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1   Introduction
With the introduction of SC PTM, the MCE may newly receive the “cell list” from the MME at MBMS Session Start.

The MCE will then decide between MBSFN or SCPTM transmission (operation).

In case of MBSFN decision, the MCE does not manage the broadcast as before: it newly needs to determine what is the minimum set of mbsfn areas that can cover all the cells in the received list.

As a consequence, it may decide to not broadcast in all the mbsfn areas of the MBMS Service Area IE received in the M3AP MBMS Session Start Request message as before.

This has been captured in the current stage 2 by the following change in 36300:

In MBSFN operation, the MCE sends the MBMS Session Start Request message to the relevant eNBs.
Similar handling applies for the case of MBMS Session Update.

However the case Session Start Failure is currently left FFS in the baseline CR:

This paper handles the open point of handling of MBMS Session Start Failure when a “cell list” has been received from the MME. 
2 Discussion
The current baseline CR has left FFS the discussion of Session Start Failure (section 8.2.3 of TS36.444):
If the MCE determines that the E-UTRAN is not able to accommodate the requested configuration for any MBSFN area of the requested service area (e.g. the necessary MBMS resources for the MBMS Session could not be established in any MBSFN area of the requested service area) for MBSFN transmission, or in any cell for SC-PTM [FFS], the MME shall be informed by the MBMS SESSION START FAILURE message including a suitable cause value.

We think that similar modifications shall be performed for this failure case. However the introduction of the cell list in M3AP has created a new paradigm and we should now differentiate between two types of failure scenarios: “failure due to lack of resources” and “failure due to no involvement in the broadcast area”. We note that the text of existing TS 36.444 in section 8.2.3 (quote above) is a bit confusing on this because so far the second type of scenario could not happen. 
Failure due to lack of resources?
So far in M3AP, the MCE signals failure only when all cells involved in the broadcast cannot start the broadcast at all. To be backwards compatible, similar handling shall be kept when a “cell list” is received as follows:

MBSFN case:

If the MCE decides mbsfn, the condition for the MCE to return failure is that it cannot allocate resources in the minimum set of mbsfn areas that it has identified as the relevant broadcast area when receiving the list of cells. Indeed the MCE does not need to look at resources in other mbsfn areas which belong to the MBMS Service Area but which are not involved in the relevant broadcast area.

The criteria to send back MBMS Session Start Failure message has therefore changed with the introduction of a “cell list” over M3AP.

Proposal 1: When the MCE receives a “cell list” in the MBMS Session Start Request over M3AP and decides to use mbsfn, the condition for the MCE to fail the MBMS Session Start should be determined by the resources available in the minimum set of mbsfn areas involved in the broadcast and no longer by the resources available in the whole MBMS Service Area IE indicated in the incoming M3AP MBMS Session Start Request.

SCPTM case:

Similarly, if the MCE decides SC-PTM only the available resources in the received list of cells should be taken into account and not the resources in whole MBMS Service Area IE received in the incoming M3AP MBMS Session Start Request. 

Proposal 2: When the MCE receives a “cell list” over M3AP and decides to use SC-PTM the condition for the MCE to fail the MBMS Session Start should be determined by the resources available in the cells comprised in the “cell list” and not the whole MBMS Service Area.

Corresponding changes are therefore needed for the baseline 36.444 CR and can be seen in annex B.
Failure due to no involvement of MCE in the broadcast area?
With the introduction of “cell list” over M3AP a new scenario arises which is:

MME receives the MBMS Session Start message with (cell list + SAI list) and forwards it to all MCEs involved by the SAI list, let say MCE1, MCE2 and MCE3. 

Assume only MCE1 and MCE2 are concerned by the cell list what should MCE3 return: Session Start Response or Session Start Failure? Let investigate these two options:

Option 1/ MCE3 returns Session Start Failure: this could be seen compatible with the current ambiguous text above of section 8.2.3  If the MCE determines that the E-UTRAN is not able to accommodate the requested configuration for any MBSFN area
But we think it would have many drawbacks:

· Would degrade the KPI,

· Would make MME aware of an MCE level granularity whether broadcast has started which is lower than the current SAI level granularity,

· Risk that MME tries again a Session Start because thinking the failure was due to temporary lack of resources,

· Issue with following Session Update messages received by the MME including a new list of cells.  Should MME then generate a Session Start towards MCE3 without knowing if it is newly involved?

Actually the only advantage of option 1 which is to have MME kept synchronized whether an MCE is involved or not in an ongoing broadcast is useless because after a Session Update, MME would anyway lose this synchronization:
Indeed, in our example, if an MBMS Session Update message later comes with a new “cell list” involving only MCE1, how would MCE2 react?

· If MCE2 replies with Session Update Failure this makes no sense for the MME,
· If MCE2 replies with Session Update Success then MME is no longer aware that no broadcast is now ongoing in MCE2 unless MCE2 further generates a Reset message for that TMGI !

Option2/ MCE3 returns a Session Start Response even if not involved in the broadcast: For the MME it makes things simpler because whenever there is an MBMS Session Update, MME will just need to forward the Session Update to all MCE1, MCE2, MCE3 without need to discriminate.

Proposal 3: the “cell list” and the involvement of MCEs in the broadcast shall remain transparent to the MME which continues to only care about SAIs. Consequently, an MCE involved by the MBMS Service Area IE but not involved by the broadcast shall reply with a success message “MBMS Session Start Response “ or “MBMS Session Update Response”. 
This needs to be captured in TS36.444 to avoid any future IOT problems as proposed in annex A.

3 Conclusion 
This contribution has analysed the use cases of MBMS Session Start Failure with the new paradigm of “cell list over M3AP” in two scenarios.

For the scenario of lack of resources in the MCE, it has shown that the new SC-PTM feature and the introduction of the “cell list” over M3AP interface lead to some necessary changes. It makes the following proposals:

Proposal 1: When the MCE receives a “cell list” over M3AP and decides to use mbsfn, the condition for the MCE to fail the MBMS Session Start should be determined by the resources available in the minimum set of mbsfn areas involved in the broadcast and no longer by the resources available in the whole MBMS Service Area indicated in the incoming M3AP MBMS Session Start Request message. See annex B.
Proposal 2: When the MCE receives a “cell list” over M3AP and decides to use SC-PTM the condition for the MCE to fail the MBMS Session Start should be determined by the resources available in the cells comprised in the “cell list” and not the whole MBMS Service Area. See annex B.
For the scenario of MCE involved by the MBMS Service Area IE but not involved in the broadcast, it has shown that MCE shall instead reply with a successful outcome:

Proposal 3: the “cell list” and the involvement of MCEs in the broadcast shall remain transparent to the MME which continues to only care about SAIs. Consequently, an MCE involved by the MBMS Service Area IE but not involved by the broadcast shall reply with a success message “MBMS Session Start Response “ or “MBMS Session Update Response”. See annex A.
The overall needed changes are presented in annex A and B.

4 Annex A
8.2.2
Successful Operation
1.1.1. Editor note: further check is needed if any text in this Successful Operation section does not apply to SC-PTM.
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Figure 8.2.2-1: MBMS Session Start procedure. Successful operation.

The MME initiates the procedure by sending an MBMS SESSION START REQUEST message to the MCE.

The MCE shall use the information in the MBMS E-RAB QoS parameters IE to determine whether the requested configuration can be accommodated within E-UTRAN.

If the Time of MBMS Data Transfer IE is included in the MBMS SESSION START REQUEST message, the MCE shall, if supported, take it into account for the synchronization of the corresponding MCCH Update instead of the Minimum Time to MBMS Data Transfer IE. The MCE shall ensure the eNB applies the MCCH update from the last modification period before the time indicated by the Time of MBMS Data Transfer IE.

If the MCE receives the MBMS SESSION START REQUEST message including the Re-establishment IE for a service which is already ongoing, it shall, if supported, accept this message and replace the MBMS context for that service (see TS 23.007 [14]).

If the MCE receives the MBMS SESSION START REQUEST message including the Alternative TNL Information IE, it may send the content of that IE to the eNB.
If the MCE receives the MBMS SESSION START REQUEST message including the MBMS Cell List IE, the MCE may use it as defined in TS 36.300 [3].  
The MCE shall report to the MME, in the MBMS SESSION START RESPONSE message the result of the requested MBMS E-RAB. When the MCE has received the MBMS Cell List IE and is not involved in the broadcast it shall reply with MBMS SESSION START RESPONSE.
The MCE shall establish or modify the resources according to the values of the Allocation and Retention Priority IE (priority level and pre-emption indicators) and the resource situation as follows:
-
The MCE shall consider the priority level of the requested session, when deciding on the resource allocation.

-
The priority levels and the pre-emption indicators may (individually or in combination) be used to determine whether the session has to be started unconditionally and immediately. If the requested session is marked as “may trigger pre-emption” and the resource situation requires so, the MCE may trigger the pre-emption procedure which may then cause the forced release of a lower priority session which is marked as “pre-emptable”. Whilst the process and the extent of the pre-emption procedure is operator-dependent, the pre-emption indicators shall be treated as follows:

1.
If the Pre-emption Capability IE is set to “may trigger pre-emption”, then this allocation request is allowed to trigger a pre-emption procedure.

2.
If the Pre-emption Capability IE is set to “shall not trigger pre-emption”, then this allocation request is not allowed to trigger a pre-emption procedure.

3.
If the Pre-emption Vulnerability IE is set to “pre-emptable”, then this session shall be included in the pre-emption process.

4.
If the Pre-emption Vulnerability IE is set to “not pre-emptable”, then this session shall not be included in the pre-emption process.

5.
If the Priority Level IE is set to “no priority”, the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values “shall not trigger pre-emption” and “not pre-emptable” shall prevail.

-
The E-UTRAN pre-emption process shall keep the following rule: E-UTRAN shall only pre-empt sessions with lower priority, in ascending order of priority.

5 Annex B
8.2.3
Unsuccessful Operation
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Figure 8.2.3-1: MBMS Session Start procedure. Unsuccessful operation.

If the MCE determines that the  necessary MBMS resources for the MBMS Session could not be established in any MBSFN area of the involved broadcast ) when using MBSFN transmission, or in any cell involved in the broadcast wwhen using SC-PTM , the MME shall be informed by the MBMS SESSION START FAILURE message including a suitable cause value.
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