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1. Overall Description
RAN1 would like to thank RAN4 for their LS R1-1807805 (R4-1808144), “LS on RAN4 agreement on intraband EN-DC A-MPR”. In response, RAN1 would like to provide the following answers: 
Regarding the following information included in the RAN4 LS: “Over the last several meetings, RAN4 has been working on MPR and A-MPR with the assumption of equal PSD between LTE and NR…”, 
RAN1 would like to clarify the following:  

RAN1’s view is that LTE UL and NR UL in intra-band EN-DC will not operate with equal PSD in general. It is RAN1’s understanding that this in itself would not be in conflict with RAN4’s equal PSD assumption because the MPR/A-MPR values defined by RAN4 would be applied irrespective of the PSD delta between LTE and NR. RAN1 would like to ask RAN4 to kindly clarify whether this is the correct interpretation of the RAN4 agreements.  
Regarding the RAN1 action in the RAN4 LS: “RAN4 respectfully requests RAN1 to consider whether the RAN4 definition of MPR and A-MPR where the calculation of transmission power for LTE may take into consideration NR transmission and vice versa is consistent with RAN1 power control design.” 
RAN1 would like to provide the following information:  

The RAN1 majority view is that the RAN4 definition is not consistent with the RAN1 power control design while three companies in RAN1 think that the RAN4 definition is not inconsistent with RAN1 power control design. The basic design principle for the RAN1 power control agreements was that LTE processing times in EN-DC are the same as in LTE CA and LTE DC, while NR processing times are faster and therefore either the calculation of transmission power for LTE cannot take into account the RB allocation(s) of simultaneous NR transmission(s), or the calculation of transmission power for LTE cannot take into account both the presence and RB allocation(s) of simultaneous NR transmission(s), at least in the following cases:

· when the NR grant is less than 4ms in advance

· when the overlapping NR transmission incudes HARQ ACK/NAK corresponding to DL grant(s) less than 4ms in advance

· when either NR uses PUSCH mapping Type B or LTE and NR use different numerologies, or both, so multiple NR transmissions overlap with a single LTE subframe and those NR transmissions cannot be scheduled in the same DL control monitoring occasion 4ms earlier (in which case, in order to meet the LTE 4ms processing time, some NR grants may have to be even more than 4ms in advance).

This assumption holds whether or not the UE is dynamic power sharing capable. RAN1 is not planning to change this assumption and the RAN1 preference is to have the same assumptions between RAN1 and RAN4 for the EN-DC power control framework. RAN1 would like to understand the feasibility of aligning the power control framework from the RAN4 perspective. 

RAN1 would like to note that the term “4ms in advance” in the above description means information sent at approximately the same time as the applicable LTE grant for the overlapping LTE transmission.

Some companies expressed views that while the calculation of transmission power for LTE cannot take into account the RB allocation(s) of simultaneous NR transmission(s) in the cases mentioned above, the calculation may be able to take into account the presence of NR transmissions in some of those cases. In the view of some other companies, this operation would not be feasible.
It is the view of RAN1 that a solution that makes NR as slow as LTE (LTE without shortened TTI or processing time), or makes NR even slower than LTE, would have severe effects on latency. At the same time, RAN1 doesn’t intend to preclude discussing partial solutions that rely on making NR as slow as LTE or making NR even slower than LTE. In addition, some companies in RAN1 expressed views that a solution that makes NR as slow as LTE, or makes NR even slower than LTE, would have negative effects on throughput from the user perspective and by that also reduce the system capacity for the NR side. However, in other companies’ view, this could be offset by lower MPR/A-MPR. RAN1 has not concluded on the corresponding impacts on throughput, and system capacity. 
In addition, RAN1 would kindly request some information regarding the following in the RAN4 LS “with the assumption of equal PSD between LTE and NR, and equal back-off for E-UTRA and NR, which may help to minimize the amount of MPR and/or A-MPR that is required”. It is the view of some companies in RAN1 that equal back-off based on equal PSD assumption is the worst-case assumption in the sense that it might allow the least total combined output power among all possible assumptions; therefore, it is unclear why it is RAN4’s view that this would help minimize the amount of MPR/A-MPR required. 

2. Actions:

RAN1 would like to ask RAN4 to clarify the above questions and to take the above information into account in their further work.
3. Date of Next RAN1 Meetings:

TSG-RAN WG1 Meeting #94

20 – 24 August 2018

Gothenburg, Sweden
TSG-RAN WG1 Meeting #94b

8 - 12 October 2018    

Chengdu, China
