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1. Introduction
RAN2#85 meeting has achieved the following agreement:

Both DL and UL rate enforcement based on UE AMBR is done in RAN and that no further assistance from the CN is required.
MeNB and SeNB should promise that both DL and UL rate enforcement based on UE AMBR is done.

At RAN3#83bis, it was further agreed that for the SCG bearer option 

“the MeNB manages the UE AMBR in the SeNB by SeNB Addition and SeNB Modification, triggered by MeNB, based on slow timescale  optimization may be seen in the future”
This contribution discusses the stage 2 level details of the procedure and the potential solutions for the UE AMBR enforcement. In particular it addresses the open point of RAN3#83bis:
Is SeNB allowed to trigger UE-AMBR Modification Request?

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. Either of eNBs could perform UE AMBR enforcements in RAN. There are some potential solutions to realize UE AMBR enforcement in the RAN.
· Alternative 1: MeNB sets the available AMBR for SeNB, while it can use the remaining AMBR.

When dual connectivity will be configured, the MeNB makes the decision to split the UE AMBR for itself and SeNB according to the condition of non-GBR bearers (offloaded, non-offloaded or split bearer), cell load condition and channel condition etc. For example, if there is no non-GBR bearer offloaded to SeNB, MeNB needs not to set the available AMBR for SeNB and MeNB can enforce the UE AMBR for non-GBR bearers served by itself.
After the UE AMBR split, the MeNB will provide the available AMBR to the SeNB. Each eNB has to schedule the radio resources for the UE based on the portion of UE-AMBR. This solution could be considered as independent operation of MeNB and SeNB on the UE AMBR enforcement. Because the portion of the AMBR which should be enforced by each eNB is configured semi-statically this solution may be considered as to be semi static and may result in sub-optimal performance.
· Alternative 2: Each eNB determines the available AMBR for itself.
The total UE AMBR value is provided to MeNB and SeNB, each eNB determines the available AMBR for itself. Each eNB can determine its available AMBR according to the predefined principle or offloaded non-GBR bearer ratio. For example, if UE has established two non-GBR bearers, one is served by MeNB and another is served by SeNB. Each eNB can utilize a portion of the entire UE-AMBR for itself where the decision on the portion of AMBR is taken considering the non-GBR bearers in both MeNB and SeNB. The radio resource scheduling at both eNBs are performed separately considering its UE-AMBR target. This alternative requires SeNB to know the non-offloaded non-GBR bearer configuration. Since the two eNBs enforce the portion of UE AMBR independently according to some a priori principle, this solution may result in sub-optimal performance or risk of UE AMBR not fulfilled.
· Alternative 3: SeNB can request to modify its available AMBR.
MeNB can set the available AMBR for SeNB at first, SeNB can request to modify its available AMBR if necessary. 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 AMBR for SeNB may not be always suitable. SeNB can request MeNB to modify its available AMBR in order to make best of the UE scheduling.   For example, for 1A architecture, if UE has good channel condition in small cell, SeNB can request to improve its available AMBR so that UE can obtain higher throughput. 

Therefore this alternative is neither suboptimal, and there is also no risk to not fulfill the total UE AMBR.
Proposal 1: SeNB can request to modify the UE AMBR split between the MeNB and the SeNB.

The eNBs enforce a portion of the UE AMBR independently however the portion of UE AMBR is updated as per need basis through the negotiation between the MeNB and SeNB. At the negotiation, the SeNB can provide an history of served AMBR by the SeNB for a period of time. In this solution, MeNB is in charge of the overall UE-AMBR enforcement and MeNB monitors the AMBR offered by the SeNB. 
Proposal 2: From the above analysis, the following solution is proposed as a way forward:

· MeNB sets initially in the SeNB Addition procedure one initial and reasonable available AMBR for SeNB because MeNB can know more information to make this splitting. 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.
3 Conclusion 
This contribution briefly discusses UE AMBR coordination in dual connectivity 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: From the above analysis, the following solution is proposed as a way forward:

· MeNB sets initially in the SeNB Addition procedure one initial and reasonable available AMBR for SeNB because MeNB can know more information to make this splitting. 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 to be applied,
· At any point in time MeNB remains in control of the overall UE AMBR values and split while each eNB enforces the respective data rates.
Proposal 3: agree the TS36.300 CR in [3] for the SeNB to request modification of the UE AMBR
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