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1. Introduction
In RAN1 #97 meeting, semi-static power sharing shceme and dynamic power sharing schemes were discussed in [1], but without agreements.
This contribution presents our views on semi-static and dynamic power sharing for both synchronous and asynchronous NN-DC (FR1+FR1).
2. Discussion
For NN-DC deployment, it is implementation-friendly to apply semi-static power sharing by the way of power hard splitting. Regarding to dynamic power sharing, it may impose challenges for UE implementation, but it is beneficial for better network coverage and transmission stability from network perspective. Compared with EN-DC or NE-DC, it is more feasible to achieve dynamic power sharing for NN-DC, since dynamic coordination between CGs for power allocation is easier in this case. Consequently, as a compromise, a unified power control framework can be considered to support both semi-static and dynamic power sharing by defining a set of common higher layer parameters, which is similar to the EN-DC and NE-DC power sharing mechanism.
Proposal 1:

· For NN-DC power control within the same frequency range, support both dynamic and semi-static power sharing with a set of common higher layer parameters.
· Semi-static power sharing

For semi-static power sharing, the key features among different alternatives are depicted in the following Table 1.

Table1. Comparison among different semi-static power sharing alternatives 

	Alternatives
	Signaling
	Maximum transmission power

	Alt1
	Define maximum transmission power for each CG, and maximum transmission power for total CGs
	The actual Tx power of a CG is less than the max Tx power of a UE.

	Alt2
	
	The actual Tx power of a CG may be up to the max Tx power of a UE depending on UE implementation.

	Alt3
	
	The actual Tx power of a CG can be up to the max Tx power of a UE, according to the semi-static TDM pattern configured by higher layer signaling.


From the comparison in Table1, Alt1 may suffer from uplink coverage issue, while Alt2 and Alt3 can mitigate this issue in some scenarios. In addition, Alt3 may become extremely complicated due to flexible SCS and subframe/slot boundary between CGs, which implies significant design and specification efforts. Consequently, Alt2 is slightly preferred.
For power control within each CG, support the power control scheme of Rel-15 NR CA as a baseline. Any potential enhancements to better support different service types should be studied in Rel-16 URLLC enhancement agenda rather than in NN-DC power control agenda.
The remaining issue is which deployment scenario (either asynchronous or synchronous) is applicable for semi-static power sharing. Considering the independent timelines between CGs, it is more implementation-friendly to apply semi-static power sharing in the asynchronous NN-DC case, compared with dynamic power sharing. The question is whether to restrict the semi-static power sharing only to the asynchronous NN-DC case. Firstly, it is favorable to design a unified solution for both synchronous and asynchronous cases. Secondly, even in synchronous case, due to the support of multiple numerologies, flexible transmission durations, and different timing offsets in NR, there is hardly any difference between asynchronous and synchronous NN-DC comparing to LTE DC. Consequently, semi-static power sharing also can be applied to synchronous NN-DC case. If semi-static power sharing is supported for both cases, gNB has the flexibility to configure either semi-static power sharing or dynamic power sharing by implementation.
Proposal 2:

· For NN-DC semi-static power control within the same frequency range,
· When the UE determines that there is a possible uplink transmission in other CG, the maximum transmission power of each CG is restricted to the configured maximum transmission power of each CG. Otherwise, the maximum transmission power of each CG is the UE maximum transmission power.
· Reuse the priority rules of Rel-15 CA power control framework for each CG. 
· Support both asynchronous and synchronous cases.
· Dynamic power sharing

For dynamic power sharing, there are several issues should be handled. The first key issue is how to define the priority rules. It is desirable to define a common power control framework for both semi-static and dynamic power sharing; therefore, always prioritizing MCG transmission between CGs as well as reusing Rel-15 CA power control priority rules for each CG are preferred. 
The second key issue is whether to support power look-ahead or not. Power look-ahead not only increases the UE processing complexity, but also causes link adaptation problem. Moreover, even without the power-look ahead mechanism, the phase discontinuity issue still can be avoided by reasonable network scheduling. As multiple numerologies, flexible transmission durations, different timing offsets, and partial overlapping may exist in different CGs, all these factors make the power look-ahead behavior more complicated. Therefore, we prefer not to impose power look-ahead to the UE. 
Lastly, given the fact that the timeline mismatch issue exists in different CGs regardless of asynchronous or synchronous case, dynamic power sharing also can be applied for both cases.
Proposal 3:

· For NN-DC dynamic power sharing within the same frequency range, 

· The UE is configured a maximum power P_MCG_Max for MCG and a maximum power P_SCG_Max for SCG respectively.

· If P_MCG_Max+P_SCG_Max>P_Total, dynamic power sharing is used.
· Prioritize MCG transmission to perform power scaling or dropping among CGs.
· Reuse CA power control priority rules for each CG. 
· Power look-ahead is not required at the UE.

· Support both asynchronous and synchronous cases.
3. Conclusion
In this contribution, we present our views on NN-DC power control within same frequency range with the following proposals.

Proposal 1:

· For NN-DC power control within the same frequency range, support both dynamic and semi-static power sharing with a set of common higher layer parameters.
Proposal 2:

· For NN-DC semi-static power control within the same frequency range,
· When the UE determines that there is a possible uplink transmission in other CG, the maximum transmission power of each CG is restricted to the configured maximum transmission power of each CG. Otherwise, the maximum transmission power of each CG is the UE maximum transmission power.

· Reuse the priority rules of Rel-15 CA power control framework for each CG. 
· Support both asynchronous and synchronous cases.
Proposal 3:

· For NN-DC dynamic power sharing within the same frequency range, 

· The UE is configured a maximum power P_MCG_Max for MCG and a maximum power P_SCG_Max for SCG respectively.

· If P_MCG_Max+P_SCG_Max>P_Total, dynamic power sharing is used.
· Prioritize MCG transmission to perform power scaling or dropping among CGs.
· Reuse CA power control priority rules for each CG. 
· Power look-ahead is not required at the UE.

· Support both asynchronous and synchronous cases.
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