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1. Introduction
In RAN4#88, the way forward on gap sharing for measurement prioritization in different scenarios was agreed [1]. Most of the scenarios relate to late drop features including NE-DC and NR-NR dual connectivity. It was decided in RAN that discussions on late drop features should take place in 1H2019, so we do not consider these further in this contribution. However, there was also a request in the way forward for EN-DC
RAN4 further study the gap sharing for measurement prioritization problem for EN-DC in Rel-15, i.e. operator’s request to enable LTE inter-frequency measurement prioritization (for inter-freq HO). 
2. Discussion

As one of the proponents for introducing configurable gap sharing in release 15, our original concern was that both intra-frequency NR measurements and inter-frequency NR measurements may need to be performed in MG, depending on the active BWP and the frequency domain location of the SSB. Our main concern was that if there are many interfrequency measurement objects, NR intrafrequency mobility may be negatively impacted if equal sharing is assumed.
Further discussion took place, and gap sharing was agreed for SA operation with equal sharing, and X=25%, 50% and 75%, where the intrafrequency and interfrequency requirements “shall consider”  the factors Kintra = 1 / X * 100 and Kintra = 1 / (100 – X) * 100. Moreover, it was also agreed (although not captured in specifications) that gap sharing only applies on gaps where both an intrafrequency and an interfrequency/interRAT measurement object are candidates to be measured.

To some extent, configurable SMTC for each NR frequency layer allows an alternative to configurable gap sharing. For example, if intrafrequency measurements are configured with SMTC periodicity = 40ms and interfrequency measurements are configured with a periodicity of 80ms it is natural to expect that intrafrequency measurements would be performed more often. However, RAN4 has not yet concluded on the measurement requirements for multiple frequency layers, so this is an assumption rather than a fact which can be derived from agreements or specifications. However, LTE measurements do not have any SMTC, and hence there is no mechanism to deprioritise LTE measurement in SA operation. Hence, configurable gap sharing is needed for SA operation, and is also expected to be beneficial for other SA scenarios such as when all frequency layers (intra and inter) have the same SMTC periodicity.

The scenario of concern to operators for EN-DC is where inter-frequency mobility is needed for LTE and needs to be prioritized at a greater level than NR intra-frequency (gap based), NR interfrequency and other RAT (e.g. GSM) measurements. We do not think it is so important to introduce different behavior in configurable gap sharing for this scenario because
· Typically, LTE mobility is provided by intrafrequency measurement, and other carriers are provided for capacity or offload purposes. Deployments where EN-DC PCell change to different frequencies are needed to maintain the connection  are not expected to be the normal case, especially in areas where NR carriers are also deployed. Switching Pcell frequency is more likely something which is done on a regional or national basis occasionally when crossing borders between regions or countries. LTE intrafrequency PCell mobility in EN-DC is always provided without gaps.
· An effective mechanism to deprioritize NR measurements already exists without configurable gap sharing by configuring the UE with a longer SMTC period. This is unlike the situation in SA NR, where LTE measurements cannot be deprioritized.

· PSCell measurement and management, especially intrafrequency measurement may well be equally as important as PCell management for EN-DC operation. It is only possible to prioritize LTE PCell interfrequency measurements by deprioritising NR measurements. If the UE is in a scenario where urgent interfrequency handover is needed to maintain the PCell, it is probably a better strategy to deconfigure the PSCell temporarily, rather than attempt to continue EN-DC operation with degraded PSCell management. Even if the NR measurements are deprioritized, they still have some impact to the LTE measurements.
Based on these considerations, and due to the need to minimize RAN4 additional workload, we propose
Proposal 1: Configurable gap sharing works in the same way for EN-DC as for SA NR configuring the share between intrafrequency and interfrequency/interRAT gap-based measurement.

Another discussion which has come up is on the need for X=25% which would appear to deprioritize NR intrafrequency measurements. The scenario for which we have envisaged X=25% to be useful for is if there are a large number interfrequency and interRAT measurement objects. For example, suppose that there is one intrafrequency gap-based measurement object and 12 interfrequency/interRAT layers for SA operation (this is allowed by measurement capabilities). Assuming that each object can be measured in each gap, equal sharing would result in the intrafrequency carrier getting 1/13 of the measurement opportunities ≈ 7.7%. So, applying X=25% gives a considerable additional prioritization to intrafrequency measurements. If X=50% were used, then each of the interfrequency/interRAT measurement objects only gets 1/(13*2)=3.8% of the measurement gaps which is a rather small value. So, it is also beneficial not to overprioritize measurements. Similarly, in other measurement configurations, X=50% and X=75% settings may be equally useful.

Observation 1: X=25%, X=50% and X=75% are all useful settings for measurement gap sharing depending on the UE measurement configuration
3. Conclusion

Proposal 1: Configurable gap sharing works in the same way for EN-DC as for SA NR configuring the share between intrafrequency and interfrequency/interRAT gap-based measurement.

Observation 1: X=25%, X=50% and X=75% are all useful settings for measurement gap sharing depending on the UE measurement configuration
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