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1   Introduction 
It is possible that MCE may dynamically switch between MBSFN transmission and SC-PTM transmission for a specific MBMS session. This contribution analyzes the issues and proposes a way forward.

2   Detailed Analysis 
In last meeting, RAN3 agreed the MCE decides whether to use SC-PTM to carry the MBMS bearer in the air interface, based on the information received from the CN, eNB capabilities, and/or O&M configuration. After the MBMS session is started with SC-PTM transmission, it is possible that MCE may switch to MBSFN transmissions later. This may happen, for example, when CN initiates a MBMS Session Update procedure that includes all or most of the cells of a MBSFN area. In this case, it makes sense to switch to MBSFN transmission. Similarly, a MBMS session may be initially started to use MBSFN transmission. Later on, the MCE may decide to switch to SC-PTM transmission.  

The applicability of RAN counting in the decision making should be evaluated together with the information received from the CN, eNB capabilities, and/or O&M configuration. The assumption regarding the applicability of RAN counting is that the MCE may be provided with a distribution of UEs interested in the service at the cell level. The MCE then uses this information in the decision process but the counting information should always be used in conjunction with the information received from the CN for example the list of cells. Thus the question is whether the MCE may request eNB(s) to start the MBMS session in fewer cells than included in the request received from the CN. If the MCE is allowed to do so, should the upstream nodes and a content provider, e.g. GC AS, be notified about the list of cells where the MBMS session is started? For example, RAN counting and the received list of cells could be different if the content provider wishes to pre-establish MBMS bearer.
Proposal 1: RAN3 should discuss whether the MCE may request eNB(s) to start the MBMS session using SC-PTM bearer in fewer cells than included in the request received from the CN.
In order to perform the switch, the eNB needs to be informed. So the key issue is how to inform eNB for the switch. There are three possible Solutions:
· Solution 1: MCE first stops the previous transmission (e.g. SC-PTM), then it starts the new transmission (e.g. MBSFN).

· Solution 2: MCE stops the previous transmission (e.g. SC-PTM) after it started the new transmission (e.g. MBSFN).

· Solution 3: MCE uses MBMS Session Update procedure to inform the eNB to switch the transmission mode.
In the following analysis, we assume the switch is due the fact that CN add/remove the cells of a MBSFN area. 
2.1   Analysis for Solution 1
The eNB knows SC-PTM transmission is used when the received MBMS SESSION START REQUEST message includes the eNB’s cell(s) and QoS. 

Figure 1shows a possible call flow for the switch from SC-PTM to MBSFN. In this example, the CN initiates a MBMS Session Update procedure to add more cells. 
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Figure 1 – call flow for SC-PTM to MBSFN switch with Solution 1
The MCE first stop the MBMS session (Step 3), then follow normal MBMS Session Start procedure for MBSFN (Step 5-8). The eNB stops the SC-PTM transmission in Step 4, and starts MBSFN transmission in Step 8. The UE will not be able to receive the MBMS data during this period. This period is at least one MCCH Modification Period, which is at least 5.12 seconds. This can cause very bad experience. It is not acceptable for public safety users.
Figure 2 shows the possible call flow for the switch from MBSFN to SC-PTM. In this example, the CN initiates a MBMS Session Update procedure to remove some cells. The eNB stops the MBSFN transmission in Step 4, and starts SC-PTM transmission in Step 7. Dependent on RAN2 design on SC-PTM, this interruption may be short.
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Figure 2 – call flow for MBSFN to SC-PTM switch with Solution 1
2.2   Analysis for Solution 2

In this solution, MCE first starts the new transmission, then it stops the previous transmission. Figure 3 shows a possible call flow for the switch from SC-PTM to MBSFN. 
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Figure 3 – call flow for SC-PTM to MBSFN switch with Solution 2
In Step 3, when the PMCH Configuration IE in the received the MBMS SCHEDULING INFORMATION MESSAGE contains a TMGI of an existing MBMS session that is using SC-PTM transmission, the eNB knows the MCE switch the transmission to MBSFN. In Step 9, after the eNB started the MBSFN transmission, the eNB stops the SC-PTM transmission. New procedure text is needed for MBMS Scheduling Information procedure. 
Figure 4 shows a possible call flow for the switch from MBSFN to SC-PTM. In Step 3, the MCE initiates a MBMS Session Start procedure. The MCE shall use a new M2AP ID in the MBMS SESSION START REQUEST message, just like starting a new MBMS session. There will be two set of M2AP IDs for the same MBMS session. After the SC-PTM is started, MCE initiates MBMS Scheduling Information procedure to remove the MBMS session from MCCH, and initiates Session Stop procedure to remove the previous M2AP ID. In Step 6, when the eNB executes the session stop procedure, the eNB shall only remove the old M2AP ID, but keep the MBMS Session context and remains in the IP multicast group. This needs to modify the Stage-3 procedure text for MBMS Session Stop procedure.
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Figure 4 – call flow for MBSFN to SC-PTM switch with Solution 2
2.3   Analysis for Solution 3
Solution 3 is similar to Solution 2 that the previous transmission is stopped after the new transmission starts. The difference is the procedure for informing the eNB about the switch. In this solution, the MBMS SESSION UPDATE REQUEST MESSAGE is enhanced to include a new flag indicating the switch. Figure 3 shows the possible call flow for the switch from SC-PTM to MBSFN. 
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Figure 5 – call flow for SC-PTM to MBSFN switch with Solution 3
In Step 3, MCE sends a MBMS SESSION UPDATE REQUEST message including a new flag to indicate the switch. The eNB should keep the SC-PTM transmission until the MBSFN transmission starts. In Step 7, the eNB stops the SC-PTM transmission after the MBSFN transmission starts. With this solution, there is no service interruption. 
Similar call flow for MBSFN to SC-PTM switch is depicted in Figure 6. 
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Figure 6 – call flow for MBSFN to SC-PTM switch with Solution 3
In a summary, 
· Solution 1 does not require any changes to the specification concerning the MBSFN part of the solution, but it causes long service interruption during the switch from SC-PTM to MBSFN. 
· Solution 2 requires an update to the procedure text in Stage-3. Solution 2 uses different mechanisms for SC-PTM to MBSFN switch, and MBSFN to SC-PTM switch.
· Solution 3 requires an ASN.1 change to the standard. Solution 3 uses same mechanism for SC-PTM to MBSFN switch, and MBSFN to SC-PTM switch. So Solution 3 is clean.
· Both Solution 2 and Solution 3 can avoid the service interruption. Solution 3 is cleaner that Solution 2.
Proposal 2: Update the TR to include the switch between SC-PTM and MBSFN
3   Conclusion and Proposals

This contribution analyzed the dynamic switch between SC-PTM and MBSFN. Our proposals are:
Proposal 1: RAN3 should discuss whether the MCE may request eNB(s) to start the MBMS session using SC-PTM bearer in fewer cells than included in the request received from the CN.
Proposal 2: Update the TR to include the switch between SC-PTM and MBSFN
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