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1
Introduction
Previous RAN2 meetings have agreed that MeNB would be responsible for maintaining the RRM measurement configuration of the UE. However, how exactly such measurement configuration should be made is not thoroughly discussed although some proposals have been made [1-4]. Particularly, to support PSCell’s management, which is a new feature for dual connectivity compared to Rel-10 CA, it is not clear whether existing measurement events are sufficient or whether any new measurement events need to be introduced. This contribution is intended to provide some analysis and answer to this question. 
2
Measurement events for PSCell’s management
Due to its special feature, e.g. carrying PUCCH resources on the serving cell other than PCell, PSCell’s management needs special care compared to other normal SCG cells. With existing LTE’s principle of UE-assisted network control, this means that PSCell’s management requires UE’s measurement support. 

So far by Rel-11, LTE defines following 6 intra-LTE measurement events for UE measurements:

· Event A1 (Serving becomes better than threshold)

· Event A2 (Serving becomes worse than threshold)

· Event A3 (Neighbour becomes offset better than PCell)

· Event A4 (Neighbour becomes better than threshold)

· Event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2)

· Event A6 (Neighbour becomes offset better than SCell)

For Rel-12 dual connectivity, we assume PSCell’s management requires only intra-LTE measurement’s support as long as UE maintains its connectivity on the PCell, and PSCell’s management can be categorized into following cases:
1) PSCell addition
2) PSCell removal

3) PSCell intra-frequency change

4) PSCell inter-frequency change

PSCell addition means dual connectivity’s setup. To find a suitable cell under target SeNB, UE can be configured with measurement on UE’s non-serving frequencies with event A4 or A3. A good (either absolutely better than a threshold or relatively better than PCell with some offset) measurement result will report MeNB a good PSCell candidate for dual connectivity setup.
For PSCell removal (i.e. SeNB removal), event A2 can be used as event A2 can be applied to any serving cells. 

PSCell intra-frequency change here means PSCell change to the same frequency under another (target) SeNB. Event A6 or A4 can be used as PSCell would still be SCell.
PSCell inter-frequency change means two cases. One is that PSCell changes to another cell (either SCG cell or non-SCG cell) under the same SeNB, and the other case is that PSCell changes to another frequency under a different SeNB. In general, two alternatives of measurement events can be considered, i.e. event A2+A4 (alt 1) and event A3 or A5 (alt 2). 

For alt 1 with event A2+A4, UE is configured with event A2 on PSCell and event A4 on neighbor frequencies. With appropriate thresholds value setting, UE can report to MeNB when PSCell becomes worse and a neighbor cell becomes better so that MeNB can perform PSCell change. However, for intra-SeNB case, as SCells are not considered as neighbor cells for event A4, UE will not be able to report any SCG cell as candidate PSCell by event A4. In this case, network still can configure event A1 on these SCG cells with appropriate threshold value for that purpose.
For alt 2 with event A3 or A5, UE needs to compare neighbor cell measurement with PSCell’s measurement. However, this is not supported by existing event A3’s and A5’s specification. To enable that, one has to modify event A3 and A5 to make it work on PSCell, i.e. to make PSCell as reference cell, which means certain standard impact.
Comparing above two alternatives, alt 2 can offer a good chance to timely find better PSCell candidate (especially with modified event A3) and assist MeNB to perform PSCell change, while alt 1 may only trigger PSCell change when current PSCell’s quality becomes really bad enough, e.g. not able to support dual connectivity operation. In our view, the baseline for PSCell’s management should be to maintain dual connectivity operation, i.e. to keep PSCell good enough, and it should not be pursued to keep PSCell always on the best carrier because frequent PSCell change will not come at no cost. Signaling overhead and data interruption should be carefully considered. Based on this, we prefer alt 1 to reuse existing measurement events with no standard impact.
Proposal: RAN2 does not define any new or modified measurement events for dual connectivity.
3
Conclusions
In this contribution, measurement events for PSCell’s management are discussed and following proposals are made:

Proposal: RAN2 does not define any new or modified measurement events for dual connectivity.
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