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Introduction
In RAN1#89, power sharing mechanism between NR and LTE dual connectivity was discussed with the following agreements,

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 
· Applicability of power sharing mechanism for NR in particular bands, e.g., greater than 24GHz, should be discussed in RAN4
· Send back a LS to RAN4 with the above statements – Ryosuke (DCM)

A reply LS to RAN4 on power sharing mechanism was agreed in [2].   In this contribution, we discuss the power sharing mechanism for NR and LTE dual connectivity.     
Power Sharing Mechanism


Power sharing mechanism for LTE and NR dual connectivity is to define the UE power allocation strategy for NR and LTE UL transmission.  In LTE, two types of UL power control modes for dual connectivity are defined to support  synchronous and asynchronous operation based on the maximum reception/transmission timing difference between MCG and SCG.  In both modes, UE is configured with a minimum guaranteed power for each CG, as a percentage of the configured maximum UE output power. The power control modes in LTE dual connectivity target minimum guaranteed power per CG as well as priority transmission (either by signal type or by transmission timing).
Power sharing mechanism for NR and LTE dual connectivity can be semi-statically allocated or dynamic sharing as follows,
· 


Semi-static power allocation between NR and LTE – gNB can semi-statically configure the transmit power for NR and LTE by slipping the maximum transmitted power to X % and 1-X % respectively.  UE will report the power headroom and calculate the transmit power based on the configured maximum power for LTE and NR.   This alternative is quite practical since the LTE and NR chip set might not be integrated in the initial implementation.  The communication between LTE and NR chip would not be needed with semi-statically power split.  

· Dynamic power allocation with guarantee minimum power for NR and LTE – The power allocation between NR and LTE dual connectivity could use the principle of LTE dual connectivity power control.  UL transmit power can split between two LTE and NR with minimum guaranteed power to both LTE and NR. The remaining power could be dynamically allocated to the other technology if the power is not used for LTE or NR.  This solution would be useful for integrated NR and LTE chips with fast internal communication bus line.  However, the power control mode would be complicated as it is done in LTE dual connectivity.  Since UE does not hit the maximum power most of time, the complicated design of dynamic power sharing would only be used rarely.

· Implementation solution of power sharing between NR and LTE – Power control has been introduced since 2G cellular technologies.  Power sharing for multi-mode device (integrated 2G/3G/4G LTE) has been implemented by UE chip set to control the LNA input and to meet the SAR requirements.  The power sharing between LTE and 2G or LTE and 3G dual connectivity had been implemented in most of UE devices today without any standard specification.   Thus, NR could follow the same principle to allow UE to optimize its power allocation among different technologies.  In particular, UE device supporting NR and LTE dual connectivity might include other technologies, such as 3G, 2G, and WiFi.   Additional power sharing among other technologies needs to be done by UE devices.  Thus, UE implementation solution of power sharing between NR and LTE would be the preferred solution.  

Proposal 1:  UE implementation solution of power sharing between NR and LTE would be the preferred solution.  

Conclusion
In this contribution, we discuss power sharing mechanism for NR and LTE dual connectivity.  Considerations of Power sharing mechanism for NR and LTE dual connectivity include semi-statically configured power splitting between NR and LTE, dynamic sharing with minimum guaranteed power for NR and LTE or UE implementation solution.  With all the analysis, we propose the following,
· Proposal 1:  UE implementation solution of power sharing between NR and LTE would be the preferred solution.  
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