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1 Introduction
In RAN2#85bis, two remaining issues with the implementation of dual connectivity related to measurement events and measurement gap configurations were discussed. These have been further treated in email discussion [86#29] [3]. We would like to address the remaining issues in this contribution.
2 Measurement events in dual connectivity
Previously we discussed the need for enhanced measurement events for dual connectivity in [1]. Thereby we made the observations that enhancements are needed in particular for inter-frequency comparisons of PSCell and neighbor cells. This way, the best PSCell for the UE can be found in a multi-carrier scenario efficiently, i.e. by relative RSRP/RSRQ comparisons of the cells and by a single measurement report. 

In the email discussion [3] the majority of the companies shared the opinion that enhancements to measurement events are needed for PSCell inter-frequency comparisons. 

As pointed out before in [1], there are two obvious alternatives to allow these kinds of inter-frequency comparisons for the PSCell: 
1. Defining new events for PSCell, i.e. A7 “Neighbour becomes offset better than PSCell” and A8 “PSCell becomes worse than threshold1 and neighhour becomes better than threshold2”, in alignment with A3 and A5, but using the PSCell as the reference cell. 

2. Modifying the existing measurement events A3 and A5 to consider the PSCell as the reference cell instead of the PCell. 

Option 1 has the advantage that there is no need to modify existing event definitions in the specifications, but has the disadvantage of introducing quite some duplication, since e.g. definitions of A3 and new A7 would largely overlap. We prefer Option 2, i.e. the solution to modify the existing A3 and A5 events, since this is possible by simple inclusion of a flag value indicating that the events (reportConfig) are applicable for the PSCell instead of the PCell. In [2] we provide a CR to enable this functionality where this simplicity becomes obvious. 
Proposal 1 Reuse and modify existing A3 and A5 events to compare PSCell with inter-frequency neighbor cells.
Proposal 2 Agree to CR [2] to introduce this modification of existing events A3 and A5 to also permit the PSCell as the reference cell for the evaluation.
3 Measurement gaps in dual connectivity

With respect to measurement gaps, according to email discussion [86#29], almost all companies support UE specific measurements gaps. Thus those are taken as an assumption in this section. 

In this section, the remaining open issues on measurement gaps are discussed. It should be noted that most of the issues related to UE requirements should be discussed in RAN4. However, some issues need to be handled in RAN2.
Assuming that gaps are UE specific, the first open issue is how gaps are configured towards UE. One option is to have a single configuration controlled by the MeNB. Then a gap in the MeNB implies a gap in the SeNB as well. In this solution, the SeNB gets the gap configuration from the MeNB so that it can avoid scheduling the UE. An alternative is to have measurement gap configuration both for the MeNB and the SeNB towards the UE (similar to the solution selected for DRX). Then it is up to network to configure the gaps so that they are overlapping and the measurements can be done. We consider that both options are possible but that the first option is simpler.

Proposal 3 There is only a single measurement gap configuration for the UE in RRC which is controlled by the MeNB. Timing of the gap (SFN and subframe boundary) refers to the timing of MeNB.

The second question relates to how accurately the SeNB needs to know when the gap occurs. So if the SeNB does not know when the gap occurs, then it does not know when it can schedule the UE. In principle, we consider that there is no strict requirement for the alignment of the gaps. If the SeNB does not know when the gap occurs, then it may schedule the UE unnecessarily in one gap subframe where the UE cannot receive anything, which may lead to performance loss. It is up to the network implementation to correct this. However, from the UE point of view, there is no difference in accuracy requirements. 

Proposal 4 There is no need for a strict requirement on the accuracy of the gap alignment between eNBs.
Then the final question is how gaps are aligned. One option is that the UE reports the SFN offset between the MeNB and SeNB whereas another solution is that the offset is signalled over X2. RAN2 and RAN3 have replied with their LSs that both options are in principle feasible. 

We consider that the NW based mechanism is sufficient for SFN coordination. SFN offset can be signalled over X2 or over OAM. This information can be done as accurate as the UE based reporting if e.g. combined with time alignment etc.  

Proposal 5 Rely on NW based solution to exchange SFN offset between the MeNB and SeNB. RAN3 can discuss details.

Finally, one may argue that if the SFN offset can be synchronized over X2, then also the networks could be synchronized. However in practical deployments this is not necessarily possible. There can be many reasons why the networks may not be synchronized not relating to the exchange of the offset. It should be noted that offset reporting is only done between two eNBs (and could be even per UE) whereas relying on that networks are synchronized would mean that the whole network should be synchronized even over the country.
4 Conclusion

Based on the discussion in the previous sections we list the following proposals: 

Proposal 1
Reuse and modify existing A3 and A5 events to compare PSCell with inter-frequency neighbor cells.
Proposal 2
Agree to CR [2] to introduce this modification of existing events A3 and A5 to also permit the PSCell as the reference cell for the evaluation.
Proposal 3
There is only a single measurement gap configuration for the UE in RRC which is controlled by the MeNB. Timing of the gap (SFN and subframe boundary) refers to the timing of MeNB.
Proposal 4
There is no need for a strict requirement on the accuracy of the gap alignment between eNBs.
Proposal 5
Rely on NW based solution to exchange SFN offset between the MeNB and SeNB. RAN3 can discuss details.
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