3GPP TSG-RAN WG2 Meeting#86
Tdoc R2-142115 
19.5. to 23.5.2014, Seoul, South Korea
Agenda item:

7.1.2
Source:


ITRI

Title:


Further Discussion on DC Signalling Flows
Document for:
Discussion and Decision
1. Introduction
In RAN2#85bis meeting, basic signalling flows of dual connectivity were discussed based on the summary of the email discussion [1]. We agreed that it should be possible for MeNB to reject the SCG modification (e.g., in case of exceeding UE capabilities), and for SeNB to reject the MeNB initiate SCG modification procedure. Moreover, the SeNB may trigger the release of SCG SCell and SCG DRBs. For SCG DRBs, the SeNB triggers release by providing assistance information to MeNB. We also agreed that there is a need for a procedure by which the SeNB can provide information to MeNB to trigger certain actions for a particular UE. On the contrary, MeNB may provide RRM measurement information for SeNB to decide the special cell within the SCG. To handle the issue of RRM for SCG, i.e., adding and releasing SCG SCells and SCG DRBs, more details were discussed and the following agreements were reached [2].
	Agreements
1
For SCG addition to MeNB takes the initiative but the SeNB may reject

2
For SCG release the MeNB may take the initiative and the SeNB shall not reject

3
For SCG release the SeNB may take the initiative and the MeNB shall not reject 


	Agreements
1
MeNB can request SeNB to add particular SCells to the SeNB. SeNB can reject. 

2
SeNB can provide assistance data to the MeNB (FFS, e.g. SCell overload status, DRB resource shortage, cell load status, suggested cell addition list), which may trigger the MeNB to initiate SCG SCell addition or SCG SCell release 

3
MeNB can provide latest measurement results in SCG addition and SCG SCell addition request. (FFS for which SeNB cells)
There is no generic forwarding of measurement result from MeNB to SeNB. 

4
MeNB can trigger release of non-last SCells of SCG (and SeNB cannot say no)

5
SeNB can trigger release of non-last SCells of SCG (and MeNB cannot say no)


There are still some remaining FFSs based on the agreements [2]. In this contribution, we would like to discuss the remaining issues to complete the DC signalling flows. Subsequently, we would discuss the usage and the contents of the assistance information provided from SeNB to MeNB as well as the ways of providing the assistance information. Finally, the contents of the latest measurement results provided from MeNB to SeNB are suggested together with the cases for providing the latest measurement results.
2. Discussion
2.1 
DC Signalling Flows

To design DC signalling flows, the main question is to clarify which node should be in charge of RRM for SCG. Specifically, we have to confirm which node can initiate the addition and release of SCG and SCG SCells, and the addition and release of SCG DRBs. Figure 1 shows the summary of addition and release of SCG, SCG SCells, and SCG DRBs in terms of the current agreements. Basically, MeNB can initiate all addition and release actions and SeNB could only reject the request for SCG and SCG SCells addition. On the contrary, the SeNB is only allowed to initiate the release of non-last SCG SCells and SCG, and MeNB cannot reject it.
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Figure 1. Summary of Addition/Release of SCG/SCG SCells/SCG DRB
First of all, to ensure the consistent network operation, we prefer that only one node, i.e., MeNB, should be in charge of main RRM issues. Following this concept, the addition of both MCG and SCG SCells should be handled by MeNB, and SeNB shall not initiate the addition of SCG SCells. Note that it was agreed that the maximum number of serving cells per UE is 5 for carrier aggregation. If SeNB is allowed to initiate the addition of SCG SCell, the maximum number of serving cell could be exceeded. Also, the MeNB would be restricted to flexibly manage the serving cells in MCG if the SeNB is allowed to do so. Therefore, we suggest that SeNB shall not initiate the addition of SCG SCell. Moreover, if SeNB is allowed to initiate the release of SCG DRB, the admission control of MeNB would be affected due to the DRB rollback. To preserve the admission control of MeNB, SeNB shall not initiate the release of SCG DRBs. The last question is that whether SeNB shall reject the release of SCG DRB initiated by MeNB. We believe that it should be MeNB’s decision if MeNB decides to rollback a SCG DRB based on the load condition and resource management. SeNB shall respect the MeNB’s decision. As a result, SeNB shall not reject the release of SCG DRB initiated by MeNB. In conclusion, we give the following proposals related to DC signaling flows.
Proposal 1: SeNB shall not initiate the release of SCG DRB.

Proposal 2: SeNB shall not initiate the addition of SCG SCell.

Proposal 3: SeNB shall not reject the release of SCG DRB initiated by MeNB.
2.2 
Assistance Information Provided by SeNB
It was agreed that SeNB can provide assistance data to the MeNB which may trigger the MeNB to initiate SCG SCell addition or SCG SCell release. The assistance information could be SCell overload status, DRB resource shortage, cell load status, suggested cell addition list, which is still FFS. In addition, it was agreed that, for SCG DRBs, the SeNB triggers release by providing assistance information to MeNB. In our point of view, SeNB shall only provide the assistance information to MeNB, and MeNB may take the required action based on the assistance information. It is not necessary for SeNB to indicate certain specific request to MeNB for SCG release, SCG cell release, SCG cell addition, and SCG DRB release. It is all up to MeNB’s decision. Considering the required assistance information for MeNB to take these actions, we think that the information related to PRB usage (for cell load) and UE data transfer rate per DRB would be sufficient. Furthermore, we still need to deal with the assistance information transmission procedure. There are two possible options, i.e., SeNB periodically sending the assistance information or SeNB sending the assistance information by event-triggered. If SeNB periodically sends the assistance information, MeNB could monitor the situation of cell load and DRB throughput continuously and would have sufficient time to manage the resource to prevent the sudden resource shortage situation. However, the signaling overhead of X2 interface may increase if the period of transmitting assistance information is short. We may also need to discuss whether this period is configurable or is pre-defined. On the contrary, if SeNB sends the assistance information by event-triggered, the signaling overhead of X2 interface could be minimized. However, the drawback is that MeNB may have to take the required action in a really bad situation. For example, while the cell load is heavy, MeNB may suddenly receive the assistance information which implies that SeNB may want to rollback SCG DRBs of different UEs. The UE experience could be affected while the MeNB doesn’t have sufficient resource to sustain all the rollback DRBs. In conclusion, we give the following proposals related to assistance information provided by SeNB.
Proposal 4: SeNB provides assistance information to MeNB and MeNB may take actions based on the assistance information. SeNB doesn’t need to provide specific request to MeNB for SCG release, SCG cell release, SCG cell addition, and SCG DRB release.
Proposal 5: Consider PRB usage per cell and UE data transfer rate per DRB as the assistance information provided by SeNB.
Proposal 6: Discuss whether the SeNB assistance information is provided periodically or by event-triggered.
2.3 
Measurement Results Provided by MeNB
It was agreed that MeNB can provide latest measurement results in SCG addition and SCG SCell addition request. In addition, it was agreed that MeNB may provide RRM measurement information for SeNB to decide the special cell within the SCG. For the purpose of SCG SCell addition, only the latest measurement results of SCG cells requested to be added is sufficient. However, considering the purpose of SCG special cell decision, the latest measurement results of SCG cells requested to be added as well as the latest measurement results of SCG serving cells should be included. Besides, there is still a case that MeNB shall also provide the latest measurement results to SeNB, i.e., while MeNB initiating the release of non-last SCG SCells. It may happen that the link quality of the special cell in SCG is bad due to RRM measurement repots or MeNB receiving the S-RLF report from UE. In such cases, if the MeNB initiate the release of special cell and there are still more than one SCell in SCG, SeNB would need the latest measurement results of the remaining SCG SCells to decide the new special cell. Therefore, we suggest that the latest measurement results of SCG serving cells (except the SCells to be released) should be provided while MeNB initiating the release of the non-last SCG SCells. In conclusion, we give the following proposals related to latest measurement results provided by MeNB.
Proposal 7: MeNB shall provide the latest measurement results of SCG cells requested to be added as well as the latest measurement results of SCG serving cells while requesting SeNB to establish an SCG or to add an SCG SCell.
Proposal 8: MeNB shall provide the latest measurement results of SCG serving cells (except the SCells to be released) while MeNB initiating the release of the non-last SCG SCells.
3. Conclusions
In this contribution, we give the following proposals related to DC signalling flows, assistance information provided by SeNB, and latest measurement results provided by MeNB.
Proposal 1: SeNB shall not initiate the release of SCG DRB.

Proposal 2: SeNB shall not initiate the addition of SCG SCell.

Proposal 3: SeNB shall not reject the release of SCG DRB initiated by MeNB.
Proposal 4: SeNB provides assistance information to MeNB and MeNB may take actions based on the assistance information. SeNB doesn’t need to provide specific request to MeNB for SCG release, SCG cell release, SCG cell addition, and SCG DRB release.
Proposal 5: Consider PRB usage per cell and UE data transfer rate per DRB as the assistance information provided by SeNB.
Proposal 6: Discuss whether the SeNB assistance information is provided periodically or by event-triggered.
Proposal 7: MeNB shall provide the latest measurement results of SCG cells requested to be added as well as the latest measurement results of SCG serving cells while requesting SeNB to establish an SCG or to add an SCG SCell.
Proposal 8: MeNB shall provide the latest measurement results of SCG serving cells (except the SCells to be released) while MeNB initiating the release of the non-last SCG SCells.
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