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Introduction

The E-RAB modification procedure has been specified in Rel-12 for Dual Connectivity with the Secondary Cell Group bearer architecture (see subclause 5.4.7 of 3GPP TS 23.401), to transfer bearer contexts between the MeNB and the SeNB.

In normal scenarios, the MME sends a Modify Bearer Request to the SGW for each UE's PDN connection affected by some bearer transfers, or a Modify Access Bearer Request, to change in the SGW the eNB's F-TEID (i.e. IP address and TEID) of the S1-U bearers being transferred. 

In some cases, the MME may not be able to do so or the Modify Bearer Request may be unsuccessful at the SGW. Depending on the failure cause, SA2 decided that the MME can either decide to keep the bearers which failed to be switched unmodified (i.e. in the same state as before the initiation of the E-RAB modification procedure by E-UTRAN) or to release them.  

SA2 requested CT4 (in C4-150145) to provide their analysis on the failure causes which allow to keep the E-RABs and those which require to release them.

Discussion

The Modify Bearer Request, in the context of the E-RAB modification procedure, only requires the SGW to update the eNB's F-TEID of the S1-U bearers of the PDN connection. Failures to switch bearers in the SGW should remain rare, as long as the SGW receives the MBREq for all the PDN connections affected by bearer transfers or the MABReq.

The following failure scenarios may prevent to switch the bearers in the SGW:
1) Complete failure scenarios, whereby the MME is not able to send MBReq to the SGW


Examples:

a) transient S11 path failure
b) MME overload


None of the S1-U bearers is modified in the SGW. The MME notifies the failure to the MeNB (E-RAB Modification Confirm). The MeNB can decide to keep the bearers unmodified or release them, e.g. dependent on radio conditions.

2) Complete failure scenarios, whereby the SGW cannot process the MBReq (for all the PDN connections affected by bearer transfers) or the MABREq
Examples:

a) SGW overload (MBResp with cause "GTP-C Entity Congestion" or "System no resources available" error)


None of the S1-U bearers is modified in the SGW. The MME notifies the failure to the MeNB (E-RAB Modification Confirm). The MeNB can decide to keep the bearers unmodified or release them, e.g. dependent on radio conditions.
3) Partial failure scenarios, whereby only a subset of the bearers can be switched in the SGW 

These scenarios are deemed to be rare. 

Examples: 

a) multiple PDN connections are affected by bearer transfers, and not all MBREq are received or processed by the SGW for one of the above reasons, e.g. SGW overload or S11 path failure.


None of the S1-U bearers is modified in the SGW for the unsuccessful MBREq. These bearers can be kept unmodified (as per 1) above).

b) Context mistmatch between the MME and the SGW

The SGW returns a MBResp with the cause "Context Not Found" if it cannot find the context of a bearer to be modified. E.g. the SGW could not send a Delete Bearer Request to the MME (transient S11 path failure), and no Error Indication has been returned yet to the eNB.

The bearer does not exist anymore in the SGW. The S1-U bearer needs to be released. 

Conclusion

Based on the failure scenario and failure cause, the MME can decide to tear down a particular bearer or to keep it unmodified (i.e. in the same state as before the initiation of the E-RAB modification procedure). The MME may tear down all the bearers to be modified, or keep all of them unmodified, or tear down certain bearers while keeping others.
Bearers can be kept unmodified in particular when the SGW does not receive or cannot process a MBREq: e.g. MME overload, SGW overload, transient S11 path failure. In these scenarios, it makes much sense for the MME to maintain the bearers and to let E-UTRAN decide whether to keep or delete the bearers, e.g. based on radio conditions. E-UTRAN triggers an E-RAB release procedure in the latter case. 
This behaviour slightly differs from existing MME requirements during an X2 handover, whereby the MME initiates a  dedicated bearer deletion procedure, or PDN connection deletion procedure, during a Path Switch Request procedure, if some bearers have not been switched successfully in the core network (see TS 23.401 subclause 5.5.1.1). But this is not considered as a problem. 

To enable the option to keep the bearers unmodified, the MME should be capable to indicate the same to the Master eNB in the E-RAB MODIFICATION CONFIRM response, as stated by SA2 (in C4-150145).
The details of the failure causes which allow the MME to keep the bearer unmodified do not need to be specified. 

 
