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1. Introduction
1.1 Mechanism defined in SA2
In the latest version of 3GPP TS 23.347 [19] after 147E, Service continuity for intersystem mobility between LTE/EPS eMBMS and 5G MBS at CN layer is mentioned as another solution for transport only mode as the following:

- The co-located entity of combination of BMSC and MBSF is defined in Figure 5.2-1for MBS-eMBMS interworking system architecture at service layer if interworking with LTE MBMS at 5GC is required.
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Figure 5.2-1: MBS-eMBMS interworking system architecture at service layer

In the above architecture , when working at Transport only mode, it is assumed the joint BMSC+MBSF functionality provides transport service to AF via MB-2C/MB2-U for eMBMS transmission, and via Nmb5/Nmb8 for 5G MBS transmission. 
When working at transport only mode for 5G MBS, MBSF implement exact the same functionalities and provide the same capabilities to AF as NEF for N33, as defined in clause 7.1 and 7.3.
1.2  MBS-eMBMS interworking for MCX services service continuity
Based on 1.2, it can be easily understand that MCX services server as the role of MBS AF for transport only mode, should implement the same procure when interacting with MBSF via Nmb5 as it interacting with NEF via N33.  

2. Reason for Change
Add the related clarification for the solution to cover the case using 5GC based MBS-eMBMS interworking for transport only mode.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.783 v 1.7.0.
* * * First Change * * * *

6.8
Solution 8: 5G MBS impacts on MC Service functional models
6.8.0
General

5G Multicast Broadcast transport mode (MBS) aims to support multiple services (e.g., MC service, V2X service, media streaming service). 
With this regard the main MBS enhancements in 5G NR are:

-
Group scheduling mechanism to allow UEs to receive MBS service including simultaneous operation with unicast reception;

-
To deliver the MBS data traffic from MB-UPF to NG-RAN, namely, 5GC Shared Delivery (SD) method applicable to multicast as well as broadcast and 5GC Individual Delivery (ID). The use of Shared Delivery depends on MBS NG-RAN capabilities which will select the appropriate delivery method.

-
Reliability enhancements by dynamic change of multicast/broadcast service;
-
Supporting mobility to adapt to available delivery method (shared delivery/individual delivery) and lossless handover to minimize the loss of information;

-
Reception of broadcast data irrespective of UE's Radio Resource Control (RRC) states;
-
Reception of multicast data in UE's Radio Resource Control (RRC) state Connected (further enhancements in Rel-18);
-
MBS over legacy network node, for example, Release 15/16 network;

The main use of 5G MBS for MC services remains limited to the transport only mode, which was already considered when using EPS. At this point, the differences and influence on the MC service functional model for the use of 5G MBS are therefore examined and highlighted accordingly.
6.8.1
Description
This solution is to address the key issue #13 on necessary changes when using 5G MBS for MC services.

With 5G MBS three levels determine the corresponding delivery mechanism Application Function (AF), 5GC and NG-RAN, with 5GC and NR-RAN acting independently of the AF. The AF may select between the modes broadcast multicast and unicast, while 5GC determines the use of Shared or Individual Delivery and NR-RAN determines if PTP or PTM is used for Shared Delivery. Functional elements, such as mobility or localized areas, can only be found in 5GS with the corresponding functional extensions.
The subclause deals with the necessary adjustments for the MC service functional models. This present solution illustrates the simplified the MC service functional models using 5G MBS and specifies the necessary 5G MBS functional blocks for MC services. 

NOTE: The solution architecture requires continuous alignment with the corresponding aspects in 3GPP TS 23.247.
The figure 6.8.1-1 and 6.8.1-2 illustrates an MC service functional model for 5G MBS.
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Figure 6.8.1-1 MC service functional model application plane using 5G MBS reference point representation
MC service media content and corresponding control messages can be exchanged using MBS session and their corresponding MBS QoS flow(s), which are communication pipes with one end in the 5G Core and the other end in the MC service UE. The media content uses N6mb reference point towards corresponding media functions in the 5G Core. For the corresponding signalling either N33 reference point are applicable for untrusted operation of MC services, or N30 and N29mb reference points are applicable in trusted operation of MC services. In the latter case, use of N30 and N29mb reference point, some 5G Core NEF functionality is to be provided by the MC service servers in accordance with 3GPP TS 23.247 [19]. Nmb13 allows direct interaction between AF (MC service server) and MB-SMF for the purpose to instruct MBS session operation towards 5GC.   
When MBSF/MBSTF is deployed in 5GS for supporting MBS-eMBMS interworking at 5GC for transport only mode, Nmb5 are used for trusted operation of MC services, or N33 are used for non-trusted operation of MC services. When working at transport only mode, the MC services server support the same functions for interacting with MBSF via Nmb5 as interacting with NEF via N33.
The uplink is always allocated as unicast transport resource, while the downlink can be allocated as unicast transport resource for individual delivery, as MBS transport resource for shared delivery or a combination of both if multiple cells are involved.
The TMGI is still the core element to identify uniquely the MBS session. Elements that are closely connected to the transport within the 5GS are only managed there and are no longer used at the application level.

A 5G multicast/broadcast MBS session is uniquely identified via the MBS session ID (i.e. a TMGI or source specific IP multicast address).
The MC service server has to consider TMGI to enable session binding with the corresponding PCF. The necessary binding of appropriate QoS flow for an MBS session will be within 5GS MBS. 

The MC service server needs to consider the following functions to enable the group communication over 5G MBS:

-
Mode determination: Whether to use Multicast, Broadcast, or/and unicast of each group call;

-
interfacing the NEF to request the corresponding MBS service information/QoS requirements if dynamic PCC is applicable;

-
interfacing with the NEF to use the TMGI for the corresponding 5G MBS session, and to allocate the appropriate mode (multicast/broadcast);

-
announcing the MBS service information to MC service UEs involved in the group communication;

-
announcing the assignment of MBS session for a specific group call to involved MC service UEs;

-
signalling with MC service UE for receiving the broadcast MBS session reception report and the multicast MBS session status report; and

-
interfacing with the MB-SMF/NEF for local MBS session configuration and inform the MC service UE about the local MBS session information;

The update to existing functional models for MCPTT to support 5G MBS based on transport only mode is shown in figure 6.8.1-2. 
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Figure 6.8.1-2 MCPTT functional model for application plane supporting 5G MBS

The following reference point descriptions are applied:

Reference point MCPTT-5 (between the MCPTT server and the 5GS)

The MCPTT-5 reference point, which exists between the MCPTT server and the 5GS, is used, subject to the conditions below, by the MCPTT server to establish a MBS session obtaining a unicast network resource with appropriate QoS from the 5GS. It utilises N30 and N29mb reference points of 5GS according to 3GPP TS 23.247 [19].
MCPTT-5, utilizing N30 and N29 reference points,  is not used when the MCPTT service provider and the PLMN operator do not have an operational agreement for QoS control to be provided directly from the MCPTT service provider domain.

MCPTT-5, utilizing N30 and N29 reference points,  may be used when the MCPTT service provider and the PLMN operator have an operational agreement where QoS control is provided directly from the MCPTT service provider domain. 
MCPTT-5, utilizing N33 reference point, may be used when the MCPTT service provider is limited by the operational agreement, i.e., indirect interaction with operator's 5GS network functions for QoS control.
MCPTT-5 is also used by the MCPTT server to configure the QoS requirements in correspondence to the MBS session identifier if dynamic PCC is applicable.
NOTE:
Any coordination between the P-CSCF use of N30/N29mb and the MCPTT server use of N30/N29mb (via MCPTT-5) from the MCPTT service provider domain is not specified in this release of this specification.
Reference point MCPTT-6 (between the MCPTT server and the 5GS)

The MCPTT-6A reference point, which exists between the MCPTT server and the 5GS, is used to establish a MBS session obtaining multicast or broadcast transport resources for MCPTT application usage. The MCPTT-6 reference point uses the N30 and N29mb reference points in accordance to 3GPP TS 23.247 [19].

MCPTT-6, utilizing N30 and N29 reference points, is not used when the MCPTT service provider and the PLMN operator do not have an operational agreement for QoS control to be provided directly from the MCPTT service provider domain.

MCPTT-6, utilizing N30 and N29 reference points, may be used when the MCPTT service provider and the PLMN operator have an operational agreement where QoS control is provided directly from the MCPTT service provider domain.
MCPTT-6, utilizing Nmb5 reference point, maybe used when MBSF is deployed at 5GS for supporting transport only mode service continuity between eMBMS/5GMBS, and MCPTT service provider and the PLMN operator have an operational agreement where QoS control is provided directly from the MCPTT service provider domain.
MCPTT-6, utilizing N33 reference point, may be used when the MCPTT service provider is limited by the operational agreement, i.e., indirect interaction with operator's 5GS network functions for QoS control.

MCPTT-6 is also used by the MCPTT server to configure the QoS requirements in correspondence to the MBS session identifier if dynamic PCC is applicable.
Reference point MCPTT-8 (between the media distribution function and the media mixer)

The MCPTT-8 reference point definition in 3GPP TS 23.379 [3] is applied. When the MC service obtains 5GS transport capability, the MCPTT-8 reference point uses the N6mb reference point according to 3GPP TS 23.247[19].
The MCPTT-8 reference point may use the N5mb reference point according to 3GPP TS 23.247[19] when MBSTF is deployed for eMBMS/5GMBS interworking.
Reference point MCPTT-9 (between the floor control server and the floor participant)

The MCPTT-9 reference point definition in 3GPP TS 23.379 [3] is applied. And when MC service is over 5GS, the MCPTT-9 reference point uses the N6mb reference point according to 3GPP TS 23.247 [19].

Further considerations: Transposition the corresponding MC service reference points are also applicable to MCVideo and MCData.
6.8.2
Impacts on existing nodes and functionality
MC service server functionality impact:

-
support of 5G MBS related functionalities by acting as the Application Function (AF) in the 5G MBS architecture context in accordance to 3GPP TS 23.247 [19];

Reference points impact:

-
the MC service server need to support corresponding reference points applicable for signalling and media in transport only mode (configuration option 1) in accordance to 3GPP 23.247 Annex A.

6.8.3
Solution evaluation

The proposed solution defines the necessary adjustments to be able to process MC services via 5G MBS in transport only mode.

The following items are addressed:

-
The common functional model of the MC system is not affected in the 5G MBS context.

-
Transpose 5G MBS architecture and corresponding reference points to the functional models for MCPTT, MCVideo and MCData considering the operational arrangements (trusted/untrusted).

-
The separation between the 5GS transport and Application Functions in this context MC service servers.
NOTE:
Alignments with 3GPP TS 23.247 might be still necessary especially when the use of some reference points are further clarified.
* * * Next Change * * * *

* * * Next Change * * * *

6.32
Solution 32: Inter-system mobility between LTE and 5G 
6.32.1
Description

This solution addresses key issue 13 related to the support of service continuity when the same MC service is provided via both LTE and 5G technologies. The solution focuses on inter-system mobility with interworking being supported at the service layer as concluded in 3GPP TS 23.247 [19], where the MC service server guides the MC service clients throughout the MC data transmission switch between the LTE and 5G systems. For this purpose, the location management client sends location related information to the location management server, similar to the one defined in 3GPP TS 23.280 [2], which is triggered due to its location change – in this case due to Radio Access Technology (RAT) change, to inform the server hence the latter provides guidance related to how to receive the MC services after the location update. 
This solutions cover both the deployment scenarios with/without MBSF/MBSTF. 
The solution discusses four inter-system mobility related scenarios as follows:

1.
Inter-system mobility from 5G MBS session to LTE eMBMS bearer, as in 6.32.1.1

2.
Inter-system mobility from 5G MBS session to LTE unicast bearer, as in 6.32.1.2

3.
Inter-system mobility from LTE eMBMS to 5G MBS session, as in 6.32.1.3

4.
Inter-system mobility from LTE eMBMS to 5G unicast PDU session, as in 6.32.1.4
In all the inter-system mobility related scenario described in  6.32.1.1, 6.32.1.2, 6.32.1.3 and  6.32.1.4, the function entity resides in 5GS may be  NEF, or MBSF, or MBSMF(N29mb)/PCF(N30). 
6.32.1.1
Inter-system mobility from 5G MBS session to LTE eMBMS bearer  

The procedure provided in figure 6.32.1.1-1 describes how the MC service server maintains MC service continuity while the MC service UE switches from 5G to LTE network, where the MC service server is able to provide the MC services to the clients over eMBMS bearer(s).

Pre-conditions: 

-
MC service clients are attached to the 5GS, registered and affiliated to the same MC service group X.

-
The MC services can be provided via both 5GS and EPS. 

-
The MC service client(s) is within the eMBMS service area. 
-
It is assumed that the MC service client(s) has not received the eMBMS service announcement while camping in 5GS.  
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Figure 6.32.1.1-1: Inter-system mobility from 5G MBS session to LTE eMBMS bearer.

1.
An MC service group communication takes place, and the MC data is delivered over 5G MBS session (either broadcast or multicast session mode), which is associated to the MC service group X. 

2.
The MC service UE performs handover to EPS. 
3.
The MC service UE`s location information is provided via the location management client, triggered by RAT change, to the location management server, where the latter provides the location information to the MC service server.

Editor's note: How MC Service server can determine inter system mobility using location reports is FFS.
4.
The MC service server analyses the location information and decides how to serve the client. If the MC service server decides to serve the client via eMBMS bearer, it may dynamically trigger the establishment of eMBMS bearer if eMBMS is not available yet and send an eMBMS bearer announcement as described in 3GPP TS 23.280 [2]. This step is optional as the service announcement related information could be sent in advance (implementation specific).
 NOTE: Before the MC service UE handover to EPS, the eMBMS bearer may already pre-established before the start of MC group communication, or established to severing other affiliated MCX group member located in EPS coverage and with eMBMS capability.  
5.
If not already available, the MC service client stores the announced TMGI(s), service area, and any relevant information to the eMBMS, which is delivered via the bearer announcement. As a result, the MC service client starts monitoring the bearer. 
6.
The MC service client sends an eMBMS listening status report to inform the server of its ability of receiving MC media over the specified bearer. 

7.
The MC server sends the necessary information related to receiving the MC media in the form of the MapGroupToBearer.
8.
The MC service group communication takes place over EPS, and the MC data is transmitted over an eMBMS bearer. 

6.32.1.2
Inter-system mobility from 5G MBS session to LTE unicast bearer

The procedure provided in figure 6.32.1.2-1 describes how the MC service server maintains MC service continuity while the MC service UE switches from 5G to LTE network, where the MC service server is unable to provide the MC services to the client over eMBMS bearer. 

Pre-conditions: 

-
MC service clients are attached to the 5GS, registered and affiliated to the same MC service group X.

-
The MC services can be provided via both 5GS and EPS. 
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Figure 6.32.1.2-1: Inter-system mobility from 5G MBS session to LTE unicast bearer.

1.
An MC service group communication takes place, and the MC data is delivered over 5G MBS session (either broadcast or multicast session mode), which is associated to the MC service group X. 

2.
The MC service UE performs handover to EPS. 

3.
The MC service UE`s location information is provided via the location management client, triggered by RAT change, to the location management server, where the latter provides the location information to the MC service server.

Editor's note: How MC Service server can determine inter system mobility using location reports is FFS.

4.
The MC service server may interact with the EPC for providing the required media resources over the unicast bearer, if not already allocated.  
5.
The MC service group communication takes place over EPS, and the MC data is transmitted over a unicast bearer. 

6.32.1.3
Inter-system mobility from LTE eMBMS to 5G MBS session

The procedure provided in figure 6.32.1.3-1 describes how the MC service server maintains MC service continuity while the MC service UE switches from LTE network to 5G, where the MC service server is able to provide the MC services to the client over 5G MBS sessions (either broadcast or multicast). 

Pre-conditions: 

-
MC service clients are attached to the EPC and affiliated to the same MC service group X.

-
The MC services can be provided via both 5GS and EPS. 

-
The MC service client(s) is within the service area (if the session is limited to an area), where the MBS session is configured. 
-
It is assumed that the MC service client(s) has not received the 5G MBS service announcement while camping in EPS.  
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Figure 6.32.1.3-1: Inter-system mobility from LTE eMBMS bearer to 5G MBS sessions (either broadcast or multicast).

1.
An MC service group communication takes place, and the MC data is delivered over eMBMS bearer, which is associated to the MC service group X. 

2.
The MC service UE performs handover to 5GS. 
3.
The MC service UE`s location information is provided via the location management client, triggered by RAT change, to the location management server, where the latter provides the location information to the MC service server.
Editor's note: How MC Service server can determine inter system mobility using location reports is FFS.

4.
The MC service server analyses the location information and decides how to serve the client. If the MC service server decides to serve the client via 5G MBS session, it may dynamically trigger the configuration of 5G MBS if 5G MBS session is not available yet and send a an MBS service announcement indicating information among others the session mode to serve the MC service client and the corresponding MBS session ID. This step is optional as the service announcement related information could be sent in advance (implementation specific). 
NOTE: Before the MC service UE handover to 5G, the 5G MBS session may already pre-configured before the start of MC group communication, or configured to severing other affiliated MCX group member located in 5G coverage and with 5G MBS capability.  
5.
The MC service UE acts according to the MBS session mode provided to receive the DL media.
5a.
In case of multicast MBS sessions, the MC service UE performs a UE session join towards the 5GC indicating the MBS session ID to join. It may as well send a UE session join acknowledgement to the MC service server. 

 5b.
In case of broadcast MBS sessions, the MC service UE starts monitoring the broadcast MBS session. 

6.
The MC service client sends an MBS listening status report to the server indicating its ability to receive data over the indicated MBS session. 

7.
The MC service server sends a MapGroupToSessionStream over the MBS session providing the required stream information to receive the media related to the group communication.
8.
The MC service client processes the received information related to the MC data over the MBS session. 

9.
The MC service group communication takes place over 5GS, and the MC data is delivered over the broadcast or multicast MBS session. 
6.32.1.4
Inter-system mobility from LTE eMBMS to 5G unicast PDU session   

The procedure provided in figure 6.32.1.4-1 describes how the MC service server manages MC service continuity while the MC service UE switches from LTE network to 5G, where the MC service server is able to provide the MC services to the client over 5G MBS sessions (either broadcast or multicast). 

Pre-conditions: 

-
MC service clients are attached to the EPC and affiliated to the same MC service group X.

-
The MC services can be provided via both 5GS and EPS. 
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Figure 6.32.1.4-1: Inter-system mobility from LTE eMBMS bearer to 5G unicast PDU session.

1.
An MC service group communication takes place, and the MC data is delivered over eMBMS bearer, which is associated to the MC service group X. 

2.
The MC service UE performs handover to 5GS. 
3.
The MC service UE`s location information is provided via the location management client, triggered by RAT change, to the location management server, where the latter provides the location information to the MC service server.
Editor's note: How MC Service server can determine inter system mobility using location reports is FFS.

4.
The MC service server may interact with the 5GC to request media resources (if not already allocated) with specific requirements over unicast PDU session, as it is able to serve the MC service client via unicast PDU session, as described in 3GPP TS 23.289 [22].

5.
The MC service group communication takes place over 5GS, and the MC data is delivered over unicast PDU session.

6.32.2
Impacts on existing nodes and functionality

The MC service server and MC service clients are required to support the different 5G MBS service functionalities in order to enable the support of MC service group communications over MBS sessions.  

6.32.3
Solution evaluation

This solution addresses an essential aspect to ensure MC service continuity between LTE eMBMS and 5G MBS. The solution provides the proper application layer signalling that guides the MC service client throughout the mobility and switch. 
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