-SCH > HARQ-ACK/NACK > eMBB UL-SCH > CSI
Proposal 7: Prioritization of dropping is based on URLLC UL-SCH > HARQ-ACK/NACK > eMBB UL-SCH > CSI.


Conclusion
We discussed the uplink Power Control for Supporting NR-NR Dual-Connectivity. We propose following.
Proposal 1: In the case FR1 contains only PCG and FR2 contains only SCG and the case FR2 contains only PCG and FR1 contains only SCG, independent power control is applied for each FR1 and FR2. This is applied regardless of synchronous or asynchronous DC.
Proposal 2: When both PCG and SCG are within FR1 or FR2, semi-static power sharing between PCG and SCG are supported as UE feature regardless of synchronous or asynchronous DC.
Proposal 3: When both PCG and SCG are within FR1 or FR2, dynamic power sharing between PCG and SCG are supported. Not to have the optimization for synchronous DC but single behaviour applied to both synchronous and asynchronous DC.
[bookmark: _GoBack]Proposal 4: When dynamic power sharing of DC is applied, semi-static configurations of reserved power should be applied respectively for PCG and SCG. PCG power allocation is always available and prioritized within PCG's reserved power. If the transmission power of PCG is less than reserved power, SCG can use the power reserved for PCG. The same is applied for the transmission power of SCG and reserved power for PCG.
Proposal 5: Reserved power is applied regardless of the channel i.e. all uplink channel of respective PCG and SCG.
Proposal 6: To consider not to reserve the power of SCG when PCG has URLLC. The same is applied for the power of PCG when SCG has URLLC.
Proposal 7: Prioritization of dropping is based on URLLC UL-SCH > HARQ-ACK/NACK > eMBB UL-SCH > CSI.

