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Introduction
In RAN1#90, it was agreed to support QCL assumption across carriers and bandwidth part for DL. In this paper, we discuss our view on the details of cross carrier QCL configuration.  
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)

Remaining details
The agreement from RAN1#90 has some impact to other WGs, for example, the coordination between eNB and gNB needs to consider to coordinate the power configuration on each RAT for both P_LTE + P_NR > P_cmax and P_LTE + P_NR = P_cmax cases. If it’s open interface, signaling on Xn must be defined for such coordination. Besides, RAN4 may need to define LTE test case to confirm that LTE power was not reduced in case of P_LTE + P_NR > P_cmax. 
Proposal: send LS to RAN2, RAN3 and RAN4 about the agreement we made in RAN1#90.
The main reason to guarantee LTE maximal Tx power is to ensure LTE coverage. That doesn’t mean UE needs to transmit on LTE carrier all the time. For UE supports P_LTE + P_NR = P_cmax only, if UE knows in advance that some TTI doesn’t have LTE or NR transmission, it is possible to utilize the full power on other RAT. To facilitate such operation, we propose a time domain subframe subset, different subframe subset can be configured with different pair of (P_LTE, P_NR). A possible solution is to have SF subset-1 configured with P_LTE=P_cmax and P_NR=0 while SF subset-2 is P_NR=P_cmax and P_LTE=0. Effectively, UE knows that SF subset-2 doesn’t have LTE scheduling. In order to avoid changing the LTE PC procedure, this SF subset configuration is configured through NR RAT. And the eNB and gNB must coordinate such SF subset to ensure no LTE scheduling on SF subset-2. 
Proposal: Support subframe subset based power configuration. When a subfarme subset is configured as no LTE transmission, NR transmission can be configured as P_cmax. 

Conclusion
In this paper, we give our view on cross CC QCL, in particular, we have the following proposals:
Proposal-1: send LS to RAN2, RAN3 and RAN4 about the agreement we made in RAN1#90.
Proposal-2: Support subframe subset based power configuration. When a subfarme subset is configured as no LTE transmission, NR transmission can be configured as P_cmax. 
Reference
[1] [bookmark: _Ref446582201]RP-160671, New SID Proposal: Study on New Radio Access Technology, NTT DOCOMO.



1/2
