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1 
Introduction
At last RAN#68 the work item for SCPTM was agreed in [1]. The scope of RAN3 work is as follows:
Specify necessary changes to the existing MBMS interfaces in order to support the SC-PTM operation. MCE is the node to make the decision on whether to use SC-PTM or MBSFN for the transfer of a particular MBMS service. In particular, specify: 
· CN provides necessary information (including the list of cell identities) to the MCE.

· MCE provides the necessary information received from the CN to the eNB (including the list of cell identities and QoS information), so that the eNB knows for which MBMS service(s) in which of its cell(s) it should provide the SC-PTM transmission.

This paper deals with the necessary signaling for the centralized architecture.
2 
Description
It has been decided at previous RAN3 meetings that the MCE was in charge of making the decision of MBMS vs SC-PTM and this was consequently clearly stated in the WID. MCE will make the decision based on received list of cells and QoS from the MME and possibly other information such as counting information.

The main changes foreseen by the TR 36.890 are:
· M3 interface: provide information (including the list of cell identities) to the MCE.
· M2 interface: provide information received from the CN (including the list of cell identities and QoS information for the service) to the eNB, so that the eNB uses SC ptm for the related MBMS service in the relevant cell(s), in case the MCE decides to use SC ptm.

M3AP signalling
The first line of the TR conclusion indicates that the MCE will receive the cell list from the MME which has been received from the GCS AS. However this deserves a first discussion. Can the MCE decide SC-PTM even if no cell list is received from the MME?
The connection between SC-PTM feature and receiving the cell list is strong given that the study item has shown that SC-PTM is beneficial mostly when less than 3 cells are involved and only few UEs. Moreover the WID seems to imply that the cell list is necessary for the feature SCPTM as written below:

· CN provides necessary information (including the list of cell identities) to the MCE.

On the other hand, it should be noted that the inclusion of cell list over M3AP (propagated from GCS AS) is related to another WI which is MBMS enhancement and managed by SA2.  

It may be so that MCE supports the SC-PTM feature while it does not receive the cell list over M3AP. In that case it receives a usual Service Area. In practice it is possible that the Service Area includes only a small SAI comprising a few cells, even if this is not very likely. In practice also, the eNB could have done counting to see that UEs are located in only a few cells of the SAI. Finally, there might be other use cases whereby an operator would configure that for a specific TMGI only SC-PTM is being used.
For all these reasons, it seems reasonable to not completely tie the feature “SC-PTM” to MCE receiving the list of cells over M3AP.
Similarly, the delivery over a specific MBSFN Area should not be coupled with MCE receiving the cell list over M3AP.

Proposal 1: MCE can decide to use the “SC-PTM feature” even when no cell list is included over M3AP. When the list is included, it shall however take this list into account. 
M2AP signalling: Decision of MBSFN mode
The second line of the TR conclusion indicates that the MCE needs to propagate this list over M2 interface. This however will depend whether the MCE decides MBSFN or SC-PTM: 

If the MCE decides MBSFN when it receives the cell list from the MME it actually needs to perform the following actions:

· (1) determine the minimum subset of mbsfn areas involved.

·  (2) build the list of “destination eNBs” involved by those mbsfn areas
· (3)  either build  a list of cells per eNB or include the mbsfn area id.

For (1) assuming that the MCE has in memory the list of cells for each mbsfn area, the operation (1) consists in the following actions for the MCE:

· Take each cell ID received from the MME,
· Parse all mbsfn area lists to find the mbsfn area matching that cell ID
· Repeat the operation for each cell ID received.
For (2) the MCE could instead simply re-use the existing mechanism i.e. take the list of SAIs included in the Session Start  message to derive a large list of corresponding eNBs and forward the Session Start to this large list. However this would result in many eNBs involved uselessly. We therefore think that (2) is useful.
Proposal 2: when deciding to use MBSFN mode, the MCE shall determine the minimum subset of mbsfn areas involved by the received cell list and the corresponding eNBs.
For (3) the MCE could filter out for each destination eNB the relevant list of cells. However we note that every eNB is already aware from the M2 Setup Response message of the list of cells comprised in every supported mbsfn area. It is thus more signalling efficient that the MCE only signals the mbsfn area(s) identities involved by the broadcast.

Proposal 3: the MCE shall send to each involved eNB the Session Start Request newly including the relevant mbsfn area ID(s).
The overall handling of MCE deciding to use mbsfn mode can be illustrated as follows:

Mbsfn area 1 = cells 11, 13, 14 of eNB1

Mbsfn area 2= cells 21, 22 of eNB2 and cells 31, 32 of eNB3
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M2AP signalling: Decision of SC-PTM mode
If the MCE decides to use SC-PTM when it receives the cell list from the MME it actually needs to perform the following actions:

·  (1) build the list of “destination eNBs” involved by those cells
· (2) build a list of cells per eNB or include the full list of cells as received from the MME

The operation (1) is straightforward because the eNB ID is contained in the cell ID.
For (2) building a list of cells per eNB is more optimized but this can be left up to MCE implementation. This means the eNB will have to consider only relevant cells in the new list of cells included in Session Start.

Proposal 4: when deciding SC-PTM, the MCE shall determine the list of involved eNBs and propagate the Session Start Request with the received QoS and a list of cells which indicates the broadcast area for the eNB.
The overall handling of MCE deciding to use SC-PTM can be illustrated as follows:

Mbsfn area 1 = cells 11, 13, 14 of eNB1

Mbsfn area 2= cells 21, 22 of eNB2 and cells 31, 32 of eNB3
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Implementation of the M2AP signalling
As we have shown above, the MCE actions and the M2AP signalling are different depending on its decision to use the SC-PTM mode or the MBSFN mode.
The eNB also needs to know whether to apply SC-PTM or MBSFN. However the eNB can infer from the received signalling because this sgnalling is different.
In conclusion, a choice structure seems adequate:

· If MCE decides to use MBSFN, the choice includes the mbsfn area id(s) relevant for broadcast,
· If MCE decides to use SC-PTM, the choice includes the QoS followed by a list of relevant cells for broadcast. 

Proposal 5: use a choice structure for the signalling whereby the eNB can implicitly infer the MCE decision.
This is illustrated in the stage 3 CR.
3 
Conclusion and Proposal 

This paper has investigated the MCE actions and the new M2AP signalling induced by the new work item on SC-PTM.

This can be summarized with the following proposals:

Proposal 1: MCE can decide to use the “SC-PTM feature” even when no cell list is included over M3AP. When the list is included over M3AP, it shall however take this list into account. 

Proposal 2: when deciding to use MBSFN mode, the MCE shall determine the minimum subset of mbsfn areas involved by the received cell list and the corresponding eNBs.

Proposal 3: the MCE shall then send to each involved eNB the Session Start Request newly including the relevant mbsfn area ID(s).

Proposal 4: when deciding to use SC-PTM mode, the MCE shall determine the list of involved eNBs and propagate the Session Start Request with the received QoS and a list of cells which indicates the broadcast area for the eNB.

Proposal 5: use a choice structure for the signalling whereby the eNB can implicitly infer the MCE decision.

Corresponding CRs have been provided in R3-151585 (M3AP) and R3-151584 (M2AP).
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