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1. Introduction
RANP#66 has closed Rel-12 Dual Connectivity WI with the specified basic function. At the same RANP#66 the RP-142257 “SI: Study on Extension of Dual Connectivity in EUTRAN”[6] was approved with the intention to have one meeting cycle to lightly study the extension or improvement of dual connectivity which impact only RAN3 aspect. 
This paper discuss the feasibility of the UE-AMBR coordination between SeNB and MeNB for SCG bearer option of Dual Connectivity, more exactly, the assistance information from SeNB to MeNB for UE-AMBR coordination, which had been discussed in Rel-12, however with the understanding that it may be an optimization therefore can be worked in Rel-13.
2. Discussion
2.1 The need of UE-AMBR Coordination between SeNB and MeNB
It has to have a common understanding that the “UE-AMBR Coordination between SeNB and MeNB” is a function, which may result in UE-AMBR reconfiguration or re-splitting between SeNB and MeNB. There are several options to implement the UE-AMBR Coordination between SeNB and MeNB, this is discussed in next chapter.
In general, we observed there are scenarios and benefits requiring UE-AMBR Coordination. 
The Benefits of having co-ordination of UE-AMBR are:
· Maximized the UE throughput. If SeNB have to slow down transmission due to UE-AMBR enforcement, at the same time, there is no data transmission in MeNB, the total UE throughput would be limited unnecessarily. With the co-ordination, the SeNB may no need to slow down the transmission and then UE get higher throughput in total. This is also one of the original motivations to configure DC.
· Restricting too much usage of UEs. There might be an implementation option that the MeNB give to the SeNB the UE-AMBR as it is receiving from the MME even in a case that there are other E-RABs in the MeNB for the same UE. This is of course possible for implementation of RRM strategy however it is also needed to avoid UEs to consume too much resource.
· Fully use of small cell’s capacity at the same time guarantee the data transmission in MeNB. Normally, Small cell have very good radio condition and good capacity, higher UE-AMBR can be allocated to small cell link, but at the same time, the bearer on MeNB is with higher priority, it is not good to allocate too small UE-AMBR. With co-ordination and re-configuration, we can achieve both at the same time.
· Easy for MeNB RRM to determine the UE-AMBR splitting. As we discuss before, Qos information may not be enough for MeNB to configure an appropriate splitting, with additional input from SeNB, MeNB have a better view and make a better decision.
2.2 What kind of assistance information is needed
In order for the UE-AMBR coordination to work, which may result in UE-AMRB reconfiguration or re-splitting between SeNB and MeNB, there is a need of assistance information from SeNB to MeNB.
Some companies pointed out that there is no need of assistance information from SeNB to help the updating of the splitting of UE-AMBR, and MeNB will split the UE-AMBR based on MeNB’s RRM strategy e.g. Qos information[1]. However, if the offloaded bearers are best effort bearers, the Qos information are guaranteed requirement, which is not totally related to UE-AMBR that will be sum of all bearers for the UE. In another hand, without any information from SeNB, the splitting determined by MeNB will be quite static, however in most cases the user data of non-GBR bearers have burst character even if we observe it in a long time window, because it depends on user behaviour e.g. whether they are surfing or downloading or uploading thing. Therefore the assistance information from SeNB to MeNB is needed.

So far, RAN3 has discussed some proposals and there are mainly two different approaches regarding what kind of assistance information the SeNB provides to MeNB:
· Opt 1: New UE-AMBR splitting suggested by SeNB 
· Opt 2: Arriving data rate in SeNB
Even though SeNB involves in the UE-AMBR splitting, but it is still reasonable that only one node to make the final decision, even with Opt 1, we assume the new split is only a proposal from SeNB, and MeNB can choose to accept it or not. From this point of view, there is no much difference between them. 
However, Opt 2 will be better, since

· Although the SeNB may know the total amount of UE-AMBR which can be provided by MeNB to SeNB, the SeNB still does not know the arriving data situation in MeNB, therefore it is not appropriate for SeNB to propose a different split of UE AMBR only based on the need from SeNB side.

· The more original information, the more information for MeNB.
With this approach, the MeNB can also have a flexible implementation to e.g. give the value of UE-AMBR as received from the MME, but then can adjust and reconfigure base on the actual data rate that is communicated in SeNB. For example when the actual arriving rate in SeNB is rather lower than the assigned UE-AMBR, by knowing this information the MeNB can reconfigure the UE-AMBR e.g. assign lower UE-AMBR to the SeNB if MeNB need more UE-AMBR, then can maximizing the throughput of the UE. The SeNB can also use this mean to express that e.g. he is available to accept more data rate that taking into account its actual situation (e.g. its resource situation). 
Proposal 1: SeNB provide arriving data rate to MeNB for UE-AMBR coordination and the MeNB make the decision
2.3 How to implement
· Alternative 1: introduce new general UE-associated procedure.
· Alternative 2: reusing SeNB/MeNB initiated SeNB Modification procedure.
Both alternatives are possible as they all can satisfy the requirement, which is to provide the status information of UE. If one can argue not to put too much function in SeNB/MeNB initiated SeNB Modification procedure because for this case it might not result in any modification, then the Alternative 1 will be preferable.
The implementation CRs of Alternative 1 have been provided in RAN3#86 and resubmit to this meeting in [CR1], [CR2].
The implementation CRs of Alternative 2 are provided in [CR3], [CR4].

3. Conclusion

In this contribution, we discuss the need of giving assistance information related with the arriving data rate in order to assist the MeNB to reconfigure the UE-AMBR. 

Proposal 1: SeNB provide arriving data rate to MeNB for UE-AMBR coordination.
We also provide some CRs to implement the proposal.
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