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Discussion
Introduction

New SI: Single-Cell point-to-multipoint transmission is approved and the objectives of the SI are described in WID, RP-142205 [1], as follows:

	Investigations could be performed in the following areas:
· Method for UE to receive the DL multicast over PDSCH that is intended for a group of users (i.e. users that have common interest on a particular service/content). 

· Whether HARQ feedback and CSI report are still necessary for single-cell PTM transmission, and if so identify possible solutions.
· Service continuity aspects.


In this contribution, we discuss the WI scope in terms of service continuity of SCPTM transmission.
Service Continuity scenarios
Assuming that SCPTM is used for a MBMS service, the network will be able to select one of the following three transmission types for the same service:

· MBSFN transmission on MCH

· SCPTM transmission on DL-SCH

· Unicast transmission on DL-SCH

The network may be able to change a transmission type at a cell e.g. depending on the number of UEs receiving the service. And, the network may configure different transmission types at different cells. Hence, UEs would be able to receive the service in one of SCPTM transmission, MBSFN transmission and Unicast transmission, while staying at the same cell or moving across cells.
In this sense, we assume that there are three service continuity scenarios as shown below:
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Figure 1: Service Continuity Scenarios for SCPTM
Service continuity scenario A: between SCPTM cells
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Figure 2: Service continuity scenario A (Mobility from a SCPTM cell to another SCPTM cell)
Though the coverage of SCPTM transmission is a single cell, the scope of a certain multicast service, e.g. group call, is not always limited to a single cell. That is, some adjoining cells may provide the same multicast service individually via SCPTM transmission. Thus, service continuity issue could occur while UE is moving from one SCPTM cell to another SCPTM cell.
Nevertheless, if there are several adjoining SCPTM cells, the network could configure a MBSFN area grouping those SCPTM cells. Hence, the network can suppress frequent mobility between SCPTM cells by configuring a MBSFN area covering those cells. However, some networks may be unable to configure a MBSFN area because network synchronization required for MBSFN cannot be achieved.
Observation 1: RAN2 should discuss whether or not mobility between SCPTM cells for the same service should be investigated in the study.
Observation 2: The network can suppress frequent mobility between SCPTM cells by configuring a MBSFN area covering those cells. But, some networks may be unable to configure a MBSFN area due to lack of network synchronization.
Service continuity scenario B: between SCPTM and MBSFN
We assume that there are two types in the scenario B: 
· Intra-cell Transmission Type Switching between SCPTM and MBSFN

· Inter-cell Mobility between SCPTM and MBSFN
Scenario B1: Intra-cell Transmission Type Switching between SCPTM and MBSFN
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Figure 3: Service continuity scenario B1 (Intra-cell Transmission Type Switching between SCPTM and MBSFN)

The network may be able to switch transmission type between SCPTM and MBSFN. For instance, if several adjoining cells participate in transmission of the same service, the network could configure a MBSFN area to broadcast the service. But if only a few cells participate in transmission of the service, or if cells participating in transmission of the service are sparsely scattered and not adjoining, the network could configure one or more SCPTM cells. Accordingly, the network would be able to switch transmission type between SCPTM and MBSFN at a cell for a service. 
However, this scenario may not happen if network synchronization required for MBSFN is not supported by the network. RAN2 should further discuss whether or not this scenario needs to be supported.

Observation 3: RAN2 should discuss whether or not Transmission Type Switching between SCPTM and MBSFN should be investigated in the study.
Observation 4: If network synchronization required for MBSFN is not supported by the network, transmission type switching between SCPTM and MBSFN does not occur. Otherwise, transmission type switching between SCPTM and MBSFN could be considered.
Scenario B2: Inter-cell Mobility between SCPTM cell and MBSFN area
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Figure 4: Service continuity scenario B2 (Mobility between SCPTM cell and MBSFN area)

If the network can switch between SCPTM and MBSFN at a cell, there may be the case that UE moves from SCPTM cell and MBSFN cell or vice versa. For instance, the network may configure a MBSFN area covering adjoining cells while configuring SCPTM cells that are not adjacent to the MBSFN area for the same service. If it is the case, UE needs to support mobility between SCPTM transmission and MBSFN transmission. 
However, mobility between SCPTM cell and MBSFN area may not frequently happen because it would be only observed at the boundary of MBSFN area which is not so dynamically configured. Thus, RAN2 should discuss how seriously this scenario needs to be supported.

Observation 5: RAN2 should discuss whether or not mobility between SCPTM cell and MBSFN area for the same service should be investigated.
Observation 6: Mobility between SCPTM cell and MBSFN area may not frequently happen because it would be only observed at the boundary of MBSFN area. 
Service continuity scenario C: between SCPTM and unicast

We assume that there are two types in the scenario C: 
· Intra-cell Transmission Type Switching between SCPTM and Unicast

· Inter-cell Mobility between SCPTM and Unicast

Scenario C1: Intra-cell Transmission Type Switching between SCPTM and Unicast

[image: image5.emf]S

C

P

T

M

U

n

i

c

a

s

t


Figure 5: Service continuity scenario C1 (Intra-cell Transmission Type Switching between SCPTM and Unicast)

A cell may configure the SCPTM transmission e.g. when the number of UEs interested to receive a certain service becomes more than threshold. On the contrary, when the number of UEs becomes less than threshold, the cell may stop the SCPTM transmission for the service and configure unicast transmission for each UE. We think that this scenario should be investigated for efficient resource usage.
Observation 7: RAN2 should discuss whether or not Transmission Type Switching between SCPTM and Unicast should be investigated in the study.
Scenario C2: Inter-cell Mobility between SCPTM cell and Unicast
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Figure 6: Service continuity scenario C2 (Mobility between SCPTM cell and Unicast)

A cell may configure either SCPTM or Unicast for a service e.g. for efficient resource usage. If it is the case, UE interested to receive the service could move from SCPTM cell to non-SCPTM cell where the service is transmitted via unicast, or vice versa. We think that this scenario should be investigated in the study.
Observation 8: RAN2 should discuss whether or not mobility between SCPTM cell and Unicast for the same service should be investigated.
Conclusion
In conclusion, we propose that RAN2 investigate the following service continuity scenarios for SCPTM in the study:
· Inter-cell Mobility from a SCPTM cell to another SCPTM cell (Figure 2)

· Intra-cell Transmission Type Switching between SCPTM and MBSFN (Figure 3)

· Inter-cell Mobility between SCPTM cell and MBSFN area (Figure 4)
· Intra-cell Transmission Type Switching between SCPTM and Unicast (Figure 5)
· Mobility between SCPTM cell and Unicast (Figure 6)
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