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1 Introduction
CT4 has agreed in [1] a new work item on eMBMS restoration procedures. The purpose is to define procedures to restore the MBMS service when failure/reset happens in the BM-SC, MBMS GW, MME or MCE or on any interface between those nodes. This work includes the MME & MCE restart scenario and the M3 path failure scenario which involve RAN3. 
RAN3 received at RAN3#81 an LS in [2] where CT4 informs that they have mostly finalized their work and ask RAN3 to start the corresponding work in their specifications:

To RAN3 group.

ACTION: 
CT4 kindly invites RAN3 to review the stage 2 procedures, provide feedback if necessary and start the corresponding stage 3 work on M3AP/RANAP.

At RAN3#81:

· the stage 2 CR on TS36.300 was agreed in R3-131607 (now revised into R3-132009 [3])

At last RAN3#81bis:

· the first stage 3 baseline CR on M3 interface was agreed in R3-131932 [4].
The agreed baseline CR corresponds to what could be agreed at RAN3#81bis, but some aspects were postponed to be added on top.

This paper intends to complement the baseline CR with one of these aspects, namely the ME initiated Reset.

2 Description 

Restoration after MCE/M3 path failure: Re-sending of MBMS Session Start messages (see TS 23.007 sections 15A.3 & 15A.4)
In the case of MCE failure and upon reception of a Reset message or M3 Setup Request message from the MCE, TS23.007 indicates that: ‘the MME should also subsequently re-establish the bearer services affected by the failure by initiating MBMS session start procedures”.
This aspect has been included in the baseline CR.

Restoration after MME/Sm failure: MCE Take-Over Mechanism (see TS 23.007 sections 20.2.3.1 & 15A.5)
In case of Sm path failure, TS23.007 has specified a new “take-over” mechanism whereby the MBMS GW can select another MME2 of the pool to be used instead of an MME1 to serve an MBMS session. This mechanism can be used for both a non-permanent or a permanent Sm path failure. If this happens, the MCE will suddenly receive an MBMS Session Start message including a Re-establishment flag for an ongoing MBMS session from the MME2 and will need to take over i.e. replace the session context. 
This aspect has been included in the baseline CR.

Reset received from the MME (see TS 23.007 section 14.1.1)
As part of the restoration procedures, TS23.007 newly specifies in the section 14.1.1 (restart of the MME): 
If the MCE receives an M3 Reset message from the MME (i.e. in case the restart event has resulted in loss of some or all M3 transactions reference information) with which it has at least one MBMS Bearer context, the MCE shall deactivate all the related MBMS Bearer contexts locally and towards E-UTRAN within which the MBMS bearer service is active, either immediately or after a pre-configured time period if the corresponding MBMS Bearer contexts are not re-established via any MME.

This aspect has not been yet included in the baseline CR. It corresponds to two possible MME failure scenarios:
· partial MME failure on M3AP:

if the failure of the MME only resulted in the loss of the M3AP contexts but the MBMS bearer contexts are still present, then the MME can generate new MBMS Session Start messages after the Reset procedure triggered by the MME has been completed over M3. In that case the MBMS Session Start messages (which do not include the Re-establishment IE) enable to re-create the logical M3 connections. 
It is therefore useful for the MCE to keep the MBMS Sessions up and running after receiving a Reset from the MME during a pre-configured timer period because if that MME supports this re-establishment of logical M3 connections, the MBMS sessions will be able to continue without having suffered from any interruption. But if after the timer the MCE notices that the MME has not re-established the logical M3 connections, then it should tear down the MBMS bearer sessions (e.g. Session Stop) in order to avoid content desync (there is no means to update the MBMS sessions) or hanging contexts (there is no mean to stop the MBMS sessions) as per TS23.007 section 14.1.1.
· MME Restart:

In case of MME restart, the MME sends the Reset message to the MCE but cannot keep the MBMS contexts. In that case the MME notifies the MBMS GW by increasing the restart counter. Upon this notification, the MBMS GW can send again MBMS Session Start messages to re-create the contexts in the MME if it supports the MBMS restoration procedures. In that case, the Session Start messages would include the Re-establishment flag and MME will propagate them down to the MCE (after completing the M3 Reset towards the MCE). 

MCE behavior is then the same as above.
We can see that these two scenarios of MME initiated Reset therefore directly impact MCE behaviour and should be captured in the stage 3 TS36.444. The two changes compared to current TS36.444 are:

· in current TS36.444 an MCE is only mandated to remove MBMS contexts but an MCE supporting the MBMS restoration procedure will additionally be mandated to tear down the MBMS services towards EUTRAN as well (to avoid desync or hanging contexts) once it detects that no re-establishment takes place from the MME;  
· an MCE supporting the MBMS restoration feature may wait a pre-configured timer before removing the MBMS context (and tearing down the MBMS services towards EUTRAN) in order to let the chance to a re-establishment by the MME (if the MME also supports the MBMS restoration procedure). 

We therefore propose to add these two changes in MCE behaviour related to the support of MBMS restoration feature on top of the baseline CR.

Proposal: add in stage 3 TS36.444 on top of the baseline CR the expected MCE behaviour in case of Reset received from the MME as presented in the CR in tdoc [5].

3 Conclusion and Proposals 

This paper has clarified the part of the MBMS restoration procedures which is still missing in the baseline CR. This part deals with the MCE behaviour in case of MME-initiated Reset.

It is proposed to agree the CR in [5] to add this case of MME-initiated Reset to the baseline CR.
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