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1. Introduction
RAN1 received an LS from RAN4 regarding the feasibility and possible time plan from RAN1’s point of view [1]:
	RAN4 agreed the NR RF/RRM work plans [R4-1704215] and identified the following parameters related to physical layer are necessary to complete the core part in December 2017 from RAN4 perspective so far. RAN4 would like to confirm the feasibility and possible time plan from RAN1’s point of view.
· End of June meeting
· RF
· Applicable UL modulation schemes for below 6 GHz and above 24 GHz
· Power control mechanism including power sharing between LTE and NR in NSA
· Whether LO returning is assumed or not to evaluate MPR
· RRM
· RAN4 needs the parameters related the reference signals to be used for RRM procedures. Based on RAN4 understanding, the parameters related to following would be needed for simulations:
· Reference signals to be used for RRM including mobility, radio link monitoring, transmit timing on NR uplink serving cell, and beam management.
· Radio link monitoring associated control channel and/or NR-PDSCH design
· In LTE case, RLM associated PDCCH. Corresponding NR channel would be required
[…]


In this contribution, we propose to support LTE dual connectivity based power sharing between LTE and NR in NSA.

2. Power sharing between LTE and NR
LTE-NR dual connectivity is an important part of the scope of Rel. 15 NR WI. For LTE-NR dual connectivity, at the RAN1#88bis meeting, it was agreed that scheduling and HARQ mechanisms and procedures between cell-groups are independent. Therefore, same as for LTE dual connectivity, UE power-control is independent between transmissions across cell-groups. In order to meet the regulatory requirement, UE shall scale the transmit power such that the output power does not exceed the defined value, at least for below 6 GHz. It is not yet clear how regulatory requirements will be made for above 6 GHz.
The simplest way of power-limited handling is to let up to UE implementation on how to scale the transmission. However, this implies that the UE can scale transmit power of important signal, e.g., UE is allowed to scale transmit power of HARQ-ACK feedback on PUCCH and to prioritize UL data. Specifying certain rules to control power-limited handling is important. During Rel. 12 specification work, the same discussion has been done, and RAN1 already agreed to specify power sharing for LTE dual connectivity in the RAN1 specifications.
During Rel. 12 LTE dual connectivity, it was agreed to support different power sharing mechanisms for synchronous case and asynchronous case with a certain commonality. For LTE-NR dual connectivity, similar power sharing mechanism can be considered. Between LTE cell-group and NR cell-group, data transmission durations may be different. Besides, RAN2 already agreed to support asynchronous dual connectivity. Therefore, RAN1 can start from specifying power control for asynchronous case. Specific optimization for synchronous case can be considered later once actual channel/signal types and UE transmission procedures are further clarified.
At Rel. 12, as a key feature of power-control for asynchronous dual connectivity, guaranteed power was introduced. It is configured by higher-layer for the cell-group, and the UE shall guarantee the transmit power allocation at least up to the guaranteed power. Whether/when/how to allocate the transmit power exceeding the guaranteed power is up to UE implementation. Note that the UE maximum output power shall not be exceed with any conditions. 
For LTE-NR dual connectivity power-control, the same concept can be applied, no matter whether they are asynchronous, using different subcarrier-spacing, etc. 

Proposal 1:
· Support power sharing mechanism for LTE-NR dual connectivity by RAN1 specification.
· At least guaranteed power for each cell-group is supported.
· Further optimization can be considered at later stage if deemed necessary.

RAN4 is waiting for RAN1’s feedback on power sharing for LTE-NR dual connectivity. From RAN4 RF point of view, the important thing is whether Pcmax is shared by transmissions across LTE and NR. Therefore, RAN1 should inform RAN4 about RAN1’s decision that RAN1 will define power sharing mechanism so that Pcmax is not exceeded. Note that again, in some specific band combinations (e.g., mmwave), power sharing may not be necessary; it is up to regulatory requirements. However, RAN1 specification is frequency-band agnostic and hence it is up to RAN4 how/whether to limit the power sharing for specific band combinations.

Proposal 2:
· Send a LS reply to RAN4 to inform that RAN1 will specify power sharing mechanism for transmissions across LTE and NR carriers.

3. Conclusion
In this contribution, we discussed the power control for LTE-NR dual connectivity and proposed following:
Proposal 1:
· Support power sharing mechanism for LTE-NR dual connectivity by RAN1 specification.
· At least guaranteed power for each cell-group is supported.
· Further optimization can be considered at later stage if deemed necessary.
Proposal 2:
· Send a LS reply to RAN4 to inform that RAN1 will specify power sharing mechanism for transmissions across LTE and NR carriers.
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