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1 Introduction

At last RAN3#83bis meeting, two types of use cases have been discussed when drafting the X2AP call flows for TS36.300:

· Addition/release of SCG

· Addition/release of SeNB DRB

However the use case of SeNB SCell addition/release has not been addressed through the TS36.300 X2AP call flows so far.

This paper considers this use case and its introduction into the drafted TS36.300 X2AP call flows and procedures.

2 Discussion

The current status of discussion has been reached so far in RAN2 and RAN3:
For SCG addition, the MeNB takes the initiative which the SeNB may reject
For SCG release, either MeNB or SeNB may take the initiative and the other node cannot reject,
For DRB addition, the MeNB takes the initiative which the SeNB may reject
For DRB release, either MeNB or SeNB may take the initiative and the other node cannot reject
SeNB SCell release
The case of SeNB SCell release was discussed by RAN2 and, in a similar way as above, it was agreed that either MeNB or SeNB may trigger the release of (non-last) SCells of SCG and the other node cannot reject. 
However, this use case has not yet been reflected in the TS36.300 CR agreed by RAN3 last meeting.
Proposal 1: add the case of SeNB SCell Release to the TS36.300 X2AP call flow (RAN3 part). 

SeNB SCell addition

At last RAN3#83bis meeting, RAN3 took the decision concerning the DRB addition/release because it deals with RRM decision which are within the scope of RAN3.

Similarly, RAN3 should decide what to do with the case of SeNB SCell addition. Indeed this case is also driven by RRM consideration in the SeNB.

The first observation would be to draw a parallel with DRB release and conclude that if MeNB requests a SeNB SCell addition, the SeNB should be entitled to reject if needed. This is because SeNB has the final control of SeNB resources.
Proposal 2: MeNB may request SeNB for SCell addition which the SeNB may reject.
While SCG addition and release are mainly governed by the traffic offloading decision via dual connectivity configured eNB, the need for SCG SCell addition and release depends on the radio resource management at the SeNB. 
The decision to add another SCG Cell for the UE can indeed be motivated by  

1. increase of traffic rate of the UE or 

2. increase of traffic rate of another UE. 

For 1. it is difficult for the MeNB to make such decision given that it has a partial view on resource utilization in SeNB, especially for the DC option 1A. Currently only the global Scell load information (e.g. PRB usage per cell) can be made available at the MeNB by current X2 procedure (resource status request). In order to make a proper decision to add an SCG cell to cover the case of increased traffic on SCG DRBs, additional information would be required to be provided to the MeNB. 
2. may also result in SeNB decision to add SCG cell to DC UEs. For example, consider the data rate increase for non-CA UEs served by SeNB. This would increase the serving cell load, hence the SeNB RRM may distribute the traffic load on CA UEs including DC UEs by configuring another SCell.  Even though the increase of cell load information may be made available to the MeNB via PRB usage, this may not be on a timely manner (current load exchange is currently of 1 second and above); moreover only SeNB knows the distribution of CA and non-CA UEs in the SeNB and SeNB RRM decision to distribute the traffic load by configuring another SCG cell to DC UEs will not be known to the MeNB.  
In conclusion, most of time the SeNB is better placed to make the appropriate decision to add SCells because the eNB load distribution decision is taken by the SeNB RRM considering all UEs served by the SeNB. Note that eNB RRM function is implementation dependent and the SeNB RRM algorithm is not likely to be known by the MeNB.
Considering these SeNB RRM aspects, SeNB should be able to request the SCG cell addition to MeNB. A list of candidate Scells to be added to the DC UE could be provided to the MeNB. The MeNB may take the final decision to add SCG Cell considering the SeNB request and cell measurements. 

Proposal 3: SeNB may request the MeNB for SCell addition and may provide to the MeNB a candidate list of SCells to be added to the DC UE. 

3 Conclusions

This paper has analysed the use cases related to SeNB SCell addition/release and their impact on X2AP call flows and procedures in the light of the previously agreed SCG RRM design principle that SeNB is in charge of its radio resource management. The following proposals are made:

Proposal 1: add the case of SeNB SCell Release to the TS36.300 X2AP call flow (RAN3 part). 
Proposal 2: MeNB may request SeNB for SCell addition which the SeNB may reject.

Proposal 3: SeNB may request the MeNB for SCell addition and may provide to the MeNB a candidate list of SCells to be added to the DC UE. 

Proposal 4: add the case of SeNB SCell Addition as per proposal 2 and 3 here-above to the TS36.300 X2AP call flow (RAN3 part).

A CR has been provided on this SCell addition/release use case in tdoc R3-141170 for integration on top of the TS36.300 X2AP call flows and procedures agreed at RAN3#83bis.
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