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[bookmark: _GoBack]This contribution proposes procedures to the TS for the inter System Mobility between eMBMS and 5MBS.
5GS--> EPS mobility
It has agreed that if the same MBS service is not provided via eMBMS, the 5MBS service is delivered to the UE via individual delivery mode when the UE moves to the EPS network. One issue is, after UE handover to the EPS, if the UE further moves to an area, in which the eMBMS is provided via EPS, how would the resource allocated for individual delivery of the service be removed.
There are 2 possible ways to remove resources for individual delivery of the service:
Alternative 1: The AS indicate the 5GC to remove the resources for individual delivery of the service. 
According to TS 23.468, when UE moves to area in which the service is available via eMBMS, the UE will send a EMBMS available report to the AS. After receiving the report from the UE, the AS can indicate the 5GC to remove the resource for individual delivery. 
In this alternative, the interface between AF and PCF and the interface between PCF and SMF need to be enhanced,  since the AF has not provided service information to allocate the resource for individual delivery mode establishment. For example, for interface between AF and PCF, the AppSessionContextReqData or AppSessionContextUpdateData may need to add a new IE for delivery of the indication. For interface between PCF and SMF, the SmPolicyDecision need to be enhanced to add a new IE for delivery of the indication. Similar to TSN, the indication can be encapsulated into a container, and is transparently sent to SMF via PCF (and possibly NEF).
The disadvantage for this alternative is that it depends on the deployment of PCF and enhancement to AF/PCF is needed. 
Alternative 2: The UE indicate the 5GC to remove the resources for individual delivery of the service
When the UE moves to the area in which the MBS service is available via eMBMS, the UE may send an indication to SMF+PGW-C, e.g. the UE send a leave indication and MBS session ID via PCO to SMF+PGW-C. The UE knows that it is receiving the service via 5G MBS session, since it has successfully joined the 5G MBS session before. So it is reasonable for the UE to send the MBS session leave indication to the SMF+PGW-C. 
This option does not depend on the PCF. It need enhance the NAS PCO to send an indication from UE to SMF+PGW-C.
Comparing the 2 options, it seems the Alternative 2 has less impacts to the system. It does not require the deployment of PCF. In addition, after UE moved to EPS, even if the UE does not enter the eMBMS service area, it may also want to leave the MBS service. So it should be possible for UE to leave the MBS session when the UE camps at the EPS network. Hence, Alternative 2 is recommended.
C1: it is suggested to use the UE leave proposal to leave the MBS session in case of the eMBMS service is available. 

EPS--> 5GS mobility
When the UE camps at the EPS network, it can receive the MBS service data via the eMBMS or unicast delivery. It is also possible to transmit the MBS data to the UE via the 5MBS individual delivery. To minimize the impact to the UE it is suggested that the eMBMS or unicast delivery is used when the UE camps at the EPS network. 
Thus when the UE enter the 5GS network, UE can join the MBS session and release the related unicast QoS flow(s) if it exist. 
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**************************** 2nd Change ***************************
5.2	Architecture for interworking with EPS
5.2.x	MBS-eMBMS interworking system architecture at transport layer
Interworking between MBS and eMBMS at transport layer functionality applies the cases where the same Multicast/Broadcast service is not provided via eMBMS and 5MBS. Figure 5.2.x-1 depicts the system architecture for interworking between E-UTRAN/EPC eMBMS and 5G MBS at transport layer. 


Figure 5.2.x-1: MBS-eMBMS interworking system architecture at transport layer
The MB-SMF/MB-UPF connects to AF via NEF and/or MBSF/MBSTF as depicted in clause 5.1. When MBSF/MBSTF are present, the BM-SC may be collocated with MBSF/MBSTF.

**************************** 3rd Change ***************************
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If the UE has joined a MBS session in 5GC, 5GC Individual MBS traffic delivery method may still be used when it moves to EPS. In this case, it shall be possible for UE to leave the MBS session when it camps in EPS. 


Figure 7.2.2.3-1 MBS Session leave via EPS 
The UE leaves the MBS session by triggering UE requested bearer resource modification procedure as defined in clause 5.4.5 of TS 23.401 [x] with the following enhancement:
1.	When the UE camps at the EPS network and want to leave MBS Session, the UE initiates UE requested bearer resource modification with the following change:
In step 1 of UE requested bearer resource modification procedure in clause 5.4.5 of TS 23.401 [x], the UE includes a leave indication and MBS Session ID (i.e. TMGI) in the PCO to indicate that it wants to stop receiving the indicated MBS service via the EPS bearer.
2.  After the SMF+PGW-C receives the leave indication, it performs steps 3 to 5 as defined in MBS Session leave procedure in clause 7.2.2.2.
3. The SMF+PGW-C releases the bearer resources associated with the indicated MBS Session as in steps 4 to 6 of clause 5.4.5 in TS 23.401[x].
The SMF+PGW-C removes the UE from the MBS Session context and removes the MBS Session ID from the associated UE context.

**************************** 4th Change ***************************
7.4	MBS procedures for inter System Mobility
7.4.x	Mobility between 5GS and EPS when the same Service is not provided via 5MBS and eMBMS 
7.4.x.1 General 
During mobility procedure between the 5GS and EPS, if the same MBS service is not provided via eMBMS in EPS, the interworking can be supported at transport layer or service layer. This clause describe the interworking at the transport layer. 
7.4.x.2 Mobility from 5GS to EPS using N26


Figure 7.4.x.2-1 Mobility from 5GS to EPS using N26
1. UE joins the 5G MBS Session to receive the multicast service as described in clause 7.2.1. The SMF+ PGW-C maps the QoS Flow(s) in MBS session to Unicast QoS Flow(s)/EPS bearer(s) based on multicast QoS Flow information received from MB-SMF. 
If no EBI is associated with the related mapped unicast QoS Flow(s), the SMF+PGW-C invokes the EBI allocation procedure to get the allocated EBI(s) for the mapped unicast QoS Flow(s) from AMF as specified in clause 4.11.1.4.1 of TS 23.502 [6]. 
2.	During 5GS to EPS mobility procedure, the EPS bearer(s) context for the multicast service is sent to MME. 
For connected mode mobility, the EPS bearer(s) for the multicast service is established in EPS as part of the intersystem handover procedure as described in clause 4.11.1.2.1 of TS 23.502 [6] with the following enhancement:
In step 15: The SMF+PGW-C provides the mapping between the multicast QFI of the MBS session and DL tunnel info of the EPS bearer(s) to UPF+PGW-U. The UPF+PGW-U maps packets received from the MB-UPF to the DL tunnel(s) of the EPS bearer(s) according to the mapping information. If the N19mb tunnel between UPF+PGW-U and MB-UPF for the multicast service has not established yet, the SMF+PGW-C requests the UPF+PGW-U to allocate DL tunnel information of the N19mb tunnel.
For Idle mode mobility, the EPS bearer(s) for the service is established in EPS as part of the intersystem idle mode mobility procedure as described in clause 4.11.1.3.2 of TS 23.502 [6] with the following enhancement:
In step 11: Same enhancement as described for step 15 of clause 4.11.1.2.1 of TS 23.502 [6].
If the N19mb tunnel between UPF+PGW-U and MB-UPF for the multicast service has not established yet, step 3 to step 5 are executed.
3.	The SMF+PGW-C+ sends Nmbsmf_MBSession_Update Request (DL Tunnel info for the MBS Service) to the MB-SMF.
4.	The MB-SMF sends the DL tunnel info for the MBS Service to the MB-UPF. The MB-UPF starts to send DL packets to the UPF+PGW-U, and the UPF+PGW-U starts to send the DL packets of the MBS Service to UE via corresponding EPS bearer(s).
5.	The MB-SMF sends Nmbsmf_ MBSession_Update Response to SMF+PGW-C.
6. 	For connected mode handover procedure, steps 16 to 21 of 5GS to EPS handover using N26 interface procedure in clause 4.11.1.2.1 of TS 23.502 [6] are performed. 
For idle mode mobility procedure, steps 12 to 19 of 5GS to EPS Idle mode mobility using N26 interface procedure in clause 4.11.1.3.2 of TS 23.502 [6] are performed.
7.	If the MBS Service via eMBMS becomes available, the UE may report that eMBMS coverage of the MBS Service is available for the service to Application Server, and the UE receives the content by MBMS Delivery as specified in TS 23.468 [10].
8.	If the UE wants to leave the MBS session, the UE initiates MBS leave procedure via EPS as defined in clause 7.2.2.3.

7.4.x.3 Mobility from EPS to 5GS using N26


Figure 7.4.x.3-1 Mobility from EPS to 5GS using N26
It is possible that the UE receives the multicast service data via the eMBMS when it camps at the EPS network. When the UE leaves the eMBMS coverage, the unicast delivery is used if it still camp at the EPS network as specified in TS 23.468 [10] or the UE joins the MBS session as described in step 2 if the UE moves into the 5GS coverage.  
1.	If the UE receives multicast service data over unicast bearer and mobility from EPS to 5GS is triggered, the inter system handover or Idle mode mobility procedure from EPS to 5GS as described in TS 23.502 [6] is triggered. The unicast EPS bearer is mapped to QoS Flow of the PDU Session. 
2.	When the UE is in 5GS coverage, the UE joins the MBS Session as described in clause 7.2.1.
3.	If the MBS service is mapped to QoS Flow of the PDU Session, after the UE joins the 5G MBS Session, it sends a report to the Application Server that it moved to MBS service area as described in TS 23.468 [10].
4.	The Application Server stops sending the MBS Service data via unicast delivery to the UE. If the Application Server has sent MBS service info for unicast delivery to PCF before, the Application Server requests the 5GC to stop transfer those service flow(s). Upon reception of the request from the Application Server, the 5GC releases the QoS Flow(s) for the MBS Service as described in TS 23.502 [6].  
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