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1. Introduction
This contribution is proposed to introduce the solution to service continuity during MBMS based V2X traffic.
2. Reason for Change
In the scenario 4 as described in ‘Key Issue – service continuity during MBMS based V2X traffic’ listed below: 
“The V2X UE moves out from an MBSFN area to a new cell that is not transmitting over MBMS. This service continuity use case is defined in 3GPP TS 23.468 [5].”

However, in 3GPP TS 23.468, the signalling exchanged for switching from MBMS Delivery to Unicast Delivery over GC1 referenc point is not defined. 

This contribution reuses the procedure in TS 23.280 as the solution for switching from MBMS Delivery to Unicast Delivery over V1 reference point which is an instance of GC1 reference point as V2X application server is acting as the GCS AS. The following changes are made:
(1)
replace the “MC service client” by “V2X application enabler client” 

(2)
replace the “MC service server” by “V2X application enabler server” 

Regarding the scenario scenario 2 and 3b, the descriptions in sbuclause 10.7.3.7 in TS 23.280 are reused with following changes:

(1)
replace the “MC service client” by “V2X application enabler client” 

(2)
replace the “MC service server” by “V2X application enabler server” 

(3)
replace the “floor control messages” by “V2X application level signalling”

(4)
replace the “media stream” by “V2X traffic”

(5)
modify the description about mission critical service to make it apply for V2X service.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v0.1.0
* * * First Change * * * *
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7.X
Solution #X –  Switching from MBMS delivery to unicast delivery
7.X.1
Solution description

This solution addresses scenario 3a and 4 as described in key issue 5 in subclause 5.5. 

Figure 7.X.1-1 shows the procedure for service continuity when a UE is about to move out of MBMS coverage by switching from MBMS bearer to unicast bearer. 

Pre-conditions:

-
It is assumed that the MBMS bearer has been activated by V2X application enabler server for downlink delivery.
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Figure 7.x.1-1: Switching from MBMS delivery to unicast delivery

1.
The V2X UE detects that it suffers from bad MBMS bearer condition for the corresponding MBMS service. The method to detect is implementation specific.

2.
The V2X application enabler client notifies the V2X application enabler server that it suffers from bad MBMS bearer condition for the corresponding MBMS service by sending the MBMS listening status report.

3.
The V2X application enabler server sends the downlink data by unicast delivery to the V2X application enabler client. 

NOTE:
The unicast bearer may be set up on demand after step 2 or before.

4.
During the switching, the V2X application enabler client simultaneously receives downlink data through both unicast bearer and MBMS bearer. If there is no downlink data to the V2X application enabler client, this step can be skipped.

5.
The V2X application enabler client ceases to receive the downlink data through MBMS bearer but continues receiving data through unicast bearer.
7.X.2
Solution evaluation
7.Y
Solution #Y –  Service continuity
7.Y.1
Solution description

This solution addresses scenario 2 and 3b as described in key issue 5 in subclause 5.5. 

7.Y.1.1
General

This subclause specify service continuity scenario when MBMS bearers are used. There are different solutions for different scenarios.

7.Y.1.2
Service continuity when moving from one MBSFN to another

The service continuity solution described in this subclause is suitable in the scenario when multiple MBMS bearers are used with the purpose to cover a larger area. In V2X communication several V2X traffic may be multiplexed in one MBMS bearer. Furthermore, one V2X traffic may be sent on more than one MBMS bearer if the receiving users are distributed over more than one MBMS service area. A V2X application enabler client that is interested in receiving a V2X traffic that is broadcasted in both MBMS bearers is a candidate for this service continuity procedure.

Figure 7.Y.1.2-1 illustrates a deployment scenario that provides service continuity between two MBSFN areas. Two different MBMS bearers are activated (TMGI 1 and TMGI 2), the activation of the bearers is done in the two MBSFN areas (MBSFN 1 and MBSFN 2). The MBSFN areas 1 and 2 are partially overlapping, meaning that some transmitting cells belong to both MBSFN area 1 and MBSFN area 2.
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Figure 7.Y.1.2-1: Two MBMS bearer using overlapping MBSFN areas

The procedural steps will work as follows:

1.
The UE is located in MBSFN 1 and can listen to TMGI 1. No additional MBMS bearers that the V2X application enabler client is interested in are active in the current cell.

2.
The UE moves into a new cell in which both TMGI 1 and TMGI 2 are active. This cell is part of both MBSFN area 1 and MBSFN area 2, and broadcast the same service on both TMGIs. After some seconds the UE detects the new MBMS bearer and detects that TMGI 2 broadcasts the same service.  The UE may now listen to both TMGI 1 and TMGI 2 and receive duplicated packets. The V2X application enabler client must also verify that it is the same content sent on both bearers. The duplicated packets may also be used to perform error corrections.

NOTE:
It is assumed that both MBMS bearers are announcement to the V2X application enabler client, and the MC service UE listen to SIB-13 and (SC-)MCCH to detect these MBMS bearers.

3.
The UE moves into a new cell in which only TMGI 2 is active.

This service continuity procedure mitigates the risk of packet loss that may occur if the UE would request to transfer the media stream to a unicast bearer when moving into the new area and then back to a multicast bearer when the UE can listen to TMGI 2. However, it is still required that the V2X application enabler client sends a location report (and MBMS listening report), which means that a unicast bearer is needed. The location report from the V2X application enabler client is required, since the V2X application enabler server must know that the UE has entered a new area and can only listen to MBMS bearer active in that area. If this is not done the V2X application enabler server might send a V2X traffic that the V2X application enabler client is required to listen to on the MBMS bearer 1, since the V2X application enabler server still assumes that the UE is located in the MBSFN area 1.

The solution can be improved as illustrated in figure 7.Y.1.2-2. In this case two different MBMS bearers are activated (TMGI 1 and TMGI 2), these MBMS bearers are used only for V2X traffic. A V2X application level signalling bearer is activated (TMGI 9), in both MBSFN areas. This bearer is used for V2X other application level signalling messages that are sent on the MBMS bearer TMGI 9. 

By using an application level signalling bearer (e.g. TMGI 9) the V2X application enabler clients can receive application level signalling messages for all calls going on in the areas of both TMGI 1 and TMGI 2. A V2X application enabler client that is located in the area of TMGI 2 and is interested in a MCPTT group call transmission only going on in TMGI 1, can with the information received in TMGI 9 initiate a unicast bearer and request to receive that specific call over a unicast instead. Without the information received over TMGI 9 the V2X application enabler client must immediately report that the V2X application enabler client has left the broadcast area that the V2X application enabler server assumes that the V2X application enabler client is located in. With the use of TMGI 9 there is no immediate need for the V2X application enabler client to inform the V2X application enabler server of a location change.
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Figure 7.Y.1.2-2: Two MBMS bearer using overlapping MBSFN areas with a separate MC application signalling bearer

The procedural steps in this scenario will be the same as described above in this subclause. However, in this scenario the V2X application enabler client is not required to initiate a unicast bearer to send location report (or MBMS listening report). The UE may move between the two MBMS bearers (TMGI 1 and TMGI 2) without the need to report an area change. A condition for this to work is that there is an application level signalling bearer (TMGI 9) activated in the full area (i.e. the area of both TMGI 1 and TMGI 2). The TMGI 9 will broadcast all V2X application level signalling for all communications ongoing in both areas. If the UE is in coverage of one of the two MBMS bearers that does not transmit the media of interest the UE can report to the server that it is not able to listen to the media over the MBMS bearer, which triggers the server to use a unicast bearer instead.

7.Y.1.3
Service continuity with a UE-to-Network relay

This procedure handles a scenario when UE is moving from a location when the UE is experiencing good reception of the MBMS bearer to a location outside the MBMS service coverage. The V2X application enabler client apply a service continuity procedure to ensure that the service can be maintained and that the packet loss can be minimized during transition to a UE-to-Network relay connection. The solution also provides the benefit that it offloads the cell when UEs that normally would trigger a transfer from MBMS bearers to unicast bearers when moving outside the MBMS coverage area.

Figure 10.7.3.7.3-1 below illustrates the concept of this procedure. In the figure UE A (with the V2X application enabler client) is first within the MBMS coverage (the far right most location). The MBMS coverage is represented by the dashed circle. The UE A is the moving outside the MBMS coverage and first enters a location in which the MBMS signal is not good enough, but in this location there is still coverage to use 
unicast bearers. Unicast bearers use link adaption and retransmission so the coverage area for unicast bearers is larger than the coverage of the MBMS bearers. The solid circle outer line represents the coverage of the unicast bearer.

A UE that is leaving the area of MBMS coverage may in this scenario trigger a ProSe discovery procedure to initiate the establishment a relay communication path to UE-R. A UE that is receiving media over an MBMS bearer (and is in idle mode) and for the moment does not need a unicast bearer is costly (from a resource efficiency point of view) to transfer to a unicast bearer due to the need for retransmissions and robust coding in the outer part of cell.

When the ProSe communication path is established the UE A may continue to receive the media over the relay UE-R.
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Figure 7.Y.1.3-1: UE A is moving from a position in MBMS coverage to outside the network coverage passing an area where only unicast is possible

The procedure defined in this subclause allows for MBMS bearer service continuity when UE is moving from a MBMS coverage area to outside the MBMS coverage area. The procedure applies when the UE is not finding a target cell with good RSRP/RSRQ (receiving strong reference signals from other cells), which could trigger normal cell reselection procedure. In such scenario other aspects should be evaluated to trigger to a relay communication path.

Pre-conditions:

· The V2X application enabler client UE is not using a unicast bearer when this procedure applies.
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Figure 7.Y.1.3-2: Service continuity over MBMS bearer using UE-to-network relay

1.
The V2X application enabler client estimate the MBMS bearer quality. The V2X application enabler clients also measure the reference signals from other cells to estimate the possibilities to transfer to unicast and perform a cell reselection procedure.

2.
If the MBMS bearer quality has reach a certain threshold the V2X application enabler client performs ProSe UE-to-network relay discovery over PC5 and establishes a secure point-to-point link with the relay (UE-R) over PC5. As part of this process the remote UE is mutually authenticated at PC5 layer with either the relay or with the network as specified in 3GPP TS 23.303 [zz].

3.
Normal service continuity procedure for a UE-to-network relay. This may be done according to annex B.

4.
The V2X application enabler client informs the UE-R about the reception of media over the MBMS bearer. This includes sending the TMGIs, MBMS SAIs and ProSe per packet priority to the UE-R. This procedure is specified in 3GPP TS 23.303 [zz].

5.
The UE-R will relay the MBMS media using one-to-many ProSe Direct Communication. The UE-R may also relay requests to transfer the media flow from multicast to unicast and vice versa.

7.Y.2
Solution evaluation
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