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Description of the issue
The UE Aggregate Maximum Bit Rate (UE-AMBR) sent to an eNB contains a Downlink UE-AMBR and Uplink UE-AMBR. It limits the aggregate bit rate allowed across all non-GBR bearers of a UE. The eNB enforces the UE-AMBR in both the uplink and downlink. The UE AMBR can be the sum of the APN AMBR of each APN to which the UE is connected and/or the UE-AMBR subscription parameter stored in the HSS. The APN AMBR is defined in TS24.301 as: “The purpose of the APN aggregate maximum bit rate information element is to indicate the initial subscribed APN-AMBR when the UE establishes a PDN connection or to indicate the new APN-AMBR if it is changed by the network”.  
The eNB receives the UE AMBR from the MME in the following messages:
· INITIAL CONTEXT SETUP REQUEST

· UE CONTEXT MODIFICATION REQUEST
· E-RAB SETUP REQUEST
· E-RAB MODIFY REQUEST,

· E-RAB RELEASE  COMMAND,

· HANDOVER REQUEST

· PATH SWITCH REQUEST ACKNOWLEDGE

For the case of E-RAB request procedures ( SETUP, MODIFY), the unsuccessful operation is specified in the successful operation section per section 8.2.1.3 [1]. 
Section 8.2.2.2 (Successful Operation) of [1] says for the E-RAB MODIFY REQUEST message case: 
“The E-RAB MODIFY REQUEST message may contain the

-
the UE Aggregate Maximum Bit Rate IE.

If the UE Aggregate Maximum Bit Rate IE is included in the E-RAB MODIFY REQUEST the eNB shall
· replace the previously provided UE Aggregate Maximum Bit Rate by the received UE Aggregate Maximum Bit Rate in the UE context; the eNB shall use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE. 
If the UE Aggregate Maximum Bit Rate IE is not contained in the E-RAB MODIFY REQUEST message, the eNB shall use the previously provided UE Aggregate Maximum Bit Rate which is stored in the UE context. “
This  text is similar for all the E-RAB procedures ( SETUP, MODIFY, RELEASE), i.e. 36.413 specifies that the eNB  stores the AMBR if it is received and uses the newly stored UE-AMBR. No exception is specified upon E-RAB failure  with respect to UE-AMBR. But storing the UE-AMBR on complete E-RAB failure seems in principle incorrect. Since if the UE-AMBR is stored on failure, it may imply additional S1-AP messages and the cores responsibility to update the eNB with the proper UE-AMBR to use.
36.413 does say with respect to receiving the E-RAB Level QoS Parameters IE that: “If the E-UTRAN failed to modify an E-RAB the E-UTRAN shall keep the E-RAB configuration as it was configured prior the E-RAB MODIFY REQUEST.” But UE-AMBR is not per E-RAB, but is rather an aggregate of the non-GBR E-RABs, so it cannot be assumed this statement applies to actions with respect to the UE-AMBR parameter.

If a E-RAB procedure fully fails, it seems incorrect to use the received UE-AMBR which was given based on the requested  new E-RAB config being used. It does not seem advisable to force the MME to send additional messages to the eNB to correct a value stored at the eNB but not applicable if the E-RAB operation. Nor is it appropriate for the eNB to replace and use a newly received UE-AMBR when all E-RABs fail due to:  
· interaction with a handover preparation, i.e. a E-RAB SETUP RESPONSE (E-RAB MODIFY RESPONSE) is sent by the eNB with Causes of  Handover triggered (X2, S1, 1xCSFB, eHRPD, etc), 
· an abnormal condition resulting in E-RAB failure. 
We therefore believe that the eNB should not store the uplink and downlink UE AMBR on a failure for all E-RAB resources, including interaction with handover, and that this should be clearly specified. While UE-AMBR applies only to non-GBR E-RABs, given UE-AMBR updates are rare, it seems preferable to keep the scenario simple and specify that the UE-AMBR is not stored only on complete failure. Thus a distinction as to whether the E-RAB failure is GBR or non-GBR is not proposed. Cases where for example a UE-AMBR update was piggybacked in a E-RAB SETUP REQUEST message with a GBR E-RAB setup request should be rare and can be left to the MME to update the UE-AMBR again if the E-RAB fails allocation.

Regarding the partial failure case, neither the current, nor received UE AMBR, may be correct. For multiple assignments sent over the air using the RRC Reconfig message, the UE either accepts the message or does not, so partial failure does not apply, but there could be  partial success for multiple non-GBR bearers. In the case of the E-RAB SETUP or MODIFY message, since some non-GBR recourse were setup or modified, it seems acceptable for the eNB to store and use the received UE-AMBR to ensure adequate resources are available and leave it to the MME to update the UE-AMBR if necessary based upon it evaluating the response message from the eNB. 
The E-RAB RELEASE COMMAND case should always result in storage of a received UE-AMBR as there is not an unsuccessful case except for abnormal conditions. 
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Conclusion and Proposal
This paper has described the eNB operation on receiving the UE Aggregate Maximum Bit Rate IE in the case of a  failure operation with respect to E-RAB resources or interaction with a handover or abnormal condition. It concludes that it should be specified that the UE AMBR is stored at the eNB if at least one E-RAB received in the E-RAB SETUP REQUEST and E-RAB MODIFY REQUEST messages is successfully setup.
A proposed CR [2] to specify this change, if it can be accepted, for 36.413 [1] is provided in [2].
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