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Discussion and decision
1 Introduction

Some companies have raised concerns about the impact to CN caused by the temporary release of the SCG upon any handover, as this introduces unnecessary signalling towards CN (i.e. the path switches to MeNB and back to SeNB). This paper discusses whether RAN2 should consider introducing enhancements to reduce the associated signalling load. In particular, RAN2 is requested to discuss and conclude whether or not to introduce support for including release and addition of a non-disjunct SCG (i.e. cells of the same SeNB) within an intra MeNB handover message.
2 Discussion

Summary current status

In the following we try to summarise the relevant RAN2 agreements on dual connectivity:

· 
Handover: Any handover message, i.e. RRCConnectioReconfiguration message including MobilityControlInfo (MCI) includes an indication that the UE shall release the SCG and does not include an SCG configuration to be established (i.e. always release of the SCG but never an add of an SCG)
· 
Even when E-UTRAN wants to keep the SCG, it will be released and can only be re-established by adding the SCG in the first reconfiguration message following handover

· 
This applies in all handover cases i.e. intra-cell, intra-eNB, inter-eNB and inter-RAT

· 
Other reconfigurations: any RRCConnectioReconfiguration message not including MCI may include both an indication triggering the UE to release the SCG and an SCG configuration to established (i.e. both release of the SCG and add of an SCG)
· 
This signalling option is needed to support the agreements for change of SCG/ SeNB

· 
We assume that RAN2 so far only agreed that the SCG that is added concerns another SeNB. From a UE perspective, this means the set of SCG cells added does not include any cell included in the previous SCG configuration that is released (i.e. non disjunct set of SCG cells)

· 
As for any SCG addition, this would be a synchronous SCG reconfiguration i.e. using RA

Note
It is FFS if SI changes of SCG cells is handled by removal and addition of the concerning cell, as in REL-8. In case of SI changes of PSCell, we proposed to use of the SCG

Main scenarios to focus on

We should only introduce enhancements in REL-12 if the gains are substantial. In this particular case, the gain is mainly determined by how frequently the different handover cases occur. We think that Intra-MeNB PCell change is the dominant scenario that would benefit from an enhancement. This concerns change to an overlapping cell on another frequency, as intra-frequency change due to UE mobility is likely to result in change of SeNB (in which case path switches are needed anyhow).

We assume that other scenarios are much less frequent. This includes intra-cell handover, SeNB becomes MeNB (unlikely, i.e. not in typical deployments), security reconfigurations (infrequent), SI change for SCG cell (infrequent).

Observation

Inter-frequency intra-MeNB PCell change is the main case that would benefit from an optimisation
Potential enhancement options
We would like to note that any enhancement needs to include a flush of L2. We think that release and addition of the SCG is a way to achieve this with minimal (UE) impact.

With this in mind, and given the reconfiguration options that RAN2 agreed to support, as outlined in the previous, we think the following two enhancement options could be considered, listed in order of increasing complexity:

1) 
Allow an ordinary reconfiguration (non-HO) to include release of the SCG and addition of a non-disjunct SCG (i.e. cells of the same SeNB)
· 
There would seem to be no UE impact i.e. it is like a normal SCG release and addition e.g. with RA

· 
The SeNB would have to compare the new SCG configuration with the previous one to determine what changed and e.g. which bearers have moved back, which patch switches to initiate. The impact does however not seem to be big
· However, as discussed in the previous, this case does not seem so interesting to optimise as the scenarios benefitting from this are infrequent (i.e. security refresh). If however we introduce option 2) below, this will come for free
2) 
Allow HO to include release of the SCG and addition of a non-disjunct SCG (i.e. cells of the same SeNB)
· 
There would again seem to be no/ very limited UE impact as it is very much like 1). We merely might need to specify the order of the RA in PCell and PSCell

· In case the procedure does not involves a change of MeNB, the impact on E-UTRAN is assumed to be the same as for 1)

· 
In case the procedure involves a change of MeNB, there would be quite some impact on E-UTRAN
i. 
The target MenB is assumed to decide whether or not for this particular HO instance he wants to continue the SCG (i.e. again by release/ addition).

ii. 
Accoring to current agreements the source MeNB initiates SCG release, as the target MeNB may not have connectivity to SeNB. However, if the target MeNB wants to continue the SCG, the source MeNB should not initiate release towards SeNB. This is based on the assumption that path switch can only be avoided if a single X2 message triggers the release and addition. One option would be to do it base on an O&M setting concerning whether the target MeNB has connectivity to SeNB. I.e. if target MeNB has connectivity, it can handle SCG release (and addition, if it wants to continue).
· 
Handover involving change of MeNB does however not seem so interesting to optimise as the scenario is likely to result in change of SeNB (in which case path switches are needed anyhow). It could however be left up to RAN3 what to support in REL-12 i.e. in which cases E-UTRAN would actually use this option

We note that we have not considered further enhancements aiming to also maintain delta signalling as these are merely signalling optimisations, which we think is not so important to be considered for REL-12.

Proposal
RAN2 is requested to do discuss and conclude if there is a need to enhance handover, focussing on the option of allowing release and addition of a non-disjunct SCG upon handover 
3 Conclusion & recommendation
This contribution discusses whether RAN2 should consider introducing enhancements to avoid CN impact due to temporary release of the SCG upon any handover. In particular, RAN2 is requested to conclude the following proposal:

Proposal
RAN2 is requested to do discuss and conclude if there is a need to enhance handover, focussing on the option of allowing release and addition of a non-disjunct SCG upon handover 
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