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1. Introduction

In one operator test network, there is a issue of detach the UE abnormally because of the MME behaviour of local EPS bearer context deactivation. It brings bad user experience and the operator think it will cause a lot of complaint from subscribers. 
2. Discussion
2.1 Test Scenario
Step1: The UE has attached to the network and is in the idle mode.

Step2: The UE initiates the Service Request procedure. During the procedure, due to radio link lost or other lower layer failure the UE loses the connection to the network.

Step 3: The UE enters the idle mode and then re-initiates the Service Request procedure.

Result: The UE is rejected by the network with the cause indicating “implicit detach”. All the PDN connections will be deactivated. If the user wants to continue the service, it has to re-attach to the network and re-activate the PDN connections one by one. Then users found that it cost a long time to access to the network. For some applications, if the IP address changes during the PDN connection re-establishment, users have to re-register. Then the users will complain more and more and the operator can’t bear.

2.2 The cause of the problem
In LTE, the mechanism of “local EPS bearer context deactivation” was introduce d to reduce the NAS signalling. However the misalignment in UE and the NW will cause the problem above.
In subclause 5.6.1.6 and 6.4.4.6 of TS 24.301, the behaviour of the UE is specified as follow:
5.6.1.6
Abnormal cases in the UE

……
b)
Lower layer failure or release of the NAS signalling connection before the service request procedure is completed (see subclause 5.6.1.4) or before SERVICE REJECT message is received


If the service request was initiated for CS fallback, the UE shall select GERAN or UTRAN radio access technology. The UE then proceeds with appropriate MM and CC specific procedures. The EMM sublayer shall not indicate the abort of the service request procedure to the MM sublayer.

If the service request was initiated for 1xCS fallback, the UE shall either:

-
select cdma2000® 1x radio access technology and proceed with appropriate cdma2000® 1x CS call processing; or

-
perform cell selection according to 3GPP TS 36.304 [21].

Otherwise, the UE shall enter state EMM-REGISTERED. The UE shall abort the service request procedure, stop timer T3417 or T3417ext and locally release any resources allocated for the service request procedure.
c)
T3417 expired


The UE shall enter the state EMM-REGISTERED.

If the UE triggered service request procedure from EMM-IDLE mode, then the EMM sublayer shall abort the procedure and release locally any resources allocated for the service request procedure.

If the UE triggered service request procedure from EMM-CONNECTED mode, the EMM sublayer shall abort the procedure and consider the 1xCS fallback procedure has failed. The UE shall stay in EMM-CONNECTED mode.
……
6.4.4.6
Local EPS bearer context deactivation without ESM signalling

……
NOTE 2:
The lower layers in the UE provide the user plane radio bearer context status to the ESM sublayer when a change in the user plane radio bearers is detected by the lower layers including establishment and release of user plane radio bearers for the UE in connected mode. This does not apply to the release of the RRC connection due to an S1-release procedure or due to radio link failure.
……
In subclause 5.6.1.7 and 6.4.4.6 of TS 24.301, the behaviour of the MME is also specified as follow:
5.6.1.7
Abnormal cases on the network side

……
a)
Lower layer failure 


If a lower layer failure occurs before the security mode control procedure is completed, a SERVICE REJECT message has been sent to the UE or the service request procedure has been accepted by the network, the network enters/stays in EMM-IDLE.
……
6.4.4.6
Local EPS bearer context deactivation without ESM signalling

……
1)
during the service request procedure, if the E-UTRAN fails to establish the user plane radio bearers for one or more EPS bearer contexts e.g. due to radio access control (see subclause 5.6.1.4 for details);
2)
during the tracking area updating procedure with "active" flag, or without "active" flag but the network established the user plane radio bearers due to downlink pending data, if the E-UTRAN fails to establish the user plane radio bearers due to lower layer failure for one or more but not all EPS bearer contexts indicated active by both UE and network;
……
If due to any of the cases described above the network locally deactivates all EPS bearer contexts, the MME shall perform a local detach and enter state EMM-DEREGISTERED.
……
Compared with the behaviour of the UE, there is no consideration of such abnormal case in the NW, which cause the UE stays in state EMM-REGISTERED and the MME enters state EMM-DEREGISTERED.
However if radio bearers or S1 bearers are all failure due to radio link failure, the eNB sends the INITIAL CONTEXT SETUP FAILURE message with the cause value of “Radio Connection With UE Lost” or “Failure in the Radio Interface Procedure” to the MME as specified in TS 36.413. Thus the MME is aware of the exact reason and can keep the PDN connections as the UE do. For other cases, the MME can detach the UE locally.
The similar problems will also occur in case 2- case 4 listed in subclause 6.4.4.6. Thus it is proposed that the MME take the same behaviour.
2.3 Why we need it from Rel-8
LTE as a new kind of access network will be deployed phase by phase. At the first phase, it is difficult for the operators to have a full coverage. In case of the radio link lost, the subscribers hopes to recovery as fast as possible and hope to continue to use the application service upon recovery completion. If it can’t be filled, it will block the users to choose LTE access and block the operators, who have bought the Rel-8 equipment and operated LTE in the first phase, to attract more subscribers.
3. Proposal and Conclusion

The MME decides whether to detach UE locally based on the cause value provided by the lower layers. If the lower layers fail to establish any EPS bearer during any of the cases described in subclause 6.4.4.6 of TS 24.301 due to radio link failure, i.e. Radio Connection With UE Lost indicated in the Cause IE by the lower layer, the MME shall abort current procedure and release locally any resources allocated for the current procedure. Otherwise, the MME shall perform a local detach and enter state EMM-DEREGISTERED.
It is proposed to agree the change above from Rel-8, as detailed in C1-114830/31/32/33.
