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1	Introduction 
In RAN1 #98 [1], the following contents are agreed:
Agreements:
· Aim to reuse the existing CA power determination for uplink transmissions on CC(s) in a same CG. 
Agreements:
· Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to 

This tdoc focus on the discussions for dynamic power sharing and semi-static power sharing for Rel-16 NN-DC.
2	Dynamic Power Sharing for NN-DC
Dynamic power sharing can increase the coverage of UE uplink. It is supported in EN-DC where LTE is always prioritized over NR due to the reason that SCG (NR) has a lower priority, and it can respond faster to adapt its power based on LTE’s power. In real world deployment, synchronous EN-DC is assumed. For NN-DC, dynamic power sharing can be very complex for asynchronous case due to various SCS and timing uncertainty for slot offset. Power scaling due to uncertain simultaneous transmissions in time can compromise the transmission’s phase continuity. 

Besides, asynchronous DC is supportable with an architecture that has distinct hardware blocks belonging to the two cell groups. The fundamental assumption is that the two hardware blocks used for asynchronous DC are clearly separable and no pre-existing demand to have a fast interface across the blocks carrying dynamic information. With these assumptions, we have the following proposal:

Proposal 1: Dynamic power sharing should not be supported in Rel-16 (slot-based)  asynchronous NN-DC.

For (slot-based) synchronous NN-DC, it is more possible to support dynamic power sharing. To ensure clear rules for dynamic power sharing, ‘look-ahead’ operation and prioritization order application need to be specified. 

‘Look-ahead’ operation is a kind of UE capability that can determine transmission power of a signal/channel at a given time instance  while taking into account the overlapped later UL transmissions that are scheduled by a DCI transmitted until time instance . In our opinion,  can be T_proc specified in Rel-15 for UCI multiplexing related UE procedures, where T_proc of the smallest SCS carrier should be applied to assure UE’s processing. Therefore, we have the following proposal:

Proposal 2: Dynamic power sharing can be supported in Rel-16 (slot-based) synchronous NN-DC with look-ahead time offset   equals T_proc specified in Rel15 for UCI multiplexing of the smallest SCS carrier.

Another important factor to enable dynamic power sharing is how to define the prioritization order for the overlapping UL transmission in power-limited case. 

In feature lead’s summary [2] (R1-1909619), several options are proposed:
When UE is configured with  (i.e. dynamic power sharing operation) for NN-DC 
· The prioritization rule for UL channels in case of power-limited is as follows 
· Alt.1: MCG>SCG, and then apply Rel-15 rule for each CG. 
· Alt.2: Reusing Rel-15 CA rule across CCs of CGs 
· Alt.3: CG prioritization is determined by time pattern or dynamic indication, and then apply Rel-15 rule with potential update considering URLLC priority for each CG.
· Note that the above prioritization order does not impact on the minimum guaranteed power if it is agreed to be supported.
Given that the gains of Alt.2 and Alt.3 are unknown and the processing procedures can be quite complicate, here we support Alt. 1 and have the following proposal.

Proposal 3: For dynamic power sharing prioritization in Rel-16 NN-DC, prioritize MCG over SCG and reuse CA rule within CG. 


3	Semi-Static Power Sharing for NN-DC
It was widely understood that semi-static power sharing can be generalized to be a scheme where the transmission power of each CG is semi-statically split between two CGs such that transmission power of one CG is not impacted or interrupted by overlapped transmissions that is dynamically scheduled in the other CG.

In RAN1 #98 [1], the following contents for semi-static power sharing are agreed:
Agreements:
· Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to 
Since semi-static power sharing is a more stable and fundamental feature, we think it should be mandatory for Rel-16 NN DC. The details can be FFS.

Proposal 4: UEs supporting Rel-16 NR-DC can support semi-static power sharing mandatorily. Whether UE checks the semi-statically configured transmission direction to determine the uplink power can be FFS.

4	Summary 
In this contribution, we focus on the discussions for dynamic power sharing and semi-static power sharing for Rel-16 NN-DC:

Proposal 1: Dynamic power sharing should not be supported in Rel-16 (slot-based)  asynchronous NN-DC.

Proposal 2: Dynamic power sharing can be supported in Rel-16 (slot-based) synchronous NN-DC with look-ahead time offset   equals T_proc specified in Rel15 for UCI multiplexing of the smallest SCS carrier.

Proposal 3: For dynamic power sharing prioritization in Rel-16 NN-DC, prioritize MCG over SCG and reuse CA rule within CG. 

Proposal 4: UEs supporting Rel-16 NR-DC can support semi-static power sharing mandatorily. Whether UE checks the semi-statically configured transmission direction to determine the uplink power can be FFS.
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