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1. Introduction
This pCR is proposed to propose a new solution to service interworking between 4G eMBMS and 5G MBS.
2. Reason for Change
When the MC service is provided over both the 4G eMBMS and 5G MBS, the service continuity during UE mobility should be considered.
There are several scenarios about 4G eMBMS and 5G MBS service continuity.
Scenario 1 – Both eMBMS bearer and the 5G multicast MBS session are used, the MC service data is transmitting at the eNB and gNB. 
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Fig 1.a

















Fig 1.b

If the UE is moving from eNB towards gNB in idle, the UE will detect that the TMGI cannot be listened any more, then it will trigger the MBMS listening report to the MC service server, then the MC service server may switch to the unicast bearer. And then the unicast bearer is switched to 5GC Individual MBS traffic delivery method during handover from EPS to 5GS based on the service announcement and receive the data over the multicast MBS session. 

When the UE is moving from gNB towards eNB, the client may receive the Individual MBS traffic delivery over EPS (AS => MB-UPF => PGW-U+UPF => SGW => eNB => UE) after switching from 5G Individual/Shared MBS traffic delivery, and also is able to receive the broadcast data if the TMGI is already available.
In this case, in order to achieve better service continuity, the MC service client should be provided the service announcement(s) for both eMBMS bearer and the 5G multicast MBS session in advance (e.g., when the eMBMS bearer and the 5G multicast MBS session are established).
Scenario 2 - Both eMBMS bearer and the 5G broadcast MBS session are used, the MC service data is transmitting at the eNB and gNB. 
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Fig 2.a
















Fig 2.b
When the UE is moving from eNB towards the gNB, the MBMS bearer may be first switched to unicast bearer which will be further switched to 5G unicast delivery after handover. At the same time, if the TMGI of the broadcast MBS session is already available at the UE, the UE can also directly receive the MC service data broadcast by gNB.

When the UE is moving from the gNB towards the eNB, based on sol#19, the broadcast MBS session is first swithed to unicast delivery which is further switched to unicast bearer after handover. At the same time, if the TMGI of the MBMS bearer is already available at the UE, the UE can also directly receive the MC service data broadcast by eNB.

In this case, in order to achieve better service continuity, the MC service client can be provided the service announcement(s) for both MBMS bearer and the 5G broadcast MBS session in advance (e.g., when the eMBMS bearer and the 5G broadcast MBS session are established).
Scenario 3 – eMBMS is not supported in the eNB and the MC service data is transmitted via the unicast bearer and the MC service data is transmitting over the 5G multicast MBS session at the 5GS side. 
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Fig 3.a














Fig 3.b

When the UE is moving from eNB towards gNB, the unicast bearer delivery over EPS (i.e., AS => PGW-U+UPF => gNB => UE) is switched to 5GC Individual MBS traffic delivery method during handover from EPS to 5GS, and then further switches to 5GC shared MBS traffic delivery method if the target gNB supports 5G MBS as indicated in TS 23.247.
When the UE is moving from gNB to the eNB, the 5GC shared MBS traffic delivery method (if gNB supports 5G MBS)/5GC individual MBS traffic delivery method is switched to Individual MBS traffic delivery over EPS (AS => MB-UPF => PGW-U+UPF => SGW => eNB => UE). There is not service continuity issues and no application layer work is needed.
So in order to achieve better service continuity, the MC service client can be provided the service announcement for the 5G multicast MBS session in advance.

Scenario 4 – eMBMS is not supported in the eNB and the MC service data is transmitted via the unicast bearer and the MC service data is transmitting over the 5G broadcast MBS session at the 5GS side.

[image: image7]

[image: image8]
Fig 4.a















Fig 4b
When the UE is moving from eNB towards gNB, if the TMGI for the broadcast is already available at the MC service client, then the UE can receive the MC service data directly from the gNB regardless whether the unicast delivery is switched or not. In this case, the client can be provided the service announcement for the 5G broadcast MBS session in advance to achieve better service continuity.
When the UE is moving from gNB to eNB, the UE may to first switch to PDU session and then handover to the eNB with the unicast bearer over EPS. In this case, the 5G system unicast delivery and broadcast MBS session delivery service continuity is handled at the MC service server as described in sol#19.

Scenario 5- eMBMS is used and the eNB is broadcasting the MC service data, while in the 5GS side, MBS is not supported. 
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Fig 5.a 















Fig 5.b
When the UE is moving from eNB towards gNB (Fig 5.a), the UE will detect that the TMGI cannot be listened any more, then it will trigger the MBMS listening report to the MC service server, then the MC service server may switch to the unicast bearer (i .e., AS => PGW-U+UPF => SGW => eNB => UE). During handover, the unicast bearer is switched to 5G unicast delivery i.e., AS => PGW-U+UPF => gNB => UE). In this case, there is no extra work at the application layer to maintain the service continuity.
When the UE is moving from gNB towards eNB, if the TMGI for the eMBMS bearer is already available at the UE, the UE can directly receive the MC service data from the eNB. In this case, the client can be provided the get the service announcement for the 5G broadcast MBS session in advance.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.783 v1.4.0.
* * * First Change * * * *

6.X
Solution X: Service continuity between 4G eMBMS and 5G MBS 
6.X.1
Description

This solution is to address the key issue #13 on Service continuity between 4G eMBMS and 5G MBS during UE mobility.
This solution addresses the service continuity during UE mobility when the MC service is provided over both the 4G eMBMS and 5G MBS.

There are several scenarios about 4G eMBMS and 5G MBS service continuity during UE mobility.

Scenario 1 – Both eMBMS bearer and the 5G multicast MBS session are used, the MC service data is transmitting at the eNB and gNB respectively. 
Editor’s note :
The detail solution may be depends on TS 23.247 progress and is FFS.
Scenario 2 - Both eMBMS bearer and the 5G broadcast MBS session are used, the MC service data is transmitting at the eNB and gNB respectively. 
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Figure 6.x.1-1: Moving from 4G broadcast to 5G broadcast
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Figure 6.x.1-2: Moving from 5G broadcast to 4G broadcast
When the UE is moving from eNB towards the gNB, the MBMS bearer may be first switched to unicast bearer which will be further switched to 5G unicast delivery after handover. At the same time, if the TMGI of the broadcast MBS session is already available at the UE, the UE can also directly receive the MC service data broadcast by gNB.

When the UE is moving from the gNB towards the eNB, as described in sol#19, the broadcast MBS session is first swithed to unicast delivery which is further switched to unicast bearer over EPS after handover. At the same time, if the TMGI of the MBMS bearer is already available at the UE, the UE can also directly receive the MC service data broadcast by eNB.

In this case, in order to achieve better service continuity, the MC service client can be provided the service announcement(s) for both MBMS bearer and the 5G broadcast MBS session in advance (e.g., when the eMBMS bearer and the 5G broadcast MBS session are established) and solution #19 is required to support the service continuity.
Scenario 3 – eMBMS is not supported in the eNB and the MC service data is transmitted via the unicast bearer and the MC service data is transmitting over the 5G multicast MBS session at the 5GS side. 

Editor’s note :
The detail solution may be depends on TS 23.247 progress and is FFS.
Scenario 4 – eMBMS is not supported in the eNB and the MC service data is transmitted via the unicast bearer and the MC service data is transmitting over the 5G broadcast MBS session at the 5GS side.
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Figure 6.x.1-3: Moving from 4G unicast to 5G broadcast
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Figure 6.x.1-4: Moving from 5G broadcast to 4G unicast
When the UE is moving from eNB towards gNB, if the TMGI for the broadcast is already available at the MC service client, then the UE can receive the MC service data directly from the gNB regardless whether the unicast delivery is switched or not. In this case, the client can be provided the service announcement for the 5G broadcast MBS session in advance to achieve better service continuity.
When the UE is moving from gNB to eNB, the UE may to first switch to PDU session and then handover to the eNB with the unicast bearer over EPS. In this case, the service continuity is handled at the MC service server as described in sol#19.

Scenario 5- eMBMS is used and the eNB is broadcasting the MC service data, while in the 5GS side, MBS is not supported. 
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Figure 6.x.1-5: Moving from 4G broadcast to 5G unicast
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Figure 6.x.1-6: Moving from 5G unicast to 4G broadcast
When the UE is moving from eNB towards gNB, the UE will detect that the TMGI cannot be listened any more, then it will trigger the MBMS listening report to the MC service server, then the MC service server may switch to the unicast bearer (i .e., AS => PGW-U+UPF => SGW => eNB => UE). During handover, the unicast bearer is switched to 5G unicast delivery i.e., AS => PGW-U+UPF => gNB => UE). In this case, there is no extra work at the application layer to maintain the service continuity.

When the UE is moving from gNB towards eNB, the UE may to first switch to PDU session and then handover to the eNB with the unicast bearer over EPS. In this case, the service continuity is handled at the MC service server as described in sol#19. If the TMGI for the eMBMS bearer is already available at the UE, the UE can directly receive the MC service data from the eNB. In this case, the client can be provided the get the service announcement for the 5G broadcast MBS session in advance.
In summary, when the MC service is deployed over both the 4G eMBMS and 5G MBS and the MC service UEs of a group support both eMBMS capability and the 5G MBS capaility, the MC service server shall privdes the both the service announcement(s) for the eMBMS bearer and the 5G MBS session in advance regardless of which system (i.e., EPS or 5GS) UE is accessing. Also the solution #19 about service continuity between unicast delivery and  broadcast MBS session is required to support the service continuity between the 4G eMBMS and 5G MBS.
6.X.2
Impacts on existing nodes and functionality

MC service server needs to be aware of the eMBMS and 5G MBS capabilities of MC service UEs of a group and provide the eMBMS bearer and the 5G MBS session associated with the group together to the MC service client in advance of which system (i.e., EPS or 5GS) UE is accessing.
6.X.3
Solution evaluation

This solution provide a mechnism to maintain the service continuity between the 4G eMBMS and 5G MBS during UE mobility.
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