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1 Introduction
There was intensive discussion on how to design the signaling flow for dual connectivity in previous two RAN2 meetings. As result of the discussion, baseline signaling flows for dual connectivity with regard to SeNB addition/modification and SeNB release are roughly designed even though there are some points for further considerations. Especially, it had not been clearly defined detail operation for SeNB-initiated modification. In this paper, we thus propose coordination between two eNBs when performing SeNB-initiated modification procedure.  
2 Discussion
The purpose of the dual connectivity is to improve perceived throughput of a UE with proper utilization of radio resource provided by two different eNBs. Therefore, for optimal scheduling for a UE with dual connectivity, it is essential for an eNB to know the radio resource configuration by opposite eNB and a radio access capability of the UE. 
Based on the above observation, it would be required coordination between MeNB and SeNB for sharing radio resource allocation information and UE capability for SeNB initiated modification. There are two sorts of issues for SeNB-initiated modification procedure. First one is how and when to share UE capability between two eNBs and the other one is how to exchange radio resource allocation information configured by MeNB. 
1.1 Sharing of UE capability information
The UE capability means UE radio access capability for E-UTRA as well as for other RATs, which contains information such as UE category, configurable parameters for each layer, and inter-RAT parameters. This information is dependent on a UE and it is not changed timely or spatially during any operation. The LTE system currently supports eight UE categories with different radio access capabilities as depicted in table 4.1-1[2]. 
For each RRM operation on different eNBs, it is necessary for both eNBs to share the UE capability information. For the sake of this propose, the UE capability should be transferred from the MeNB to the SeNB when SeNB addition procedure is performed for setting up a dual connectivity for a UE. This idea could be applied to the signaling flow illustrated in figure G.1-1 of TR 36.842 by including the UE capability in SeNB Addition Request message. The UE capability received from MeNB could be used as an input parameter for RRM operation for SeNB-initiated modification.  
Proposal 1 : The UE capability information should be transmitted from MeNB to SeNB through SeNB Addition Request message when SeNB addition procedure for dual connectivity would be initiated.   
1.2 Exchange of radio resource allocation information
For coordination for SeNB-initiated modification procedure, there could be three kinds of options to share radio resource allocation information configured by MeNB for a dual connectivity UE as shown Figure 1. The grey box indicates newly considerable signaling procedure to share radio resource allocation information between two eNBs.
· Alt. 1 : two-way handshake before modification 
· Alt. 2 : one-way rejection during modification
· Alt. 3 : one-way indication when configuration is changed
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Figure 1: Alternatives for exchange radio resource allocation information
Alt. 1 : 
In this scheme, SeNB always asks MeNB for radio resource allocation status of a UE configured by MeNB before SeNB-initiated modification procedure is performed. In order to achieve this procedure, SeNB sends Resource Status Request message to MeNB and obtains status of current radio resource allocation for a dual connectivity UE. After the procedure, the SeNB performs RRM decision for modification based on response of the request. 
This method could enable the SeNB to perform optimal radio resource modification process within current available UE capability. In addition, this scheme is more preferable than the Alt.3 being described below in terms of signaling load according to the number of message exchange, if there are frequent radio resource modifications issued by MeNB. However main drawback of this scheme is long latency for coordination due to two-way handshakes over X2 interface before triggering of SeNB-initiated modification procedure. 

To adapt this scheme to the signaling flow illustrated in Figure G.1-1 of TR 36.842, the above signaling procedure should be performed before step 1b for sharing radio resource allocation status. 
Alt. 2 : 
This scheme may be consisted of two steps operation. In first phase, SeNB performs SeNB-initiated modification procedure by transmitting SeNB Modification Command message to MeNB based on RRM decision without any coordination with MeNB. On receiving the SeNB-initiated modification request, MeNB decides on whether the request permits or not taking into account current UE capability and modification information requested by SeNB. 
If the modification request is acceptable, the MeNB go on the next step for SeNB modification procedure with RRC reconfiguration procedure and the second phase is not performed. On the contrary, if the request causes exceeding of current UE capability, the second phase is immediately triggered. In second phase, the MeNB rejects the modification with SeNB Modification Reject message which includes radio resource allocation information configured by MeNB. On receiving SeNB Modification Reject message, the SeNB determines what next step is. There could be considered two types of operations, when receiving the SeNB Modification Reject message. The first one is retrying of the SeNB modification and the other one is canceling of the SeNB modification. If the SeNB makes an effort to achieve the modification procedure within current UE capability, it should carry out RRM operation depending on available UE capability and transmits SeNB Modification Command to MeNB again. Otherwise, the SeNB gives up the SeNB-initiated modification procedure.
A merit of this scheme is that there may be a possibility to perform SeNB-initiated modification without any preparation to share radio resource allocation information, which could bring about latency reduction of overall modification procedure with low signaling exchange cost. Namely if the modification request from SeNB is acceptable, it is no need to exchange any other messages for coordination. 
In contrast with above benefits, this scheme has following drawbacks. If it is not possible to allow the SeNB’s modification request, there would be additional message exchange procedures for rejection. Thus, in the worst case, this option may cause 3-way handshakes including two SeNB Modification Commands and one SeNB Modification Reject.
To apply above procedure to signaling flow for dual connectivity, the SeNB Modification Reject message should be newly introduced to indicate that the SeNB-initiated modification is not acceptable, which could be occurred between step 4 and step 5 illustrated in Figure G.1-1 of TR 36.842. 

Alt. 3 : 
In this scheme, MeNB indicates radio resource allocation information to SeNB over X2 interface whenever there is a change of resource allocation of a dual connectivity UE. With this method, since the SeNB could always identify the radio resource allocation status of the UE, it is able to start the SeNB-initiated modification procedure without any preparation and processing time for SeNB-initiated modification could be shorter than that of the Alt.1. 
The benefit of this scheme is that there is no need to perform any signaling procedure for coordination between the MeNB and SeNB when the SeNB-initiated modification is triggered. 
However, this method requires a signaling to indicate the change of radio resource allocation at any time, if there is a modification of radio resource allocation. Assuming that there are very frequent radio resource modifications initiated by MeNB, massive transmissions for resource status indication is occurred over X2 interface, which causes a high signaling load over backhaul. 
To introduce this scheme to the signaling flow illustrated in Figure G.1-1 of TR 36.842, it is necessary to define the signaling flow to indicate the change of radio resource allocation at any arbitrary time, after the SeNB addition procedure.

Proposal 2 : It is need to design the coordination procedure for sharing radio resource allocation status to guarantee effective radio resource management in SeNB.
Proposal 3 :. RAN 2 kindly asked to discuss above coordination schemes for SeNB-initiated modification. 
3 Conclusions
This paper discusses on UE capability handling in SeNB-initiated modification. According to the analysis in section 2, following proposals are given as below.
Proposal 1 : The UE capability information should be transmitted from MeNB to SeNB through SeNB Addition Request message when SeNB addition procedure for dual connectivity would be initiated.   
Proposal 2 : It is need to design the coordination procedure for sharing radio resource allocation status to guarantee effective radio resource management in SeNB.

Proposal 3 :. RAN 2 kindly asked to discuss above coordination schemes for SeNB-initiated modification. 
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