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Introduction
RAN1 has made substantial progress concerning UE uplink power control. This contribution describes the potential RAN2 impact regarding RAN1 agreements.
[bookmark: _Ref178064866]Discussion
Power sharing in DC
At RAN1#90, the following agreements on power sharing mechanisms for LTE-NR DC 
At least for LTE-NR NSA operation
· Maximum allowed power values for LTE (P_LTE) and NR (P_NR) are set separately
· i.e., when UE is configured for NR, P_LTE can be configured up to P_cmax and  P_NR can be configured up to P_cmax. 
· e.g. P_LTE + P_NR > P_cmax or P_LTE + P_NR = P_cmax
· Signaling details for P_LTE, P_NR are left to RAN2, RAN4.
· Note: ‘P_cmax’ is a limit that is similar to ‘The configured maximum UE output power’ that was specified for LTE.
· Note: The network will still have flexibility to prioritize or reserve certain NR transmission power depending on network implementation
· All UEs are mandated to handle P_LTE + P_NR = P_cmax while handling of P_LTE + P_NR > P_cmax depends on UE capability
· At least, when DL/UL LTE sTTI/reduced UE processing time based operation is not configured for the UE, if total transmit power exceeds P_cmax when there is simultaneous NR and LTE UL tx, 
· For NR, UE scales down/drops NR transmission and NR power scaling details are left to UE implementation (note: it is not intended to have RAN4 test from RAN1 perspective)
· If there are two or more UL carriers, the power scaling or tx dropping can be performed for each of the UL carriers separately or jointly up to UE implementation
· For LTE, no change in power control procedure
· FFS the case when DL/UL LTE sTTI/reduced UE processing time based operation is configured for the UE
· The following is FFS
· The case when P_NR is configured such that P_NR < P_cmax, and UE can use power up to P_cmax in NR when it knows that there will be no UL transmission in LTE by semi-static configuration (e.g., measurement gap, DL/UL configuration)
According to above agreements, the two power control modes (i.e., power control Mode 1 and Mode 2) in LTE-LTE DC are not applied for LTE-NR DC in Rel-15 considering implementation and standardization complexity (e.g. [2]). Instead, the two new parameters P_LTE and P_NR are added to define the maximum allowed power values for LTE-NR DC. The p-MeNB, p-SeNB parameters used for LTE-LTE DC are defined as ‘guaranteed power’, while P_LTE and P_NR in current agreement are maximum allowed power values. Since they are not exactly same, therefore the LTE-LTE DC power control parameters cannot be reused for LTE-NR DC. 
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It is reasonable to introduce new parameters in RRC for P_LTE and P_NR. This is also motivated by an incoming RAN1 LS R1-1715313.
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Power control processes
In RAN1-90bis, up to two closed loop power control processes for PUSCH in one serving cell was agreed. For a NR cell with supplementary uplink (SUL) carrier, where one NR cell can have an NR UL carrier and a SUL carrier, the power control process can be per UL carrier. There could be other application scenarios such as logical channel specific (i.e. service specific) power control, grant type specific (dynamic grant or semi-static grant) power control, slot set specific power control, which are still being discussed in RAN1.
The power control parameters such as P0, alfa can be configured per closed loop power control process and the TPC commands are processed separately per closed loop power control process. RRC signalling should be defined to configure the closed loop power control processes to support the agreed cases.
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Service type specific power control
Regarding the service type specific power control, i.e., different services (strictly speaking, different logical channels) may use different power control process, the relevant discussions are still on-going in RAN1. We believe it is beneficial to apply a different power control process for URLLC like traffic compared to that for eMBB as it is a way to increase reliability without adding e.g. latency. The MAC and PHY should be service type agnostic from the design perspective. Therefore, it is sufficient for the UE MAC to inform the PHY of the LCH ID if the service type specific power control is agreed by RAN1.  
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In section 2 we made the following observations:
Observation 1	Two power control modes used for LTE DC is not supported for LTE-NR DC in Rel-15.

Based on the discussion in section 2 we propose the following:
Proposal 1	The RRC defines new parameters to support power sharing between LTE leg and NR leg via P_LTE and P_NR as current RAN1 agreement.
Proposal 2	The RRC defines new parameters to support up to two closed loop power control processes in one cell.
Proposal 3	If "service specific power control" is agreed in RAN1, then upon transmission of a MAC PDU on UL-SCH, the MAC entity signals the logical channel ID(s) of the MAC PDU to PHY.
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