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1 Introduction

According to the WID [1], it has already been decided that “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 view of this agreement, it should be considered whether the GC services of interest could be switched from SC-PTM to MBSFN and vice versa and how this would impact the continuity of service delivery as well as any potential impacts to the UE.  
2 The need for switching between SC-PTM and MBSFN
Based on the results of the Study Item phase as documented in section 6.2.5 of TR [2], under certain scenarios e.g., more than 44% of MBSFN cells has group users, it is better to use MBSFN than SC-PTM (assuming no feedback).  Therefore assuming spectral efficiency is one of the main criteria used by the MCE to determine the delivery mechanism for the broadcast service, the MCE would choose MBSFN over SC-PTM if the appropriate condition is satisfied.  Since the numbers of group users within an MBSFN area may change due to their interest and mobility, it is conceivable SC-PTM transmission would be preferable from the spectral efficiency perspective if the number of MBSFN cells with group users is reduced.  
Observation 1:
If the MCE were to choose the broadcast delivery mechanism based only on spectral efficiency, there would be a need to switch between SC-PTM and MBSFN. 
However, Observation 1 does not account for the possible interruptions to the existing group service due to switching between SC-PTM and MBSFN.  In some cases it may be desirable for the group service to continue with the existing broadcast mechanism rather than to switch to the other broadcast mechanism even though switching would result in higher spectral efficiency.  
Observation 2:
To avoid service interruption, it may be preferable for the MCE to continue using the existing broadcast mechanism even if a change to the other broadcast mechanism would lead to higher spectral efficiency. 
Even if the MCE chooses to continue using the existing broadcast service, there may be cases when multiple GC services must be considered.  The start and stop of these other GC services are not typically aligned.  Furthermore, the number of cells having group users for these other services may also differ.  Therefore, if the MCE decides to use SC-PTM for one service based on the number of cells needing the service, it may be more appropriate to select MBSFN for another service. It would be spectrally inefficient if the MCE would have to use SC-PTM for all the cells just because one of the cells in the MBSFN area is already providing SC-PTM transmission. Therefore, it may be possible that both SC-PTM and MBSFN are provided in the same cell for different services, if the cell is part of the MBSFN area. And if the UE is interested in both services it would need to monitor the broadcast control information for both SC-PTM and MBSFN. 
Observation 3:
From a spectral efficiency perspective, it is likely that a cell may need to provide both SC-PTM and MBSFN simultaneously for different services. 
Since one of the main objectives for providing SC-PTM is that it consumes fewer resources than MBSFN transmission, if a service needs to be provided in a limited geographical area [1], it should be considered if it is reasonable for both broadcast mechanism or if it is necessary to support the switching of services between SC-PTM and MBSFN to avoid the excessive consumption of radio resources.  As a result of the switching, all services may be provided in one broadcast mechanism.
Proposal 1:
RAN2 should decide if it is necessary to support switching of services between SC-PTM and MBSFN to avoid excessive consumption of radio resources. 
Assuming it is decided in Proposal 1 that switching of services between SC-PTM and MBSFN is needed, RAN2 should consider if the switching should be based on make-before-break or break-before-make. The procedures for the two mechanisms were described in [3]. Considering the need to limit service interruptions, the make-before-break approach should be adopted since it aligns with the requirement for make-before-break as described in between MBSFN and Unicast delivery [4]. However, since both MBSFN and SC-PTM are supposed to be delivered using the same MBMS bearer, it should also be further discussed if simultaneous delivery of both SC-PTM and MBSFN using the same MBMS bearer is feasible. 
Proposal 2:
RAN2 should consider if the same MBMS bearer can be used to support simultaneous delivery of MBSFN and SC-PTM transmissions in case make-before-break is supported. 

Assuming switching between MBSFN and SC-PTM is needed and the make-before-break operation is supported, RAN2 should consider if the existing procedure for make-before-break can be reused. Previously the make-before-break procedure in [4] for switching from MBMS to Unicast assumes the UE will notice autonomously when the MBMS coverage is weak and the UE will initiate the Unicast delivery of the service before it is completely out of the MBMS coverage.  However, for the switching between SC-PTM and MBSFN, the UE cannot detect when such a switching will occur based on coverage.  The decision for switching is completely under the network’s control and this could happen even when the UE is stationary.  Considering the lack of knowledge of the switching at the UE it should be considered if the UE should be informed of this switching ahead of time (refer to Fig.1). It shouldn’t be assumed that the UE would always monitor MBSFN related control information while it is already receiving the service of interest through SC-PTM and vice versa. 
Proposal 3:
The serving cell should inform the UE when switching between SC-PTM and MBSFN is about to take place in order to support the make-before-break operation. 
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3 Conclusion
The need to support the switching between SC-PTM and MBSFN is discussed.  In order to support make-before-break operation, it is suggested that the UE should be informed of the switching ahead of time. We have the following observations and proposals.
Observation 1:
If the MCE were to choose the broadcast delivery mechanism based only on spectral efficiency, there would be a need to switch between SC-PTM and MBSFN.
Observation 2:
To avoid service interruption, it may be preferable for the MCE to continue using the existing broadcast mechanism even if a change to the other broadcast mechanism would lead to higher spectral efficiency.
Proposal 1:
RAN2 should decide if it is necessary to support switching of services between SC-PTM and MBSFN to avoid excessive consumption of radio resources.
Proposal 2:
RAN2 should consider if the same MBMS bearer can be used to support simultaneous delivery of MBSFN and SC-PTM transmissions in case make-before-break is supported. 

Proposal 3:
The serving cell should inform the UE when switching between SC-PTM and MBSFN is about to take place in order to support the make-before-break operation.
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