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1	Introduction
[bookmark: _Hlk510705081]RAN1#94 in Gothenburg discussed the issue of phase discontinuity for intra-band EN-DC, intra-band CA and FDM-based UL sharing from UE perspective for UE architectures where a single PA is shared with the two uplinks and shared the agreements in an LS to RAN2 and RAN4 [1]. 

	RAN WG1 discussed the phase discontinuity issue for a single PA structure and other issues for NR-LTE coexistence and made the following agreements: 

Agreement:
UE capability signalling that indicates per band per band combination whether the UE can handle (motivated by impacts of PA phase discontinuity) cases with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers is beneficial and is introduced.
· Only applicable to intra-band EN-DC, intra-band CA, FDM-based ULSUP (UL Sharing from UE Perspective)
· Note: Normal UE behaviour is assumed when the UE does not indicate the lack of this capability through the capability signalling or when the capability is not applicable
· RAN4 to determine whether a UE that cannot handle such cases needs different performance requirements or whether these cases are treated as error cases.
· For intra-band EN-DC and FDM-based ULSUP, whether the capability is applicable also when NR is operated with different numerology than LTE should be determined in RAN4
· RAN4 to determine in which bands, in which band-combinations (including in which bands in the band-combination) the capability is applicable 
· Note: This is not intended to change other UE capabilities and minimum performance requirements related to the number of antennas and PAs as per the RAN4 requirements.

Agreement:
A UE is not expected to be configured with sTTI and/or shortened processing time operation on a carrier that is part of an EN-DC configuration in Rel-15.



This document outlines a solution on how to take the RAN1 agreement into account in RAN4 specifications.



2	Discussion
[bookmark: _Hlk513467709]UEs using a shared PA architecture to transmit both the LTE and the NR uplinks would suffer from phase discontinuity to one uplink, when there is a power step in the other uplink. If the uplinks are sub-frame aligned within CP duration, there is no impact from LTE to NR, as the LTE Tx power will remain constant across the full LTE sub-frame. However, there may be power steps in NR within the sub-frame, e.g. due to short PUSCH allocations, or NR operating with 30 kHz SCS and thus having two slots within one sub-frame.
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Figure 1: NR power step in the middle of the LTE sub-frame 

RAN1 agreed that a single PA architectures for intra-band EN-DC are allowed by the specification, and requested RAN2 to introduce capability signalling for the UE to indicate that it uses a single PA, an thus may suffer from phase discontinuity from power steps.
For RAN4, there are two aspects to consider
1) If there is a transmit power step on NR uplink, the transmit signal quality requirements for the LTE uplink may not be met
2) Maintain the NR Tx power constant across the full sub-frame if there is an ongoing parallel transmission on LTE to avoid phase discontinuity, leading to relaxation on the NR Tx power requirements

For point 1) it may suffice to state in 36.101 that in intra-band EN-DC, for a single PA UEs, if there is an NR transmit power change within the LTE sub-frame, then the EVM requirements do not apply to that sub-frame.
For point 2) there could be an NR transmit power control accuracy relaxation to 38.101 that allows for the UE to maintain constant transmit power across an NR sub-frame, or scale the NR transmit power to -∞ over the full NR sub-frame if NR power step leads to phase discontinuity to a transmitted LTE sub-frame. Two cases are illustrated below.
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3	Conclusions
In our view best approach to handle a situation when NR power would change during LTE sub-frame in intraband EN-DC configuration is that NR power is kept constant so that NR power change do not to affect LTE reception on BS. In case NR would transmit only on one of the two sub-frames it obviously cannot keep same power for both sub-frams or NR cannot keep constant power as it would violate emission requirements then in these cases NR sub-frame is dropped. 
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