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1
Introduction
In this paper, we consider the open issues for DC RRM measurement aspects as identified in the RAN2 e-mail discussion 86#29 [4].
2
RRM Measurements for Dual Connectivity 
The RRM measurements aspects for dual connectivity have been already considered in the e-mail discussion 86#29 [4]. The remaining open issues are:
1. Will inter-frequency events be needed for PSCell comparisons?
2. How is the gap alignment (i.e. SFN offset handling) achieved for dual connectivity?
3. How are the measurement requirements during DRX defined?
4. How much should the measurement gap be extended for asynchronous operation? 
In the following sections, we further consider these questions in more details.

2.1
Measurement Events for Dual Connectivity 

Currently, LTE defines 8 different measurements events for UE measurements. Six of these are for intra-LTE use, i.e. for intra- or inter-frequency 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)

The remaining two events are only for Inter-RAT measurements:

· Event B1 (Inter RAT neighbour becomes better than threshold)

· Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2) 
During the e-mail discussion 86#29 [4] it has been commented that the PSCell inter-frequency comparisons should be supported, and therefore the events A3/A5 should also support comparisons against PSCell in addition to comparisons against PCell.

The use case for the inter-frequency seems to be PSCell change. However, the decision on PSCell has been left fully up to SeNB. Also, in typical cases it would be desirable to have the PSCell reception level close to the PCell reception level. Hence, it makes sense to anyway compare the potential PSCell and PCell RRM measurements. For the case when a new cell would become strong enough to be a prospective PSCell, event A4 could be used. Once the A4 triggers, MeNB will receive the measurement results for all serving cells, including the PCell and PSCell, making the inter-frequency comparison possible. The same also applies for A3: The event A3 can be configured also with negative offsets, so that the prospective PSCell could be reported once it is close enough to the PCell level.

In any case, the only way the MeNB can ensure that a certain SCell becomes PSCell is to configure only one SCell for SeNB.
Proposal 1: No new measurement event definitions are defined for dual connectivity. 

However, how to exactly define this can be better discussed when the final ASN.1 details are being finalized.
Proposal 2: Current measurement events are not modified for Rel-12 dual connectivity.
Finally, we would note that all serving cells are currently reported in UE measurement results. This should also apply for SeNB cells, i.e. all SeNB cells are reported (as SCells) when UE sends a measurement report. 
Observation 1: When dual connectivity is configured, the UE shall still report all Scells (including the PSCell) in the SCell measurement results.
2.2
Gap alignment for dual connectivity 

Gap alignment has been agreed to be beneficial for dual connectivity in the e-mail discussion 86#29 [4] . The handling of the SFN offset is further discussed in [2] and is not considered in this contribution.
2.3
Measurement Performance during DRX 

As discussed in the e-mail discussion 86#29 [4], the RRM measurement performance requirements during DRX should left up to RAN4 to define. However, it would still be good if RAN2 could come to a preference regarding how the measurements with DRX should be handled from RAN2 perspective.
In carrier aggregation, measurements on configured SCell frequencies are considered intra-frequency measurements. The same applies also for DC, but in contrast to the single DRX period in CA, there may be two DRX periods in DC: One for MCG and one for SCG. Given this, it seems natural that the SCells belonging to MCG follow the MCG DRX, and the SCell belonging to SCG follow the SCG DRX. This could also be communicated to RAN4 as the RAN2 assumption, while still leaving the matter up to RAN4 to define.
Proposal 3: Indicate in the LS to RAN4 that RAN2 considers that MCG Scells would be measured according to the MCG DRX and SCG Scells would be measured according to the SCG DRX.
The biggest open issue with the measurements during DRX seems to be inter-frequency: Which DRX period should govern the requirements? The e-mail discussion 86#29 [4] was not able to conclude on the matter, and it is clearly the best to leave the matter up to RAN4 to decide. However, given the time constraints of completing the Dual Connectivity in the Rel-12 timeframe, it would be desirable to have a simple solution that preferably has no RRC signalling impacts.

Finally, we would note that the contribution [3] discusses the matter of DRX coordination in more details.

2.4
Measurement Gap Extension for Asynchronous Dual Connectivity Operation 

Based on the e-mail discussion, it seems that the question of how much the measurement gap should be extended should mainly be left up RAN4 to handle. However, we would note that for synchronous network operation, no extension seems to be needed. Hence, a possible option would to only consider the synchronous operation in Rel-12 and leave the asynchronous operation unspecified until later releases.

3
Conclusion
Observation 1: When dual connectivity is configured, the UE shall still report all Scells (including the PSCell) in the SCell measurement results.
Proposal 1: No new measurement event definitions are defined for dual connectivity. 

Proposal 2: Current measurement events are not modified for Rel-12 dual connectivity.
Proposal 3: Indicate in the LS to RAN4 that RAN2 considers that MCG Scells would be measured according to the MCG DRX and SCG Scells would be measured according to the SCG DRX.
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