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1. Introduction
LTE-NR dual connectivity (DC) is an important part from the perspective of Rel. 15 NR WI. In RAN1#89, RAN1 agreed that having power sharing mechanism for LTE-NR DC was feasible and RAN1 would continue the discussion on detailed mechanism [1].
	Agreements:
· From RAN1 perspective, it is feasible to have power sharing mechanism for LTE-NR dual connectivity at least for <6GHz

· FFS: power sharing mechanism

· RAN1 will continue discussing the power sharing mechanism, including potential RAN1 specification impact 


In this contribution, we have further discussion on power sharing mechanism.
2. Discussion
It was agreed that scheduling and HARQ loops and procedures between cell-groups (i.e., MCG and SCG) in LTE-NR DC are independent. Therefore, same as LTE dual connectivity, UE power-control is assumed to be independent between CGs. In order to meet some regional regulatory requirement, e.g., at least <6GHz, UE shall scale the transmit power for each CG so that total UE transmission power never exceeds permitted amount. One possible way is to leave it up to UE implementation, i.e., how to scale is UE responsibility. However, without any rule or guide line, UE can scale transmit power of important signals, e.g., HARQ-ACK feedback on PUCCH, and then the system performance may degrade. Hence some rule should be defined. During Rel. 12 specification work, similar discussion was made, and RAN1 made power sharing mechanisms for synchronous and asynchronous case with a certain commonality, i.e., power-control mode (PCM) 1 and 2. For LTE-NR dual connectivity, similar power sharing mechanism(s) can be considered. Since RAN2 already agreed to support asynchronous dual connectivity, RAN1 should start with specifying power control mechanism for asynchronous case. As defined in Rel. 12, guaranteed power, which is configured by higher-layer for each CG, should be supported. In addition, since NR supports multiple numerologies and corresponding different slot durations, some optimization can be considered taking slot length difference between the CGs (i.e., between LTE and NR) into account. Let us think about the case that SCG has shorter slot length than that of MCG, e.g., in case that NR applies subcarrier spacing larger than 15 kHz. An example is given in Fig. 1. With PCM 2, UE allocates power in order of arrival. When MCG slot is vacant, e.g., MCG slot #1, SCG can use transmission power up to (Pcmax – MCG guaranteed power). However, since UE knows that there will be no transmission on MCG at least during slot #4-6, SCG should be able to borrow MCG guaranteed power for slot #4-6 as shown in Fig. 2.
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Figure 1: Power allocation with original PCM 2
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Figure 2: Power allocation with modified PCM 2
Proposal 1: Support power sharing mechanism at least for LTE-NR asynchronous dual connectivity.
· PCM2 can be baseline.
· When a CG has shorter slot length than the other, the CG should be able to borrow guaranteed power from the other CG when it’s variable.
3. Conclusion

In this contribution we had discussion on power sharing mechanism. Our proposal is as followed:
Proposal 1: Support power sharing mechanism at least for LTE-NR asynchronous dual connectivity.
· PCM2 can be baseline.
· When a CG has shorter slot length than the other, the CG should be able to borrow guaranteed power from the other CG when it’s variable.
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