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Introduction
In RAN1#90, RAN1 discussed the details of LTE-NR semi-static power sharing mechanism, and followings were agreed [1].
	Agreements:
· 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)


In this contribution, we discuss further optimization on captured FFS item in the agreement, i.e., utilizing unused LTE power for NR.
Discussion
According to the agreement in RAN1#90, further optimization can be discussed by taking different TTI lengths between cell groups (CGs) into account. NR supports multiple numerologies and corresponding different slot durations. Therefore TTI lengths can be different between CGs. If guaranteed power for each RAT is semi-statically fixed, there will be unused power when there is no transmission in a CG. An example is shown in Fig.1. When there is no transmission in LTE slot #1, there is unused power during the slot. UE is aware of it in advance, because LTE UL grant is given 4 subframe before the transmission. However, if allowed maximum power is strictly fixed, NR cannot utilize the unused power, even though UE knows it won’t be used for LTE. Therefore, in order to utilize as much power as efficiently in power-limited case, we propose that UE should be allowed to borrow power from another CG when UE knows there is no transmission in the CG. Note that it’s not allowed for UE to borrow power when there is uncertainty whether there is transmission or not, e.g., at TTI boundary such as NR slot #3 and 7 in Fig. 2.
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Figure 1: Power allocation with strict semi-static power sharing
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Figure 2: Power allocation with flexible semi-static power sharing
Proposal 1: Support UE to borrow power from another CG when UE knows there is no transmission in the CG
Note: it’s not allowed for UE to borrow power when there is uncertainty whether there is transmission or not, e.g., at TTI boundary.
 In addition, RAN1 received reply LS from RAN4 [2]. According to the LS, RAN4 agreed to mandate UE to support scaling function regardless of UE capability. Hence RAN1 need to update the agreement in RAN1#90 as followed; all UEs are mandated to handle P_LTE + P_NR = P_cmax and P_LTE + P_NR > P_cmax.
Proposal 2: Update the agreement in RAN1#90 such as;
· All UEs are mandated to handle P_LTE + P_NR = P_cmax and P_LTE + P_NR > P_cmax
Conclusion
In this contribution we had discussion on further optimization on semi-static power sharing mechanism. Our proposal is as followed;
Proposal 1: Support UE to borrow power from another CG when UE knows there is no transmission in the CG
Note: it’s not allowed for UE to borrow power when there is uncertainty whether there is transmission or not, e.g., at TTI boundary.
Proposal 2: Update the agreement in RAN1#90 as followed;
· All UEs are mandated to handle P_LTE + P_NR = P_cmax and P_LTE + P_NR > P_cmax
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