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Introduction
RAN1 recently conducted email discussion [1] in response to RAN4 LS [2]. According to RAN4 MPR and A-MPR design, an EN-DC type-1 UE needs to back off power on LTE side according to NR allocation information. Most of RAN1 companies think the requirement will mandate NR scheduling timing on a LTE modem, which is, however, avoided in RAN1 power control design.
In this contribution, we share a UE vendor’s view: The dynamic power sharing requirement for an EN-DC type-1 UE already implies a different modem architecture from the legacy LTE, subject to a compact modem area. While applying a much larger A-MPR on NR side or dropping NR is one solution to comply with the spectral emission requirement, an EN-DC type-1 UE is likely to achieve better performance, including 
· Applying the minimal overall power back-off based on joint NR and LTE allocation information when NR grant comes X time prior to LTE UL, where X < 4 ms
· Less A-MPR on a selected/prioritized RAT for better UL throughput even when NR grant comes later than LTE UL start.
To resolve the design conflict between RAN1 and RAN4, any specification change should leave the flexibility for an EN-DC UE to realize smaller power back-off and better UL throughput.

Discussion
Modem architecture for a dynamic power sharing EN-DC UE
For an EN-DC UE capable of dynamic power sharing, the modem architecture should be capable of checking the sum power of NR and LTE before adjusting NR transmission power if the sum power exceeds the maximal total EN-DC power. For a compact modem design, a shared front-end and RF system, as shown in Fig. 1, will be reasonably considered. It is noticed that the architecture doesn’t require tight communications between LTE and NR basebands, thus following type-1 UE assumption that only NR knows LTE grant content.
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Fig. 1: An EN-DC modem architecture for dynamic power sharing
Depending on the allowed degree of changing LTE UL power setting, the architecture can realize the following power adjustments:
A. NR baseband can change full LTE UL power setting:
Under this capability, NR baseband can compute LTE A-MPR according to NR allocation information and update LTE UL power setting. Since there is extra computation and configuration, NR may only manage to change LTE setting when NR grant is X time prior to LTE UL, where X can be larger than the minimal NR scheduling delay but (much) smaller than LTE scheduling delay, 4 ms.
B. NR baseband can switch LTE UL power setting:
[bookmark: _GoBack]In this case, LTE baseband can configure two UL power settings, one corresponding to no NR presence and the other corresponding to a predefined NR allocation. The NR baseband needs only to indicate which LTE UL power setting to apply and the signalling can be as compact as a single bit. This allows adapting LTE power even when NR grant is only several symbols prior to LTE UL. Note that the predefined NR allocation may be the worst-case NR allocation causing a larger LTE A-MPR than necessary, while NR can apply less A-MPR based on joint NR and LTE allocation information. It should be understood as a UE flexibility to optimize UL throughput when, for example, most UL traffic goes to NR. It is also noticed that UE can apply such A-MPR setting even when NR grant comes later than LTE UL start. The intention can be prioritizing any potential NR UL arising after LTE UL start.
C. NR baseband cannot change LTE UL power setting:
In this case, LTE can apply LTE-only A-MPR while NR can apply a much larger A-MPR or drop its UL. Such A-MPR setting can be utilized when NR grant comes too late to realize operation A and LTE UL is to be prioritized (when, for example, most UL traffic goes to LTE).

Suggestion on specification
For a type-1 EN-DC UE capable of dynamic power sharing, it is not the only solution that UE must apply a much larger A-MPR on NR side or drop NR UL when NR grant is not 4 ms prior to LTE UL. Instead, we show a practical modem architecture that can realize the minimal total A-MPR or apply less A-MPR on a selected/prioritized RAT in the presence of late NR grants. The following proposals are therefore suggested:
Proposal 1: NR specification on EN-DC MPR and A-MPR should allow the capable UE that can realize the RAN4 MPR and A-MPR design based on joint NR and LTE allocation information even when NR grant is not 4 ms prior to LTE UL.
· A capability signalling on the allowed timing delay between NR grant and LTE UL start can be added.
Proposal 2: For the case where UE cannot realize RAN4 MPR and A-MPR design based on joint NR and LTE allocation information, NR specification should allow UE flexibility to apply less A-MPR on a selected/prioritized RAT for better UL throughput, subject to the spectral emission requirement.

Conclusion
In this contribution, we show a practical modem architecture of an EN-DC type-1 UE and the possibility to realize RAN4 MPR and A-MPR design requiring joint NR and LTE allocation information even when NR grant is not 4 ms prior to LTE UL. For the case UE cannot realize RAN4 design for type-1 UE due to very late NR grant, there can still apply less A-MPR on a selected/prioritized RAT for better UL throughput. Finally, the following proposals are suggested:
Proposal 1: NR specification on EN-DC MPR and A-MPR should allow the capable UE that can realize the RAN4 MPR and A-MPR design based on joint NR and LTE allocation information even when NR grant is not 4 ms prior to LTE UL.
· A capability signalling on the allowed timing delay between NR grant and LTE UL start can be added.
Proposal 2: For the case where UE cannot realize RAN4 MPR and A-MPR design based on joint NR and LTE allocation information, NR specification should allow UE flexibility to apply less A-MPR on a selected/prioritized RAT for better UL throughput, subject to the spectral emission requirement.
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