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Introduction

As part of its objectives, the Work Item on eMBMS Restoration procedures should study and possibly define restoration procedures for SGi-mb path failure scenarios.
SGi-mb is the (user plane) reference point between the BM-SC and the MBMS GW for MBMS data delivery. It is defined in 3GPP TS 29.061. A BM-SC can send user plane data to an MBMS GW either by IP unicast or by IP multicast.
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NOTE:
PDCP is not used when the MBMS service is broadcasted in the E-UTRAN, see 3GPP TS 36.331.
Discussion

The loss of the user plane connectivity between the BM-SC and MBMS GW may be due e.g. to temporary network failures and can cause quite severe end-user service impacts by possibly affecting a large population of subscribers over a large geographical area. It is thus expected that such errors be detected and alarms be reported at minimum by the MBMS GW towards the O&M system.

No path management procedures have been standardized in 3GPP  to allow the detection of user plane path failures over the SGi-mb interface, and it is not intended to specify any such procedure. An MBMS GW may detect an SGi-mb path failure e.g. by monitoring the receipt of downlink user plane data from the BM-SC (synchronization sequences are transmitted continuously e.g. in case of MBSFN transmissions, even if there is no MBMS user data to be sent – see SYNC protocol in 3GPP TS 23.346 and 25.446). 
Transient SGi-mb path failures should not require further specific MBMS actions. The MBMS service is interrupted transiently and then resumes normally. Trying to redirect the MBMS session via an alternative MBMS GW upon a transient SGi-mb path failure is deemed to be unhelpful due to the latency this operation implies for all the network (the RAN in particular) to adapt to the user plane switching (e.g. need to leave the previous IP multicast group and join the new one).
The situation is quite different though for SGi-mb path failures that would not be transient, i.e. that would last for a few minutes or more. It could be desired in such scenarios to attempt to restore the affected MBMS bearer services to limit the end-users service impacts or/and to release the radio resources reserved uselessly for MBMS services that can anyway no longer be broadcast. Two options can be considered here: 

a) manual intervention of the operator upon being notified of the problem (alarm); the operator can then decide to stop and restart the MBMS session, possibly via an alternative MBMS GW. 
b) automatic restoration procedure: i.e. the MBMS MW could possibly offer an option to tear down an MBMS session affected by a non-transient SGi-mb path failure (with an operator provisionable timer) in order to free corresponding radio resources and possibly attempt to re-establish the session at the BM-SC. I.e. upon detecting a non-transient SGi-mb path failure, the MBMS GW could send MBMS Session Stop message(s) to the MMEs/SGSNs serving the affected MBMS sessions and send a Session Termination Request message(s) to the BM-SC (as specified in TS 29.061 subclause 20.3.4) with a specific terminating cause signalling a user plane failure. Upon receipt of that request, the BM-SC could attempt to re-establish the MBMS session(s) via the same or an alternative MBMS GW. 

Conclusion

MBMS GW implementations can generate an alarm when detecting an SGi-mb path failure, but this is out of scope of 3GPP.  Depending on the operators interest and expectations, an optional (automatic) MBMS restoration procedure could be specified allowing to tear down resources used by an MBMS session for which no user plane is received for a provisionable time and to attempt to re-establish it at the BM-SC. 
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