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1 Introduction
For the purpose of Bit Rate control of non-GBR bearers belonging to specific UE, Aggregate Maximum Bit Rate called AMBR is introduced into SAE by SA2 [1].  
AMBR includes two components. One is an uplink component used for uplink bit rate control; the other is a downlink component used for downlink bit rate control.

SA2 has defined three types of AMBR, namely APN-AMBR, Subscribed UE-AMBR and Used UE-AMBR. 

APN-AMBR as subscription data stored in HSS is enforced by UE for uplink control and by PDN-GW for uplink and downlink control. It represents the maximum bit rate that can be shared by non-GBR bearers belonging to a specific APN of the UE. Whenever the UE activates an APN connection, the relative Subscribed APN-AMBR will be sent to the enforcement entity by MME to execute bit rate control for the activated APN.
Subscribed UE-AMBR as subscription data is also stored in HSS. It represents upper limit of the maximum bit rate that can be shared by non-GBR bearers belonging to specific UE.  Subscribed UE-AMBR is sent to MME by HSS during the Attach procedure or Subscription Data Modification procedure for the decision of Used UE-AMBR.
Used UE-AMBR is the AMBR that is currently used by a specific UE. The traffic of all non-GBR bearers belonging to that UE shall not exceed bit rate of the Used UE-AMBR. The Used UE-AMBR is enforced by E-UTRAN and sent by MME. The calculation formula is as follows: 

Used UE-AMBR = Min(Subscribed UE-AMBR,∑(APN-AMBR of Activated APN)).

The intention of this contribution is to propose to update the concept of AMBR in RAN3 to be UE AMBR, i.e. Used UE-AMBR from MME.
2 Discussion
In order to differentiate types of AMBR in E-UTRAN, the name of the AMBR in E-UTRAN shall be updated to be UE-AMBR, instead of keeping being AMBR, which represents the AMBR currently used by a specific UE.
As the enforcement entity of Used UE-AMBR is E-UTRAN, S1AP protocol shall provide a method to deliver this UE-AMBR info to eNodeB on appropriate occasions. 
During the Attach procedure for a specific UE, the MME shall be able to send Used UE-AMBR to eNodeB through S1 INITIAL CONTEXT SETUP REQUEST message because of the activation of the default APN or the APN specified by UE.
During the establishment of a PDN connection, a new APN may be activated by UE. The Used UE-AMBR may be changed by MME in this case. So the UE-AMBR in eNodeB may need to be modified by MME. The UE-AMBR IE shall be added into S1 SAE BEARER SETUP REQUEST message for avoiding sending this information alone.
During the disconnection of PDN connection, an activated APN may be deactivated by UE. The Used UE-AMBR may be changed and need to be modified by MME. In this case, UE-AMBR IE shall be added into S1 SAE BEARER RELEASE COMMAND message for avoiding sending this information alone.
During the HSS Initiated Subscription data modification procedure, Used UE-AMBR may be changed due to the modification of subscription APN-AMBR for the activated APN. The Used UE-AMBR may be sent to eNodeB by MME through S1 SAE BEARER MODIFY REQUEST message.
When the Subscribed UE-AMBR is changed, the MME shall be able to modify the used UE-AMBR in eNodeB directly. It is proposed that MME may send UE-AMBR IE in S1 UE CONTEXT MODIFICATION REQUEST message.
During the S1 [2] or X2 [3] Handover procedure, the Target eNodeB shall continue the bit rate control that has started in Source eNodeB. So the Source MME or Target MME for the case of Inter-MME Handover shall send the new Used UE-AMBR info to Target eNodeB through S1 HANDOVER REQUEST message in S1 handover case. And the Source eNodeB shall send the used UE-AMBR information to Target eNodeB through X2 HANDOVER REQUEST message in X2 handover case. 
3 Conclusion and Proposal
It is proposed to update “AMBR” in E-UTRAN to be “UE-AMBR”.
It is proposed to add UE-AMBR IE into INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, SAE BEARER SETUP REQUEST, SAE BEARER MODIFY REQUEST, SAE BEARER RELEASE COMMAND and UE CONTEXT MODIFICATION REQUEST messages.

The corresponding Change Requests are [4] for S1 and [5] for X2.
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