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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #98 meeting, NN-DC power control mechanism was discussed with the following agreements.
Agreements:
· Aim to reuse the existing CA power determination for uplink transmissions on CC(s) in a same CG. 
Agreements:
· Slide 3 of R1-1909864 is agreed
In this contribution, we present our views on semi-static and dynamic power sharing for NN-DC.
2. Discussion
· On semi-static power sharing
For semi-static power sharing for NN-DC, it was agreed considering the following two alternatives 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 .
For Alt.1, when there is no UL transmission in a CG, the actual transmission power of the other CG can be up to the maximum allowed power. For Alt.2, the actual transmission power of MCG and SCG is limited by higher layer configured transmission power of MCG and SCG respectively. If Alt.2 is supported, it might cause coverage issue for cell edge UEs. Consequently, Alt.1 is preferred. 
[bookmark: _GoBack]If Alt.1 is agreed, it should further clarify how to determine the maximum transmission power for each CG, by i.e. Alt.1-1 or Alt.1-2. The benefit of Alt.1-1 is that network can reserve some power for a possible UL transmission, which is similar to LTE DC mechanism. However, if higher layer parameters are configured improperly, Alt.1-1 may suffer the abovementioned issue as Alt2. In addition, even higher layer parameters can be configured properly, the final maximum transmission power is still determined by the UE, conforming to RAN4 requirements. Therefore, Alt.1-2 is preferred.
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. As a result, semi-static power sharing also can be applied to synchronous NN-DC case. 
Proposal 1:
· For NN-DC semi-static power control within the same frequency range 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.1-2:   and   are determined by RAN4 requirement. 
· Support both asynchronous and synchronous cases.
· On dynamic power sharing
For dynamic power sharing with look-ahead, three options were discussed in RAN1 #98 meeting as below.
· Option 1: Reuse power determination of Rel-15 NR CA
· Option 2: Introduce enhanced ‘look-ahead’ behavior 
· When determining a total transmit power in a symbol of transmission occasion i starting from t0 in CG1, the UE needs to consider all PDCCH(s) received before time t0 - T_offset  that trigger an overlapping CG2 UL transmission. 
· FFS on  value of  T_offset 
· Option 3: 
· When determining a total transmit power in a symbol of transmission occasion i starting from t0 in CG1, the UE needs to consider all PDCCH(s) received before time t0 - T_offset that trigger an overlapping CG2 UL transmission. 
· FFS on  T_offset  value
· Once the transmit power for a transmission is computed, UE will not re-calculate/re-adjust the transmit power based on upcoming transmission regardless of priority levels. 
For option 1, if there is no co-scheduling between MCG and SCG, and if SCG transmission starts earlier than MCG transmission, then MCG transmission cannot be prioritized; otherwise, the MCG transmission can be prioritized.
For option 2, the UE may suffer phase discontinuity problem due to the transmission power can change at any transmission occasion, which is undesirable from the implementation perspective and may result in performance degradation at receiver side.
For option 3, if MCG transmission starts later than SCG transmission, but the transmission power can be determined before time t0 - T_offset, then MCG transmission can be prioritized. Otherwise, MCG transmission may still suffer from power limited issue. In this case, co-scheduling between MCG and SCG is also required to prioritize MCG transmission. Even for that, the UE behavior of power allocation between MCG and SCG is undefined for prioritizing MCG transmission.
Based on above discussion, option 1 is slightly preferred. Given the fact that the timeline mismatch issue exists in different CGs regardless of asynchronous or synchronous case, therefore dynamic power sharing also can be applied for both cases.
Proposal 2:
· For NN-DC dynamic power sharing within the same frequency range with + ,
· Reuse CA priority rules for power allocation between MCG and SCG. 
· Prioritize MCG transmission if the starting transmission time of MCG is no later than the overlapping SCG transmission.
· Support both asynchronous and synchronous cases.
3. Conclusion
In this contribution, we present our views on NN-DC power control with the following proposals.
Proposal 1:
· For NN-DC semi-static power control within the same frequency range 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.1-2:   and   are determined by RAN4 requirement. 
· Support both asynchronous and synchronous cases.
Proposal 2:
· For NN-DC dynamic power sharing within the same frequency range with + ,
· Reuse CA priority rules for power allocation between MCG and SCG. 
· Prioritize MCG transmission if the starting transmission time of MCG is no later than the overlapping SCG transmission.
· Support both asynchronous and synchronous cases.
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