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Abstract of the contribution: This contribution proposes a solution to KI#9. 
1 Discussion
KI #9 focuses on public safety services that may be delivered via 5G MBS or via eMBMS. The key issue solves the following issue:
-	Allow an AF (Public Safety GCS AS) to provide the same Multicast/Broadcast service to UEs camping on E-UTRAN (eMBMS), and UEs over NR connected to 5GC (via 5G MBS solution).
-	Define procedures for UEs performing inter-CN type mobility between EPC and 5GC during a multicast session.
The contribution proposes a solution to solve the KI#9.
2 Proposal
It is proposed to have the following changes in TR 23.757.

/************************** 1st Changes *************************/
[bookmark: _Toc43317366][bookmark: _Toc43374838][bookmark: _Toc43375299]6.x	Solution #X: Service continuity between 5G MBS and eMBMS
[bookmark: _Toc43317367][bookmark: _Toc43374839][bookmark: _Toc43375300]6.x.1	Functional description
The solution addresses Key Issue 9 and proposes a solution to maintain service continuity when UE moves between NG-RAN that supports delivery of the service via 5G MBS and E-UTRAN that supports to transport the service via eMBMS. This solution is based on solution 3.
The relation between the TMGI and MBS group ID is aware by the UE through the application layer signalling.
From eMBMS delivery to 5G MBS delivery
It is assumed that the UE is configured with proper threshold for transport mode change from MBMS to unicast EPS bearer when UE is about to moves out from the MBMS coverage as defined in TS23.468 [5]. The mechanism defined in TS 23.468 [5] is used for switching from MBMS bearer delivery to individual MBS delivery. 
· Switching to the individual MBS delivery before the IRAT mobility
After receiving UE report that it has moved to the border of MBMS coverage, the AS sends a request to deliver the service via individual MBS delivery. Unicast EPS bearer is then established for delivering the service. In response to AS, the SMF indicates whether unicast UE IP address or multicast IP address should be used for AS to send the service to UE. If 5G MBS is supported at the network, the SMF indicate the AS to use multicast IP address for delivery. Thus the PGW-U+UPF receives the service packets from the MB-UPF, and maps it to corresponding EPS bearer for downlink delivery. 
After the switching to unicast EPS bearer delivery, it can be handover to 5GS as a PDU Session during EPS to 5GS handover procedure. Hence, the service continuity is supported when UE moves from eMBMS coverage to 5GS. 
· Switching to the individual MBS delivery after the IRAT mobility,
The UE report to AS that it is to be out of MBMS coverage. AS triggers the individual MBS delivery via the unicast PDU Session which is happened after the UE handover to 5GS. 
In both case the individual MBS delivery is established when the UE moves to the NG-RAN. If the UE and NG-RAN support 5G MBS, PGW-C+SMF request NG-RAN to transport the service to UE via MBS Session. 
Editor’s Note: It is FFS if the impact on PGW-C + SMF can be reduced. E.g. after EPS dedicated bearer is setup and HO to 5GS HO and application still run on dedicated QoS Flows. The UE can join MBS Session. If it is accepted by 5GC, when UE receives MBS data, then UE can request the AF to release the dedicated bearer.

From 5G MBS delivery to eMBMS delivery
When UE joins the MBS session for delivery of the service, the PGW-C+SMF maps the multicast flow into associated unicast PDU Session flow. Then for the associated unicast PDU Session flow, the PGW-C+SMF request AMF to allocate EBI for the related mapped EPS bearer(s). 
In 5GS to EPS handover procedure with N26, the service is delivered via the EPS bearer (unicast bearer) after handover.
After the handover procedure, if the service can be delivered via eMBMS, the UE will detect the availability of the MBMS coverage for the corresponding service based on MBMS Scheduling Information over MCH and the data from the MBMS bearer corresponding to the TMGI over MTCH. The UE reports it to AS, and the delivery mode can be switched from unicast EPS bearer to MBMS as defined in TS 23.468 [5].
[bookmark: _Toc43317368][bookmark: _Toc43374840][bookmark: _Toc43375301]6.x.2	System architecture


Figure 6.x.2-1 Architecture to support mobility between MBMS and 5G MBS (Transparent Service mode)
For Transparent Service mode, the destination IP address of the service packet sent out from AS is always the multicast IP address used for multicast delivery. This also includes the case in which the unicast EPS bearer is used for multicast flow delivery when the UE camps in the EPS.


Figure 6.x.2-2 Architecture to support mobility between MBMS and 5G MBS (Full Service mode)
For Full Service mode, the BM-SC is collocated with MBSF. AS interfaces with MBSF+BM-SC, and connects to MBMS-GW via SGimb/SGmb interface. For user plane, the MBUF is optional, if the MBUF is not required, the AS connects to MB-UPF via N6 directly.
The N5 reference point between AS and PCF is used for AS to request unicast delivery of the service data. Multicast information is provided to 5GC (e.g. PCF) by MBSF+BM-SC.
[bookmark: _Toc43317372][bookmark: _Toc43374844][bookmark: _Toc43375305]6.x.2	Procedures
6.x.2.1	General
The procedures in 6.x.2 supports both transparent service mode and full service mode. 
6.x.2.2	Delivery switching from 5G MBS to MBMS


Figure 6.x.2.2-1: Procedure to support delivery switching from 5G MBS to MBMS 
Before the service has started, the AS provides Multicast information of the service to core network as described in clause 6.3.2.2.2. The Multicast information includes Traffic Description information of the service, e.g. the multicast IP address used to deliver the service. 
1. UE establishes PDN connection. During PDN connection establishment procedure, the UE provides 5G MBS capability via PCO to PGW-C+SMF. UE sends service level signaling with AS via the PDN connection.
2. When UE moves to the edge of the MBMS coverage for the service, the UE sends a report to the AS as described in TS 23.468 [5].
3. The AS indicates the core network to deliver the service to UE via unicast bearer, the AS includes TMGI (or multicast group ID) of the service. 
4. The PCF indicates the PGW-C+SMF to deliver the service to UE via unicast bearer. The PCF provides the TMGI (or multicast group ID) of the service to PGW-C+SMF. 
If the UE support 5G MBS and the 5G MBS is supported at the network, the PGW-C+SMF determine that individual MBS traffic delivery method is used, i.e. the content is received from the MB-UPF not via the N6/SGi interface directly.
5. If the PGW-C+SMF does not have QoS flow information of the service, the PGW-C+SMF retrieves QoS flow information for the service from MB-SMF. If the PGW-C+SMF does not have MB-SMF info, it retrieves the MB-SMF info from the UDR based on the TMGI(or multicast group ID) of the service.
6. The PGW-C+SMF maps the service into EPS bearer(s) based on the QoS flow information, and initiates the dedicated bearer modification/activation procedure to modify or activate EPS bearer for the service. 
7. The PGW-C+SMF provides the mapping between the QFI and DL tunnel info of the EPS bearer(s) corresponding to the service to PGW-U+UPF, and the PGW-U+UPF maps packets received from the MB-UPF to the DL tunnel(s) of the EPS bearer(s) according to the mapping. If the tunnel from MB-UPF to PGW-U+UPF for the service has not been established yet, the PGW-C+SMF requests the PGW-U+UPF to allocate the DL tunnel for the service, and the PGW-U+UPF provides the DL tunnel info for the service to the PGW-C+SMF. 
8. The PGW-C+SMF invokes Nsmf_xxxx Request (DL Tunnel info for the service) to the MB-SMF.
9. The MB-SMF sends the DL Tunnel info for the service to the MB-UPF. The MB-UPF starts to forward the DL packets to PGW-U+UPF.
The service is now transferred to UE via EPS bearer.
10. The MB-SMF sends Nsmf_xxxx Response to PGW-C+SMF.
11. The PGW-C+SMF sends response to PCF. In the response, the PGW-C+SMF indicates that the individual MBS traffic delivery method is used.
12. The PCF sends response to AF. The individual MBS traffic delivery method is indicated in the response. 
After receiving the response, if the AF has not started to deliver the service using multicast address, the AF starts to send packets of the service using multicast address. 
13. The UE moves to 5G NG-RAN cell, the handover procedure from EPS to 5GS is triggered. After handover procedure, the service is delivered via unicast PDU Session.
14. If the UE and the gNB support 5G MBS, the PGW-C+SMF adds the UE into the MBS session as in steps 6 - 21 of figure 6.3.2-1.
15. PGW-C+SMF releases the unicast resource allocated for the service.

If the UE moves to 5GS earlier than it report out of MBMS coverage to AS, i.e. step 13 is earlier than step 2, the AS will indicate to 5GS to deliver the service via individual MBS delivery after the UE has handover to 5GS. This is similar as the step 3-12 with the difference that the EPS bearer is changed to the QoS flow. 
The PGW-C+SMF adds the UE into the MBS session as in steps 6 - 21 of figure 6.3.2-1 if the UE and the gNB support 5G MBS, otherwise, the PGW-C+SMF maps the service into PDU Session as in steps 22-34 of figure 6.3.2-1.
6.x.2.3	Delivery switching from MBMS to 5G MBS


Figure 6.x.2.3-1 Procedure to support delivery switching from MBMS to 5G MBS
1. The UE has established a PDU Session with the PGW-C+SMF. During PDU session establishment procedure, the UE provides 5G MBS capability to PGW-C+SMF. UE sends service level signaling with AS via the PDU Session.
2. UE joins the 5G MBS Session to receive the service as in clause 6.3.2. During the procedure, the PGW-C+SMF receives QoS flow information of the service. If the service supports service continuity when interworking with EPS, the PGW-C+SMF maps the service to EPS bearer(s) and request the related EBI. 
3. When UE hand over to EPS, the EPS bearer(s) context is sent to MME, and the EPS bearer(s) for the service is established in EPS as part of the intersystem handover procedure.
4. After UE has connected to the eNB, the PGW-C+SMF will receive Modify bearer request message, which provides the DL tunnel info of the SGW to the PGW-C+SMF. The PGW-C+SMF sends N4 modification request to the PGW-U+UPF and provides the mapping between the QFI and DL tunnel info of the EPS bearer(s) corresponding to the service to PGW-U+UPF, and the PGW-U+UPF maps packets received from the MB-UPF to the DL tunnel(s) of the EPS bearer(s) according to the mapping.
Based on the UE capability and the multicast group UE join, the PGW-C+SMF determine that the individual MBS delivery is needed. If the DL tunnel from MB-UPF to PGW-U+UPF for the service has not been established yet, the PGW-C+UPF requests the PGW-U+UPF to allocate DL tunnel info. The PGW-U+UPF provides the DL tunnel info for the service to the PGW-C+SMF.
5. The PGW-C+SMF sends Nsmf_xxxx Request (DL Tunnel info for the service) to the MB-SMF. 
6. The MB-SMF sends the DL tunnel info to the MB-UPF. The MB-UPF starts to send packets to the PGW-U+UPF, and the PGW-U+UPF starts to send the DL packets of the service to UE via corresponding EPS bearer(s).
7. The MB-SMF sends Nsmf_xxxx Response to PGW-C+SMF.
8. The UE detects detect the availability of the MBMS coverage for the corresponding service based on MBMS Scheduling Information over MCH and the data from the MBMS bearer corresponding to the TMGI over MTCH.
9. The UE reports that MBMS coverage is available for the service to AS, and the AS indicates the UE to receive the service via MBMS bearer.
10. The AS indicates the core network to release unicast resources for the service. 
11. The PCF indicates the PGW-C+SMF to release unicast bearer. The PGW-C+SMF may keep the QoS flow information of the service in case the UE moves out of the MBMS coverage for the service.
12. The PGW-C+SMF initiates bearer modification/release to delete the resource allocated for the service. The PGW-C+SMF indicates the PGW-U+UPF stop sending packets of the service via corresponding EPS bearer. 
The PGW-C+SMF may release the tunnel from MB-UPF and PGW-U+UPF if there is no other UE receives the service via EPS bearer via the PGW-U+UPF.
In future, if UE moves out of MBMS coverage for the service, the UE reports to AS, and AS will indicate the core network to deliver the service via unicast bearer as described in steps 3 – 12 of clause 6.x.2.1-1.
[bookmark: _Toc43297613][bookmark: _Toc43733310][bookmark: _Toc43733550]6.x.3	Impacts on services, entities and interfaces
SMF:
-	The SMF supports to transfer the service data to UE via unicast bearer or individual MBS delivery based on indication from AF.
-	The SMF supports to change the delivery of the service data from via shared MBS delivery to via unicast bearer during the handover from 5GS to EPS.
-	The SMF supports to indicate AF multicast IP address is used for deliver the service data via unicast bearer or individual MBS delivery.
-	The SMF supports to release resource for service delivery via unicast bearer based on AF indication.
PCF:
-	The PCF supports to indicate the SMF to transfer the service data via unicast bearer or individual MBS delivery based on request from AF, or indicate the SMF to release resources for service delivery via unicast bearer based on request from AF.
AF:
-	The AF supports to transfer the service data via multicast IP address or unicast UE IP address based on SMF indication.
-	The AF supports to indicate the 5GC to release resource for service delivery via unicast bearer.
/*********************** End of Changes **********************/
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