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1. Introduction
From RAN2 #85 meeting, the discussion on normative work to support dual connectivity was started [1] and the several agreements were achieved at the meeting [2]. 
In this paper, the remaining issues, especially from the viewpoint of RRC container carried over X2 and its handling, are further analysed. 
2. Handling RRC container in X2 procedures
In the SI phase, RAN2 agreed the following signalling flows and procedures [3]; 

	8.1.4.1
Signalling flows and procedures

The following general principles are applied for the operation of dual connectivity:

1)
The MeNB maintains the RRM measurement configuration of the UE and may, e.g, based on received measurement reports or traffic conditions or bearer types, decide to ask an SeNB to provide additional resources (serving cells) for a UE.

2)
Upon receiving the request from the MeNB, an SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so).

3)
The MeNB and the SeNB exchange information about UE configuration by means of RRC containers (inter-node messages) carried in Xn messages.

4)
The SeNB may initiate a reconfiguration of its existing serving cells (e.g., PUCCH towards the SeNB).

5)
The MeNB does not change the content of the RRC configuration provided by the SeNB.

-
FFS whether the MeNB requests the SeNB to release a serving cell for one of its UEs and the SeNB creates a container that will result in the release of a serving cell. Or whether the MeNB can by itself release a serving cell maintained by the SeNB.
-
FFS whether the MeNB needs to comprehend or may reject the RRC Container received from the SeNB.

-
FFS how MeNB and SeNB “share” e.g. the L1 processing capabilities.


Our observation is that the above agreements have the following interpretations: 

· Agreement 1) means the SeNB addition is triggered based on RRM measurement, e.g. measurement reports towards the MeNB, and also the procedure may be responsibility of the MeNB. 
· Agreements 2) and 3) means the SeNB addition response includes the RRC container to be included in the RRC Connection Reconfiguration for the UE. 

· Agreement 2) also means the SeNB addition request from the MeNB can be rejected by the SeNB. 

· Agreement 3) means a general procedure is used with RRC container to exchange the information between the MeNB and the SeNB. 

· Agreement 4) means the SeNB modification can be initiated by the SeNB. 

· Agreement 5) means the SCG-related configuration in RRC container is the responsibility of the SeNB. 
At the first meeting of the WI phase, the following agreement was captured in the chairman’s notes for SeNB change/release procedure [2]; 
	For SeNB change…

3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB. 


Agreement 3 above re-affirms the agreements in the SI phase that the MeNB cannot change the content of RRC container sent by the SeNB for SeNB modification procedure. 

Observation 1:
Based on the existing agreement, the MeNB should not be allowed to change the content of RRC container from the SeNB. 
Observation 2: 
It is FFS whether the SeNB should always be informed of any change to the RRC Reconfigurations initiated by the MeNB.
In principle, it is useful to try and avoid any possible mismatches of RRC configuration between the SeNB and the UE. However, to insure that the RRC configuration between the SeNB and the UE is kept in sync, the MeNB has no other choice but to initiate RRC Connection Reconfiguration when the MeNB receives RRC container from the SeNB, according to the existing agreement. Therefore, as intended in the SI phase, the MeNB should have a means to reject or to accept the RRC Container. 

Proposal 1:
MeNB should have a means of rejecting the RRC container in X2 procedures. 

On the other hand, such rejection is obviously not needed for all purposes other than the rejection of the RRC container. To handle the acceptance/rejection of the RRC container, it should be assumed that at least two classes of X2 procedures are possible; those that depend on whether or not the MeNB shall initiate RRC Connection Reconfiguration to the UE and those that do not involve RRC Connection Reconfiguration. It may be assumed that procedures involving SeNB addition, modification, release and change procedures will have an impact on RRC Connection Reconfiguration; however, it should be FFS whether all the procedures should have the capability for rejection. 
Proposal 2:
Whether or not rejection is allowed for X2 procedures should be dependent on whether or not the X2 procedure is related to RRC Configuration Reconfiguration.
The other issue is related to Observation 2. For the SeNB release procedure, the SCG configuration is released from the UE after the procedure completes. So there is no need for the MeNB to insure the configuration between the SeNB and the UE is kept in sync, since the RRC configuration is not only unavailable in the UE but also unavailable in the SeNB. 
Considering the above condition with SeNB release, Observations 1 & 2 should only be adopted for the purpose of changes in the SeNB addition/modification/change and not for SeNB release [4]
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[5]. 
Proposal 3:
If acceptable to the MeNB, the MeNB shall forward RRC container to the UE only for the purpose of SeNB addition/modification/change procedure. 
Proposal 4:
RAN2 should decide whether the MeNB can inform the UE of the SeNB release prior to informing the SeNB of such a release. 
3. Rejection functionality in X2 procedures
The rejection functionality was previously discussed [3][6], but it is still FFS. While it seems to be common understanding that coordination between the MeNB and the SeNB is needed before deciding on the RRC configurations for the UE [6], the details are also FFS. In case when the SeNB cannot allocate the resources requested by the MeNB for example [7], the MeNB should be allowed to inform the SeNB of the cancellation of the configuration and vice versa. Therefore at least SeNB addition/modification procedure should have a means for the SeNB to reject the RRC configuration requested by the MeNB. 
Proposal 5:
SeNB addition/modification procedure should have a means for the SeNB to reject the RRC configuration requested by the MeNB.
If proposal 5 is acceptable, further consideration is needed at the outcome of the rejection. For example, in case when the MeNB initiates SeNB addition request and the SeNB rejects it, the MeNB should re-consider the contents of RRC configuration and try again using a different configuration for SeNB addition request. The reconsideration may be blindly performed in the MeNB or may be based on additional coordination over X2; however, it’s questionable whether the second try will be accepted by the SeNB. To avoid such repeated SeNB addition procedures due to mismatch of conditions between the MeNB and the SeNB, it would be useful to allow the SeNB to proposed an acceptable configurations, i.e. counter proposal, in the rejection message (maybe using SeNB addition failure). With the counter proposal mechanism, the MeNB can decide whether the counter proposal is acceptable or not and the coordination may be completed with fewer X2 exchanges. 
Observation 3:
If the SeNB is only allowed to reject the resource request from the MeNB, unnecessary ping-pong procedures over X2 may occur. 

Proposal 6:
RAN2 should adopt a mechanism for the CG to counter propose an acceptable configuration different from the requested configuration. 
4. Conclusion 
In this contribution the necessity for supporting the rejection mechanism for X2 procedures is detailed.  It is suggested the rejection mechanism is needed for X2 procedures involving RRC Connection Reconfiguration.  Furthermore, it is suggested that the additional mechanism to counter propose an acceptable configuration may be needed to avoid unnecessary ping-pong over the X2 interface. We have the following Observations and Proposals. 

Observation 1:
Based on the existing agreement, the MeNB should not be allowed to change the content of RRC container from the SeNB. 
Observation 2: 
It is FFS whether the SeNB should always be informed of any change to the RRC Reconfigurations initiated by the MeNB.
Proposal 1:
MeNB should have a means of rejecting the RRC container in X2 procedures. 

Proposal 2:
Whether or not rejection is allowed for X2 procedures should be dependent on whether or not the X2 procedure is related to RRC Configuration Reconfiguration.
Proposal 3:
If acceptable to the MeNB, the MeNB shall forward RRC container to the UE only for the purpose of SeNB addition/modification/change procedure. 
Proposal 4:
RAN2 should decide whether the MeNB can inform the UE of the SeNB release prior to informing the SeNB of such a release. 

Proposal 5:
SeNB addition/modification procedure should have a means for the SeNB to reject the RRC configuration requested by the MeNB.
Observation 3:
If the SeNB is only allowed to reject the resource request from the MeNB, unnecessary ping-pong procedures over X2 may occur. 

Proposal 6:
RAN2 should adopt a mechanism for the CG to counter propose an acceptable configuration different from the requested configuration. 
5. References

[1] RP-132069, New Work Item Description: Dual Connectivity for LTE, NTT DOCOMO, INC., NEC Corporation, 3GPP TSG-RAN Meeting #62
[2] Chairman Notes, RAN2 Chairman (Ericsson), 3GPP TSG RAN WG2 #85
[3] 3GPP TR 36.842 V1.0.0 (2013-11), Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects
[4] R2-140371, SeNB change and inter-MeNB handover procedure, NSN, Nokia Corporation, 3GPP TSG-RAN WG2 Meeting #85
[5] R2-140698, Handover enhancements with dual connectivity, Kyocera, 3GPP TSG-RAN WG2 #85
[6] R2-14xxxx, Report on [85#21][LTE/DC] Basic signalling flows (Samsung), Samsung, 3GPP TSG-RAN2#85 bis meeting
[7] R2-14xxxx, Selection of dual connectivity U-plane architecture, Kyocera, 3GPP TSG-RAN WG2 #85bis

