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1.
Introduction
The WID [1] about dual connectivity was approved in last RAN Plenary meeting. One of the important issues is to support UE AMBR coordination between MeNB and SeNB. In this paper, it is to investigate the possibilities on how to down-select the solution based on the TR [2]. 
2.
Discussion
In last meeting, solution 0 and 1 were merged into one solution with some open issues to solve. Currently, there are two solutions for supporting UE-AMBR coordination over X2, which are given as follows: 
· Solution 1: 
· The SeNB may propose a new SeNB UE AMBR value based on information available at the SeNB within the SENB MODIFICATION REQUIRED message. The MeNB may decide to take it into account and provide a new SeNB UE AMBR value. Whether the MeNB additionally provides the Total UE AMBR in the SeNB Addition Request and in the SeNB Modification Request or the SeNB Modification Confirm message needs to be further evaluated.
· Solution 2: 
· The MeNB requests to the SeNB to report assistance information by the Report Characteristic e.g. event trigger report, report only one time, report periodically.

· The SeNB provides“assistance information” to the MeNB: 
Examples for possible assistance information are aggregated instantaneous, averaged arriving bitrate, at the SeNB for uplink and downlink. Other factors such as load status and buffer status of SeNB may be assisted for the decision in MeNB. It is still FFS which assistance information would be necessary to enable the MeNB to make a proper decision.

· The MeNB decides to modify the SeNB UE AMRB based on the Assistance Information and provides the new SeNB UE AMBR within the SENB MODIFICATION REQUEST message.
Before the discussion, we may review the original problem discussed in Rel-12. That is, the initial UE-AMBR split decided by MeNB may not be the most suitable in the time based on changing radio and load conditions with two possible consequences: 

· Consequence 1.) If the current SCG UE AMBR cannot be met in SeNB, the MeNB may unnecessary limit itself at the MCG UE AMBR resulting in an overall suboptimal bit rate delivered to the end user
· Consequence 2.) If instead the SeNB could serve a higher bit rate than the SCG UE AMBR, the MeNB doesn’t know the situation which either result in a suboptimal bit rate delivered to the UE or simply to unnecessary loading the MeNB.
For consequence 2.), generally speaking SeNB does not trigger the optimization procedure for UE-AMBR since it may not voluntarily request to serve more data packets for a specific UE even though it has more resources to use. The triggering should be performed by MeNB since it is a master eNB, however, which does not know the radio resource situation for a specific UE on SeNB side. That was also the main discussing point in last meeting. In other words, when we down-select the solutions, the important point is that the final solution should guarantee both the MeNB and SeNB to trigger the negotiation procedure if it is necessary. 
From the solutions above, it can be seen that solution 1 is triggered by SeNB only. So they can not satisfy the point mentioned above. If this solution is selected, it should be enhanced. 
Observation 1): Solution 1 does not work well for Consequence 2 because SeNB may not voluntarily request to serve more data packets, while MeNB does not know the radio resource situation and the arriving bit rate for a specific UE on SeNB side. 
While, solution 2) can satisfy the point mentioned above. MeNB can trigger the negotiation procedure for it requests the SeNB to provide the assistance information, e.g. report periodically. On the other hand, it can also be threshold based. SeNB can trigger the procedure by providing the assistance information if the current SCG UE-AMBR cannot be met in SeNB. Thus MeNB can decide to increase its UE-AMBR while reducing the one for SeNB. 
Based on the analysis above, the following proposal is suggested:
Proposal 1): It is proposed to take solution 2, i.e., the assistance information based solution, as the final solution for specification.   
In addition, the other issue is about what kind of messages should be used. Basically, there are two alternatives of the signalling procedure for the request and report the assistance information. 
· Alternative 1: introduce two new general class 2 UE-associated procedures.

1  The MeNB triggers reporting of assistance information at the SeNB. Respective information is e.g. contained in a Report Characteristics IE in a new UE-ASSOCIATED INFORMATION REPORT message. 
2  The SeNB reports the assistance information to the MeNB in a new UE-ASSOCIATED INFORMATION REPORT message.

· Alternative 2: reusing SeNB/MeNB initiated SeNB Modification procedure.

1  The MeNB requests in the SeNB ADDITION REQUEST message and SeNB MODIFICATION REQUEST message in a Report Characteristics IE to the SeNB. 

2  The SeNB reports the assistance information to the MeNB in the SeNB MODIFICATION REQUIRED message.
Alternative 1 is to define two new class 2 UE-Associated procedures. The other choice is to use the existing messages such as SeNB Addition/Modificaiton Request and SeNB Modification Required message [4]. Originally, there are some concerns about using the existing messages, which would make the SeNB Modification Request/ SeNB Modification Required message very complicated. From [4], it can be seen that it is not a really serious problem. 
Proposal 2): It is proposed to take the existing messages (SeNB Addition/Modificaiton Request and SeNB Modification Required message) as procedure baseline.
Another issue is about which assistance information would be necessary to enable the MeNB to make a proper decision. There are several examples. One of them is the arriving bit rate at the SeNB for uplink and downlink, which is an important factor from S1-U point of view and could be aggregated instantaneous or averaged bit rate. We may decide the detailed one during the WI phase like we did for RAN sharing enhancement since it is related to implementation on SeNB side. 
Other factors such as load status and buffer status of SeNB are also very important for the decision. For example, in case that two E-RABs with relatively higher QoS are offloaded to SeNB, a relatively higher SeNB UE-AMBR should be decided and sent to SeNB. However, if the SeNB’s load is high and buffer status is not good, then a situation that overall suboptimal bit rate delivered to the end user would happen. On the other hand, we have introduce a very good flow control mechanism for split bearer option, which helps the MeNB to decide how many data packets should be offloaded to SeNB based on the good feedback scheme, i.e., the buffer size of SeNB, which could be per UE or per bearer, and whether the data packets are transmitted successfully to UE or not. The MeNB can adjust the flow portion for SeNB. For SCG bearer option, the averaged buffer size and also load status are also good reference for MeNB to make a decision on whether to adjust the SeNB UE-AMBR or not. 
Proposal 3): The assistance information can be based on arriving bit rate, buffer status and load status at the SeNB side. 
3. Conclusions
This paper investigated the solutions about how to support UE-AMBR coordination over X2. The following proposals are suggested to RAN3: 
Proposal 1): It is proposed to take solution 2, i.e., the assistance information based solution, as the final solution for specification.
Proposal 2): It is proposed to take the existing messages (SeNB Addition/Modificaiton Request and SeNB Modification Required message) as procedure baseline.
Proposal 3): The assistance information can be based on arriving bit rate, buffer status and load status at the SeNB side.
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