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Introduction
In [93-NR-01], LS response on RAN4 agreement on intraband EN-DC A-MPR was discussed and corresponding summary[1] and LS[2] were agreed. This document discusses topics identified in the email discussion.

Discussion
MPR calculation of LTE 
According to LS discussion [1][2], at least in the following cases, 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
· [bookmark: _Hlk519504583]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).
[bookmark: _GoBack]Therefore, what LTE assumption on MPR needs to be clarified when the calculation of transmission power for LTE cannot take into account both the presence and RB allocation(s) of simultaneous NR transmission(s). We identified following options.
Option 1: LTE assumes no transmission of NR when to calculate MPR of LTE transmission. NR transmission is allowed within the remaining power and within to satisfy emission requirements.
Option 2: LTE assumes the transmission of NR when to calculate MPR of LTE transmission. For the calculation of LTE MPR, equal PSD between NR and LTE are assumed. Certain (a kind of virtual) resource allocation of NR is assumed. For example, mirrored NR transmission related to the centre frequency.
Option 3: LTE assumes the transmission of NR when to calculate MPR of LTE transmission. For the calculation of LTE MPR, the maximum MPR value is assumed when LTE and NR transmission power is same.
We think option 1 is ideal for LTE transmission perspective but NR transmission is always too pessimistic. Option 1 may be more in-line with past agreement that LTE transmission is always prioritized. On option 2, the equal PSD between LTE and NR may be RAN4 assumption but what resource allocation is assumed for NR needs to be clarified. Although one option of mirrored NR transmission is described, there can be other option of NR assignment assumption for MPR calculation. On option 3, more power is available for NR but too pessimistic for LTE transmission. In general, to have no or less impact on LTE coverage is desirable from EN-DC operation but this option 3 minimizes the coverage of LTE among three options. Therefore, either of among options are not ideal from either LTE or NR perspective.
Ideal solution may be LTE DCI contains a flag on the presence and RB allocation(s) or a flag to indicate either option 1 or option 3 in the subframe of LTE transmission. But this requires LTE specification modification and not reasonable at current CR phase discussion.
For the cell planning, if LTE coverage is based on no repetition case, if at least certain subframes are option 1 assumption, the coverage of LTE is not reduced. As LTE msg3, where the transmission detection is required before HARQ retransmission, is usually coverage limit in LTE, at least one subframe assumes no NR transmission is important for LTE coverage. In the other subframes, option 3 assumption can be applied. Such subframe pattern may be fixed in the spec or obtained from the other configuration. Such operation can be one of possible compromise between LTE and NR transmission.

Proposal 1: In certain subframes, LTE does not assume no transmission of NR when to calculate MPR of LTE transmission. In the other subframes, LTE assumes the same power transmission of NR and maximum MPR when to calculate MPR of LTE transmission. In which subframes assume no NR transmission is fixed in the specification or obtained from the other configurations.

Timing relation between NR and LTE in EN-DC 
In the email discussion, it was identified that the timing relation between LTE and NR in EN-DC are not so clearly concluded. For intraband EN-DC, LTE and NR needs to be synchronized as asynchronous timing of LTE and NR in the same band makes the transmission very complex. For inter-band EN-DC, there can be a debate whether synchronous should be only supported to make power control simplified (although no impact on MPR) or asynchronous should be supported to have the network deployment flexible. In our view, at least EN-DC between FR1 and FR2 case, asynchronous timing relation between LTE and NR should be allowed. Here we assume the same definition of synchronous with LTE-LTE DC i.e. Rx time difference is up to 33 µs and Tx time difference up to 35.21µs.
Proposal 2: EN-DC between FR1 and FR2 are asynchronous timing relation. The other case of EN-DC is synchronous. Here, synchronous means same as LTE DC i.e. "in synchronous DC operation, the UE can cope with a maximum reception timing difference up to at least 33µs and maximum transmission timing difference up to at least 35.21µs between CGs".




Conclusion
We discussed MPR calculation of LTE. 
Proposal 1: In certain subframes, LTE does not assume no transmission of NR when to calculate MPR of LTE transmission. In the other subframes, LTE assumes the transmission of NR and maximum MPR when to calculate MPR of LTE transmission. In which subframes assume no transmission of NR is fixed in the specification or obtained from the other configurations.
Proposal 2: EN-DC between FR1 and FR2 are asynchronous timing relation. The other case of EN-DC is synchronous. Here, synchronous means same as LTE DC i.e. "in synchronous DC operation, the UE can cope with a maximum reception timing difference up to at least 33µs and maximum transmission timing difference up to at least 35.21µs between CGs".
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