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1 Introduction

Based on discussions in RAN2#59 the operator community seems to be of the view that MBSFN is the preferred mode of MBMS delivery [1]. Taking this into account we look at under what conditions and how the network sets up an MBSFN or PTM service.

Also, a prioritization of mobility scenarios was presented in [2]. To summarize, the following scenarios have a higher priority:
· MBSFN (( PTM mobility when MBSFN is on a shared carrier and indoor cells help cover the indoor coverage gap of MBSFN using PTM transmission

· MBSFN (( PTM mobility when MBSFN is on a dedicated carrier and indoor cells help cover the indoor coverage gap of MBSFN using PTM transmission.

In this contribution we provide our view of how these would be done.

2 Discussion
2.1 MBMS Session Start
The distribution of users interested in a particular service is typically not known prior to the start of a service. A counting procedure is needed to determine the user distribution. The distribution information then enables the network to determine (among other things) (a) if one SFA can be structured to cover all the users or if multiple SFAs are needed, and (b) if there are pockets of users who need PTM transmission. So determining the user distribution seems to be a pre-requisite to establishing either type of MBMS transmission. The following steps could be followed to setup the MBMS service.
1. The MBMS service notification is sent over entire area where the network is able to provide the service. This would typically be considerably larger than the area in which the service eventually ends up being provided. Along with the service notification, counting related parameters are provided to the UE. Specifically a dedicated RACH preamble is assigned for use as a counting response.
2. UEs that are interested in the service send a counting response (RACH using dedicated preamble). Individual cells report the counts to the MCE. The MCE then determines how many SFAs are needed, which cells are in each SFA and which cells will have PTM service. If all users are in a relatively small area, a single SFA would be adequate. If the users are very widely distributed, it may be inefficient or impractical to have a large enough SFA. In this case it might be necessary to have a mix of SFAs and PTM transmissions to cover all users. The algorithm or heuristics used to determine the appropriate configuration is, of course, an implementation aspect.
3. The network indicates to the UE whether the service will be transmitted via MBSFN or PTM or not transmitted at all. The network should also provide the appropriate parameters to enable the UE to start reception of the service (eg., carrier on which the service is provided in case of dedicated carrier)
2.2 Mobility from MBSFN to PTM

Similar considerations need to be applied to mobility from MBSFN to PTM. As the UE moves out of the SFA, either the SFA needs to be enlarged or PTM service needs to be provided to the UE. The following steps attempt to capture this:
1. When the MBSFN RSRP drops below a defined threshold, UE sends a counting response (RACH using the dedicated RACH preamble). The same dedicated preamble used at service start can be used.
2. The MCE determines whether the SFA can be enlarged by adding cells appropriately. If the SFA cannot be enlarged, PTM transmission of the service needs to be started. This determination can take into account which cell the UE is located in (i.e., for example, if the UE is in an indoor cell, then the network could decide to provide PTM transmission of the service). If the SFA is enlarged, the UE should see improvement in the MBMS RSRP and nothing further needs to be done.

3. If the SFA cannot be enlarged, the network needs to indicate to the UE that the service will be provided in PTM mode. This can be done via signaling on the P-MCCH that the PTM transmission for the service is starting (UE is expected to monitor the P-MCCH), especially if the PTM transmission is on the same carrier frequency. If the PTM service is on a different carrier (eg., MBSFN was on a dedicated carrier) then an acknowledgement providing the PTM bearer information through unicast signaling may be necessary.
2.3 Mobility from PTM to MBSFN

Switching a UE from PTM to MBSFN can happen in the following circumstances:
1. The UE moves into an SFA and recognizes that the service is being transmitted via MBSFN (existence of an MBSFN transmission is somehow indicated to the UE, even if the MBSFN is on a different layer).
2. UE is at the edge of an SFA and the SFA is enlarged to provide service to the UE.
3. Several UEs in a collection of neighboring cells are receiving a service in PTM mode.
For the first case, given that the UE is monitoring the MCCHs, it determines that it has entered the SFA and begins to receive the service via MBSFN. 
For the second case, the network is aware of which cells provide a PTM transmission and which cells participate in the MBSFN for the service. The network enlarges the SFA to include at least the cell in which the UE is located. The UE determines that its serving cell participates in the SFA by reading the MCCH and proceeds to receive the service via MBSFN.
For the third case, the network is aware of which cells provide a PTM transmission for a service. If these cells are sufficiently close together, the network establishes an SFA that includes at least all the cells that were providing the service via PTM transmission. 
3 Conclusion
Based on the above discussion it is proposed that RAN2 agree on the following points:
· The service notification can be sent over a larger area than the eventual service area.
· A dedicated RACH preamble is used for purposes of counting prior to start of an MBMS session. The same dedicated RACH preamble is used by UEs to indicate a poor MBMS RSRP.
· When a service that is being transmitted via MBSFN is also commenced via PTM to provide coverage to a UE, the UE is provided an indication of this.
· When a service that is being transmitted via PTM is also commenced via MBSFN (aggregating several cells that were providing PTM service), the UE is provided an indication of this.
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