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Abstract of the contribution: 
This contribution provides initial text for section 5.3 of TS 23.468, “Service Continuity”.
Discussion

The changes provide initial text for section 5.3 and its subsections.
Proposal
It is proposed the following TS 23.468 changes are approved.

	First  CHANGE


5.3
Service Continuity

5.3.1
General


Editor's Note: Need a CR to TS 23.246 to describe how this “service continuity procedure” being defined here in this new TS is linked.
Service continuity between unicast and broadcast is important for group communications, in particular for “mission critical” communications that sometimes deal with life/death situations. The following sections describe switching in both directions between unicast and broadcast delivery of a group communication IP flow.
	NEXT CHANGE


5.3.2
Switching from Unicast to Multicast Delivery


When the UE has registered with the application, group communication information is provided to the UE by the application. Whether this is at the request of the UE or as a default configuration of groups to which the UE is automatically affiliated is an application level detail. Part of the group communication information provided to the UE may be a set of TMGIs for the various group media that the UE needs to receive.

When the UE does not detect availability of a group communication TMGI in which it is interested, it will use a unicast bearer to receive the group communication IP flow related to that TMGI. While using that unicast bearer the UE may detect the availability of the TMGI. When this occurs, the UE should begin to receive the group communication IP flow via the eMBMS broadcast. For some small period of time, it is possible that the UE will receive the group communication via both unicast and broadcast. When the UE is successfully receiving the group communication IP flow via broadcast, it shall signal that fact to the application via the GC1 interface. The application then deactivates transmission of the group communication IP flow via the unicast bearer. Figure 5.3.2-1 describes this switch from unicast to broadcast delivery.
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Figure 5.3.2-1: Switching from Unicast to Broadcast Delivery
1.
The UE at some point has already registered with the application and has been affiliated with a given group. The application, as part of that affiliation process provides the UE with the TMGI needed to receive the group communication IP flow for that group. Because the TMGI was not detected in the serving cell by the UE, the application and UE have used standard EPS procedures to establish a unicast bearer to provide the group communication IP flow to the UE.

2.
The group communication IP flow is being transmitted both via unicast and broadcast. The UE is receiving it only via unicast.

3.
At some point, the UE detects the availability of the TMGI for the group communication IP flow in its serving cell and begins to receive the IP flow also via broadcast.

4.
For some period of time, the UE may receive the group communication IP flow via both unicast and broadcast.

5.
When the UE is successfully receiving the group communication IP flow via broadcast, it uses signalling on the GC1 interface to notify the application. The application discontinues sending the group communication IP flow via unicast to the UE. If there are no other IP flows being sent to the UE over the unicast bearer, that unicast bearer may be removed.

6.
The UE continues to receive the group communication IP flow via broadcast.
	NEXT CHANGE


5.3.3
Switching from Multicast to Unicast Delivery


When the UE has registered with the application, group communication information is provided to the UE by the application. Whether this is at the request of the UE or as a default configuration of groups to which the UE is automatically affiliated is an application level detail. Part of the group communication information provided to the UE may be a set of TMGIs for the various group media that the UE needs to receive.

When the UE is receiving a group communication IP flow via broadcast, the UE may detect the absence of the associated TMGI. This may occur, for example, due to mobility to a serving cell that is not transmitting the availability of that TMGI on the MCCH. When this occurs, the UE may be able to continue to receive the group communication IP flow if it is being transmitted on that serving cell, even though the cell may not be advertising availability of the TMGI on its MCCH. The UE may also have been given the list of cell-IDs for the TMGI broadcast area, including an indication of the subset of those cells that are boundary cells for the TMGI broadcast area. The UE may note it has moved into one of the boundary cells and may soon move out of the TMGI broadcast area.
The UE notifies the application of the need to receive the group communication IP flow via unicast bearer. A unicast IP bearer is established, and the UE begins to again receive the content of the group communication IP flow. Depending on various factors, the UE may begin to receive the group communication IP flow via unicast bearer prior to losing that IP flow via broadcast. Those factors may include, for example, RF conditions (fading, etc.), the speed of the UE, and techniques employed by the application to minimize disruption in the UE. One such technique is to begin transmission of the group communication IP flow on an existing bearer, while a bearer with the proper characteristics is created (e.g., transmission of PTT voice over a QCI5 bearer while a QCI1 bearer is established).
Figure 5.3.3-1 describes this switch from broadcast to unicast delivery. It includes an example of the technique described above.

[image: image2.emf]BM-SC

Application 

3. The UE detects the 

absence of the TMGI 

from the MCCH of its 

serving cell.

1. The UE has registered with the application and has been provided with 

the TMGI for a group communication IP flow. A broadcast bearer has been 

established to deliver that group communication IP flow to the UE.

UE

4. The UE notifies the application that it needs to receive the group 

communication IP flow via unicast. The application begins to establish an 

appropriate unicast bearer. The application also decides to temporarily deliver 

the group communication IP flow via another existing unicast bearer for the UE.

2. Broadcast delivery

of the group

communication IP flow.

2. Broadcast

delivery of the

group communication

IP flow.

5a. Broadcast delivery

of the group

communication IP flow.

5a. Broadcast

delivery of the

group communication

IP flow.

5b. Temporary unicast delivery of the group

communication IP flow via an existing unicast bearer.

7. Unicast delivery of the group communication IP flow

via the appropriate unicast bearer.

6. The application and UE complete standard EPS procedures to establish an 

appropriate unicast bearer. 


Figure 5.3.3-1: Switching from Multicast to Unicast Delivery
1.
The UE at some point has already registered with the application and has been affiliated with a given group. The application, as part of that affiliation process provides the UE with the TMGI needed to receive the group communication IP flow for that group. The application may also provide the UE with the list of cell-IDs where the TMGI is broadcast and an indication of which of those cells are boundary cells for the TMGI broadcast area.
2.
The UE is receiving the group communication IP flow via broadcast.

3.
At some point, the UE detects the absence of the TMGI for the group communication IP flow from the MCCH of its serving cell. It may also be the case that the UE detects that it has moved into a boundary cell for the TMGI broadcast area and may soon move out of the TMGI broadcast area.
4.
The UE notifies the application by signalling over the GC1 interface that it needs to receive the group communication IP flow via unicast. The application determines that a unicast bearer does not currently exist that is appropriate to carry the group communication IP flow and begins to establish such a unicast bearer. 

In this example, the application also decides to temporarily deliver the group communication IP flow content via an existing unicast bearer, e.g., a default bearer or an existing signalling bearer.

5.
The UE continues to successfully receive the group communication IP flow via broadcast, and begins to receive the same group communication IP flow via the existing unicast bearer.

6.
The application and UE complete the standard EPS procedures defined in TS 23.401 [2] to establish a unicast bearer appropriate for the group communication IP flow.

7.
The UE begins to receive the group communication IP flow via the newly established unicast bearer.
	NEXT CHANGE


5.3.4
UE Location to assist Service Continuity

Service continuity, especially in the case of mobility from broadcast service to unicast service, can be enhanced if the application has knowledge of the location of the UE. This knowledge may also assist the application in decisions to use unicast or broadcast bearers through knowledge of UE concentrations in various cells.

In addition to network based location mechanisms, the UE is expected to be able to provide two types of location information: cell identifier and GPS location. The cell identifier can be obtained quickly as the UE moves within the network coverage. The GPS (or similar system) location make take some time to calculate, but can also be provided.

The UE can make its location known to the application when it changes cells, at various intervals determined by the application needs, and on demand of the application. Figure 5.3.4-1 provides an example of the UE providing location information to the application over the GC1 interface based on mobility and time criteria.


[image: image3.emf]Cell-1

Application

4. The application 

notes that the UE is in 

Cell-1. 

1. The UE has registered with the Application. 

UE

3. The UE informs the application via the GC1 interface

of its current cell, Cell-1.

Cell-2

2. The UE determines that it is 

in the area of Cell-1. 

5. The UE determines that it is in the area of Cell-2. 

6. The UE informs the application via the GC1 interface

of its current cell, Cell-2.

7. The application 

notes that the UE is in 

Cell-2. 

8. A timer expires in the UE 

application client. The UE 

determines that it must 

notify the application of its 

current cell.

9. The UE informs the application via the GC1 interface

of its current cell, Cell-2.

10. The application 

notes that the UE is 

still in Cell-2. 


Figure 5.3.4-1: UE Location to assist Service Continuity
1.
The UE has previously registered with the application, e.g., a PTT server. 

2.
At some point, the UE determines that it is in the area of Cell-1.

3.
The UE, according to application criteria, informs the application via the GC1 interface of its current location, Cell-1. Depending on application criteria, the UE may also include its GPS location.

4.
The application notes the location of the UE in Cell-1 and any other information the UE may send per application criteria. The application may use this information to make decisions about the use of an eMBMS bearer to deliver content to this and other UEs based on the collection of location information from all UEs with an interest in the same content.

5.
The UE moves under the coverage of Cell-2.

6.
The UE, according to application criteria, informs the application via the GC1 interface of its current location, Cell-2. Depending on application criteria, the UE may also include its GPS location.

7.
The application notes the location of the UE in Cell-2 and any other information the UE may send per application criteria. The application may use this information to make decisions about the use of an eMBMS bearer to deliver content to this and other UEs based on the collection of location information from all UEs with an interest in the same content.

8.
A timer internal to the application client on the UE expires. The application client determines that it must notify the application of its current location. Note that use of such a timer-based notification would also cause the UE to remember internally that it has notified the application server of its current serving cell. Note further that the UE would restart such a timer upon reporting a new cell-ID to the application server.
9.
The UE, according to application criteria, informs the application via the GC1 interface of its current location, Cell-2. Depending on application criteria, the UE may also include its GPS location.

10.
The application notes the continued location of the UE in Cell-2 and any other information the UE may send per application criteria. The application may use this information to make decisions about the use of an eMBMS bearer to deliver content to this and other UEs based on the collection of location information from all UEs.

	END of CHANGES
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