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1
Introduction
RAN1 sent an LS to RAN4 on intra-band EN-DC A-MPR in [1] requesting further information from RAN4, while at the same time it seemed evident that the discussion will also continue in RAN1. 
This contribution outlines the concept that Nokia is proposing for RAN4 to adopt in [4], while the RAN4 contribution includes also more concrete solution text for possible inclusion to TS38.101-3.
2
Discussions
In the LS [1] RAN1 provided the following information to RAN4:
	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).


The above-mentioned EN-DC UE processing time assumptions for LTE would mean some EN-DC system performance degradations compared to the earlier assumed performance. If the conclusion also in RAN4 is that NR scheduling time assumption in the Rel-15 specifications is too fast for some UEs’ LTE modems, we would like to find a solution, which at least would minimize and isolate the negative EN-DC system performance implications. Therefore, we see that it is important that the Rel-15 specifications also efficiently support EN-DC UEs with better and more EN-DC compatible LTE MPR/A-MPR calculation latency times and thus not needing any further performance relaxations.  
Proposal 1: Rel-15 specifications should efficiently support UEs with faster LTE processing times in EN-DC operations and avoid negatively impacting the performance of the UEs not needing additional relaxations for intra-band EN-DC operations.
If RAN4 confirms the RAN1 assumptions that in Rel-15 the NR scheduling timeline may be too fast for some UEs’ LTE modems to consider in MPR/A-MPR calculation, the specification may need to allow some additional relaxation for these UEs. In our view it is also important that NR performance is not generally degraded e.g. by aligning NR scheduling operations with LTE operations or by introducing UE relaxations to other cases than where they are unavoidable. Thus, we need to avoid these additional UE relaxations impacting all NR or EN-DC operations and do not see it feasible that generic dropping rules for NR UL transmission could be introduced in the RAN1 specifications as discussed in [3]. As the RAN1 specifications are generic rather than specific for intra-band EN-DC cases, we see that it is better to allow additional UE relaxations or exceptions in the RAN4 specifications like TS38.101-3 and limit the relaxations to intra-band EN-DC cases only. 

If the network knows with separate UE capability signalling, which UEs cannot support similar UE power calculation latency for LTE as for NR and thus, needs additional P-MPR for NR, the network could aim for TDMing the LTE and NR uplinks to avoid negatively impacting the LTE or NR coverage. If in some cases collisions happen and UE cannot obtain NR scheduling in timely manner for its LTE UE Tx power calculations, the UE would be allowed to use P-MPR for its NR transmission. In this way we could avoid impacting LTE coverage and negative NR implications would only be limited to certain cases in Rel-15 rather than reducing the overall NR or EN-DC system performance.
If RAN4 confirms the RAN1 assumptions that in Rel-15 the NR scheduling timeline may be too fast for some UEs’ LTE modems to take into account in TX power calculation, the UE relaxations could be allowed as shown in the following proposals.

Proposal 2: Rel-15 NR UE indicating with separate UE capability signalling that it is incapable of taking the NR timeline into account in the LTE MPR/A-MPR calculation would be allowed to use P-MPR specified for intra-band EN-DC operations in TS38.101-3.
Additionally, we see that it would be important to to ensure that any UE relaxations defined for this case are only allowed for the Rel-15 UEs. Within the Rel-16 timeline it should be possible to enhance UE LTE processing time requirements in EN-DC so these additional UE performance relaxations would not be needed and system performance degradations can be avoided. In Rel-15 LTE specifications shorter processing times and TTI are already specified, which should help in bringing shorter UE LTE processing time EN-DC operations as well, and it is worth noting that the shortened time needed is not touching the LTE data path processing, only the MPR/A-MPR calculation.
Proposal 3: Limit any possible UE relaxations due to slower LTE processing than NR UE processing time to Rel-15 only. In Rel-16 these additional UE relaxations would not be allowed but instead UE LTE processing times would need to be improved.
3
Conclusions 

In this contribution we have discussed the RAN1 LS to RAN4 on intra-band EN-DC A-MPR in [1] and make the following proposals for progressing this topic.
Proposal 1: Rel-15 specifications should efficiently support UEs with faster LTE processing times in EN-DC operations and avoid negatively impacting the performance of the UEs not needing additional relaxations for intra-band EN-DC operations.
Proposal 2: Rel-15 NR UE indicating with separate UE capability signalling that it is incapable of taking the NR timeline into account in the LTE MPR/A-MPR calculation would be allowed to use P-MPR specified for intra-band EN-DC operations in TS38.101-3.
Proposal 3: Limit any possible UE relaxations due to slower LTE processing than NR UE processing time to Rel-15 only. In Rel-16 these additional UE relaxations would not be allowed but instead UE LTE processing times would need to be improved.
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