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1. Introduction
The coordination of UE-AMBR between the MeNB and the SeNB was discussed in the context of release 12 at RAN3#85bis in an email discussion then further at RAN3#86 and showed balance between supporting and non supporting companies. The non supporting companies considered it more as an optimization of dual connectivity and therefore it was postponed to release 13.

It has thus been postponed to release 13.

At last RAN#66 the new enhanced dual connectivity study item [1] was agreed with the following objective:  

· Study the need and solutions for other enhancement or optimization, e.g. UE-AMBR coordination, X2-UP flow control (UE throughput history, UL X2-U loss detection support) between MeNB and SeNB.
This paper explains again the benefit of the coordination of UE AMBR between MeNB and SeNB and proposes a solution for specifying this functionality. 
2 Discussion
The UE‑AMBR limits the aggregate bit rate that can be expected to be provided across all Non‑GBR bearers of a UE. As S1-MME terminates at the MeNB, MeNB obtains the UE AMBR value for UL and DL from the MME. 
Not enabling the SeNB to propose a new SeNB UE AMBR can result in suboptimal throughput:

MeNB can set the available SeNB AMBR for SeNB at first. MeNB can not know the real-time transmission status information and channel status information in SeNB due to backhaul latency, so the initial value of the available SeNB AMBR for SeNB may not be always suitable. SeNB should be able to request the MeNB to modify its available SeNB AMBR in order to make best of the UE scheduling.   For example, for 1A architecture, if UE has good channel condition in small cell, the SeNB could request to improve its available SeNB UE AMBR so that UE can obtain higher throughput. 

But even worse, the throughput delivered to the end user is also currently suboptimal when the channel conditions in the SeNB are worse than expected or degrading. For example if the SeNB cannot transmit up to the SeNB UE AMBR which it has been allocated it can be so that the MeNB is low loaded and could have accepted more traffic but is however limited due to the split of UE AMBR and its own MeNB UE AMBR limit. In this situation the end user will also receive a suboptimal throughput. Here again, if the SeNB could request a lower SeNB UE AMBR, and if MeNB load is low, MeNB could decide to change the split and allocate a higher UE AMBR limit for itself and a lower SeNB UE AMBR for the SeNB.

MeNB overload:

The current situation can even lead to unnecessary MeNB overload: the MeNB is offloading traffic for several UEs towards multiple SeNBs. If these SeNBs cannot indicate to MeNB when they can accept a higher AMBR then the MeNB could remain unnecessarily loaded.

Proposal 1: SeNB can request to modify the UE AMBR split between the MeNB and the SeNB.

From the above analysis, the following is proposed as a way forward of  possible “coordination”:

· MeNB sets initially in the SeNB Addition procedure one initial and reasonable available SeNB AMBR for SeNB. MeNB also indicate the total UE AMBR to the SeNB as well.
· Depending on radio conditions SeNB can request modification of the UE-AMBR split between the MeNB and SeNB while respecting the total UE AMBR to be applied.
· At any point in time, MeNB can signal through the MeNB triggered Modification either a new total UE AMBR or a new SeNB UE AMBR.
· At any point in time MeNB remains in control of the overall UE AMBR values and split.
Proposal 2: capture the stage 2 presented in [2] corresponding to the negotiation framework of UE AMBR between the MeNB and the SeNB as Text Proposal.
Two main solutions have been envisioned so far for the stage 3 to implement this new feature.

Solution 1:

In order to limit the impact of the introduction of this new feature, the release 12 messages of dual connectivity can be reused to implement in stage 3 the various steps of the coordination described above. 

· In the SeNB Addition/Modification Request message, a new Total UE AMBR IE is included by the MeNB whenever it indicates a SeNB UE AMBR so that the SeNB is permanently aware of the current split (and knows if it can ask for a different split with higher SeNB UE AMBR).
· In the SeNB Modification Required message, a new Proposed SeNB UE AMBR IE can be included by the SeNB which can be lower or higher compared to the one currently allocated. If it is higher should however remain lower than the Total UE AMBR.

As can be seen, this solution 1 only requires the addition of three new IEs in exisiting messages and the impact of solution 1 is fairly limited. 
Solution 2

At last RAN3#86 meeting, a competing solution has been made that the SeNB could instead signal the “arriving data rate” of all ERABs in the SeNB upon MeNB request.
This solution has more impact as it requires a trigger for the MeNB to request the SeNB reporting. The impact is even bigger in the variant where the SeNB reports the “arriving data rate” for all its ERABs in a separate new procedure.

It is also challengeable why the SeNB needs to report the data rate per ERAB and how MeNB will interpret it.

SeNB should remain the master of its RRM and it also serves other UEs which are not in dual connectivity. The SeNB should be able to freely decide if it wants to reduce for example the bit rate of some UEs in dual connectivity temporarily in order to serve other UEs of its own; however this does not mean that channel conditions have deteriorated. But the problem is that MeNB cannot differentiate between these two cases.

Even worse, if channel conditions improve while the SeNB UE AMBR upper limit is already matched at SeNB, the SeNB cannot signal higher “arriving data rates” to the MeNB above the limit fixed by current SeNB UE AMBR and therefore cannot indicate to the MeNB that it request a higher SeNB UE AMBR.

Based on this comparison we make the following proposal:

Proposal 3: conclude that coordination of UE AMBR is feasible and beneficial and capture the Text Proposal corresponding to solution 1 presented in [2] as solution. 
3 Conclusion 
This contribution briefly discusses UE AMBR coordination in dual connectivity in the context of release 13 and in particular the open point of whether and how can the SeNB trigger the UE AMBR modification. It provides the following proposals:
Proposal 1: SeNB can request to modify the UE AMBR split between the MeNB and the SeNB.
Proposal 2: capture the stage 2 presented in [2] corresponding to the negotiation framework of UE AMBR between the MeNB and the SeNB as Text Proposal.

Proposal 3: conclude that coordination of UE AMBR is feasible and beneficial and capture the Text Proposal corresponding to solution 1 presented in [2] as solution. 
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