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1. Introduction
This pCR is proposed to support the local MBS features for MC service listed in the key issue#13 :
6)
whether and how the MC services require the local 5G MBS services. And if required, how the MC service group communication is associated with the broadcast/multicast service area.
 2. Reason for Change
MC service has the requirements on geographic area group operations as indicated in the SA1 requirement:

[R-6.4.9-006] The MCX Service shall provide a mechanism for an MCX Service Administrator to confine use of an MCX Service Group to MCX Service Group Members in a particular geographic area.

A Local MBS service is an MBS service provided in one or several MBS service area(s), and only UEs within the MBS service area may receive content data, while UEs outside the MBS service area are not allowed to receive the DL data. This feature is benefit for the location based mission critical service shown above. 
In current mechanism, once the UE is moving outside of the particular area, it will be de-affiliated either by the server or itself, then the following case applied:

- If the UE is receiving DL data via the unicast, the server will stop sending DL data to the de-affiliated members;

- If the UE is receiveing DL data via the normal/local broadcast MBS session, the UE will no longer receive any DL data as it moves out of the service area, and server will not send data via PDU session/unicast delivery for the outside and de-affiliated UE.
- If the UE is receiving DL data via the normal multicast MBS session, the UE remains in joined status and still receive DL data via the multicast MBS session as the the network is not aware of the particular area and keep delivering the DL data to the joined UE.
- If the UE is receiving DL data via the local multicast MBS session, the UE is removed from the local multicast MBS session and no longer receive DL data from the 5GC as the network is aware of the service area provided by the MC service server.

So in order to satisfy the requirements,  the normal multicast MBS session is not suffcient and the local multicast MBS session which the MC service server provides the servcie area to the 5GC should be used.

This pCR is proposed to add description to the support the local MBS feature for MC service.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.783 v1.5.0.
* * * First Change * * * *

6.8.1
Description
5G MBS is designed to support multiple services (e.g., MC service, V2X service, media streaming service), and not all the MBS features are required for MC services. This solution is to address the key issue #13 on selection of 5G configuration options, 5G MBS features for MC Over 5G MBS.

This solution introduces an MC service application architecture over 5G MBS and specifies the necessary 5G MBS features applicable for MC service based on the Transport Only Mode. 

Editor's note:
The solution relies on the specification of the corresponding aspects in the TS 23.247 [19] and any potential updates is FFS.

The figure 6.8.1-1 and 6.8.1-2 illustrates an MC service application architecture over 5G MBS for transport only mode.
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Figure 6.8.1-1 MC service application architecture over 5G MBS for transport only mode in reference point representation

In this architecture, the Transport Only Mode are used for MC service. MC service media content, application level control messages is transmitted via MBS session which consists of MBS QoS flow(s), which are communication pipes with one end in the MC service server and the other end in the MC service UE. The uplink are always allocated as unicast network resource, but the downlink can be allocated as unicast network resource or as MBS network resource, or both.

For 5G Multicast MBS service, a multicast MBS session is uniquely identified via the MBS session ID (i.e. a TMGI or source specific IP multicast address). The MC service server is capable, via the interface towards MB-SMF, to configure the multicast MBS session.
For 5G Broadcast MBS service, a broadcast MBS session  is uniquely identified via a TMGI . The MC service server is capable, via the interface towards MB-SMF, to configure, establish, update, and release the broadcast MBS session and associate a unique TMGI. The MC service server may determine the broadcast service area based on the cell identities where the affiliated group members are located. The MC service server may determine for a user the switching from MBS session and PDU session based on the broadcast reception quality information reported over MCPTT-1/MCVideo-1/MCData-1.

Editor's note:
The interfaces from MC service server towards MB-SMF and MB-UPF may be updated if necessary to align with 5G MBS architecture specified by SA2.

Editor's note: The details of broadcast reception quality information is FFS.

The local MBS service is applied for the case that an MC service group to MC service group members is contfined in a particular geographic area. The MC service server provides the service area to the 5GC and provides the MC service UEs with the local MBS service indication and optionaly with the service area. When the UE moves outside of the service are, it is being de-affiliated via the client-initiated de-affiliation procedure or the server-initiated de-affiliation procedure.
For the case of local broadcast MBS session, when the MC service UE moves outside of the service area, the MC service server will not send data via PDU session for the UE moving outside of the service area, i.e,. the MC service server will not switch to PDU session for the UE who moves outsided of the local broadcast service area. 
For the cse of local multicast MBS session, when the MC service UE moves outside of the service area, the UE is removed from the local multicast MBS session at the 5GC and no DL data is delivered to the UE.
The MC service server performs the following functions to enable the group communication over 5G MBS:

-
determining whether to use 5G Multicast, Broadcast, or/and unicast of each group call;

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

-
interfacing with the MB-SMF/NEF to allocate the TMGI, configure the 5G MBS session, and manage the 5G MBS session to request the multicast/broadcast resource for media distribution;

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

-
announcing the assignment of broadcast QoS flow for a specific group call to involved MCPTT UEs;

-
determining for each MCPTT UE involved in a given call whether to use unicast or MBS delivery; 
-
interfacing with the MB-SMF/NEF for local MBS session configuration and inform the MC service UE about the local MBS session information; and 
-
informing the media distribution function of the media streams requiring support for a given call.

Editor's note: The details on how the MC service server supports these functions is per future solution and is FFS.

The update to existing functional model for MCPTT, MCVideo and MCData to support 5G MBS based on transport only mode are shown in figure 6.8.1-2, 6.8.1-3, and 6.8.1-4. 
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Figure 6.8.1-2 MCPTT functional model for application plane supporting MBS

The following reference point descriptions are applied:

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

The MCPTT-5A reference point, which exists between the MCPTT server and the 5GS, is used, subject to the conditions below, by the MCPTT server to obtain unicast network resource with appropriate QoS from the 5GS. It utilises the N5/N33 interface of the 5GS according to 3GPP TS 23.503 [12].

MCPTT-5A 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-5A 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-5A is also used by the MCPTT server to configure the MBS service information/QoS requirements if dynamic PCC is applicable.

NOTE:
Any coordination between the P-CSCF use of N5 and the MCPTT server use of N5 (via MCPTT-5A) from the MCPTT service provider domain is not specified in this release of this specification.

Reference point MCPTT-6A (between the MCPTT server and the 5GS)

The MCPTT-6A reference point, which exists between the MCPTT server and the 5GS, is used to request the allocation and activation of MBS transport resources for MCPTT application usage. The MCPTT-6A reference point uses the N29/N33 interface as defined in 3GPP TS 23.247 [19].

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. And when MC service is over 5GS, the MCPTT-8 reference point uses the N6 interface defined in 3GPP TS 23.247[19].

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 N6 interface defined in 3GPP TS 23.247 [19].
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Figure 6.8.1-3 MCVideo functional model for application plane supporting MBS

The following reference point descriptions are applied:

Reference point MCVideo-5A (between the MCVideo Server and the 5GS)

The MCVideo-5A reference point, which exists between the MCVideo server and the 5GS, is used, subject to the conditions below, by the MCVideo server to obtain unicast network resource with appropriate QoS from the 5GS. It utilises the N5/N33 interface of the 5GS according to 3GPP TS 23.503 [12].

MCVideo-5A is not used when the MCVideo service provider and the PLMN operator do not have an operational agreement for QoS control to be provided directly from the MCVideo service provider domain.

MCVideo-5A may be used when the MCVideo service provider and the PLMN operator have an operational agreement where QoS control is provided directly from the MCVideo service provider domain. 

MCVideo-5A is also used by the MVideo server to configure the MBS service information/QoS requirements if dynamic PCC is applicable.

NOTE:
Any coordination between the P-CSCF use of N5 and the MCVideo server use of N5 (via MCVideo-5A) from the MCVideo service provider domain is not specified in this release of this specification.

Reference point MCVideo-6A (between the MCVideo server and the 5GS)

The MCVideo-6A reference point, which exists between the MCVideo server and the 5GS, is used to request the allocation and activation of MBS transport resources for MCVideo application usage. The MCVideo-6A reference point uses the N29/N33 interface as defined in 3GPP TS 23.247 [19].

Reference point MCVideo-8 (between the media distribution function and the media mixer)

The MCVideo-8 reference point definition in 3GPP TS 23.281 [4] is applied. And when MC service is over 5GS, the MCVideo-8 reference point uses the N6 interface defined in 3GPP TS 23.247 [19].

Reference point MCVideo-9 (between the transmission control participant and the transmission control server)

The MCVideo-9 reference point definition in 3GPP TS 23.281 [4] is applied. And when MC service is over 5GS, the MCVideo-9 reference point uses the N6 interface defined in 3GPP TS 23.247 [19].
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Figure 6.8.1-3 MCData functional model for application plane supporting MBS

The following reference point descriptions are applied:

Reference point MCData-5A (between the MCData server and the 5GS)

The MCData-5A reference point, which exists between the MCData server and the 5GS, is used, subject to the conditions below, by the MCData server to obtain unicast network resource with appropriate QoS from the 5GS. It utilises the N5/N33 interface of the 5GS according to 3GPP TS 23.503 [12].

MCData-5A is not used when the MCData service provider and the PLMN operator do not have an operational agreement for QoS control to be provided directly from the MCData service provider domain.

MCData-5A may be used when the MCData service provider and the PLMN operator have an operational agreement where QoS control is provided directly from the MCData service provider domain. 

MCVideo-5A is also used by the MVideo server to configure the MBS service information/QoS requirements if dynamic PCC is applicable.
NOTE:
Any coordination between the P-CSCF use of N5 and the MCData server use of N5 (via MCData-5A) from the MCData service provider domain is not specified in this release of this specification.

Reference point MCData-6A (between the MCData server and the 5GS)

The MCData-6A reference point, which exists between the MCData server and the 5GS, is used to request the allocation and activation of MBS transport resources for MCData application usage. The MCData-6A reference point uses the N29/N33 interface as defined in 3GPP TS 23.247 [19].

* * * Next Change * * * *

6.12.1.1
Procedure

In this procedure, the group communication session is already established and the PDU session is used for the DL transmission. When the MC service server decides to use an multicast MBS session for the DL transmission, the MC service server interacts with 5GC to prepare the necessary network resource for the multicast MBS delivery and instructs the UE to join the multicast MBS session.

NOTE 1:
The MC service server logic for determining when to establish the new multicast MBS session is implementation specific.
The procedure in figure 6.12.1.1-1 shows only one of the receiving MC service clients receiving the multicast MBS session. There might also be MC service clients in the same MC group communication session that receive the communication on PDU session.

Pre-conditions:

1.
No multicast MBS session exists or the existing multicast MBS session fails to satisfy the QoS requirements.
2.
The MC service server may already retrieve the TMGI from the 5GC as specified in TS 23.247 [19].  
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Figure 6.12.1.1-1: Dynamic multicast MBS session and service announcement

1.
An MC service group communication session is established as specified in TS 23.379 [3], TS 23.281 [4], or TS 23.282 [5].

2.
The downlink data is sent via unicast delivery.

3.
The MC service server configures the multicast MBS session for the group communication session according to the procedures defined in 3GPP TS 23.247 [19]. The multicast MBS session associated information is returned from the 5GC (e.g., TMGI, ingress address). If local MBS service is requested, the MC service server provides the MBS service area information to the 5GC.
4.
The MC service server provides service description information associated with the multicast MBS session (e.g., MBS session ID (i.e., TMGI or source specific IP multicast address), SDP information, announcement acknowledgment, join status report indication). The join status report indication is included to instruct the MC service clients to report the join status after it has successfully joined the multicast MBS session and is able to receive the data over the multicast MBS session. 
If local MBS service is used, the MC service server includes the local MBS service indication in the multicast MBS service announcement. The MBS service area may be also included.
5.
The MC service client stores the MBS session ID and other associated information. 
6.
Based on the multicast MBS service announcement, the MC service client determines to join the multicast MBS session with the received MBS session ID as specified in 3GPP TS 23.247[19]. The multicast MBS session establishment is triggered by the first accepted UE Join request. 

6.12.1.2
Information flows 

6.12.1.2.1
Multicast MBS service announcement

Table 6.12.1.2.1-1 describes the information flow multicast MBS service announcement from the MC service server to the MC service client.

Table 6.12.1.2.1-1: Multicast MBS service announcement

	Information element
	Status
	Description

	MBS session ID
	M 
	The identity of the multicast MBS session used for DL data delivery, it is either the TMGI or source specific IP multicast address

	SDP information
	M
	SDP with media and application layer control signalling information applicable to groups that can use this multicast MBS session (e.g. codec, protocol id, FEC information)

	Announcement acknowledgment
	O
	Indicate if an acknowledgement of the multicast MBS service announcement is required

	Join status report indication 
	M
	An indication that the when the status of UE joining the multicast MBS session is requested.

	PLMN ID (NOTE 1)
	O
	PLMN ID of the PLMN in which the service is delivered.

	DNN and S-NSSAI
	O
	DNN and S-NSSAI of the PDU Session to indicate which PDU Session is associated with the multicast MBS Session.

	local MBS service indication
	O (NOTE 2)
	Indicate the local MBS service 

	MBS service area information
	O 
	Indicate the service area for the local MBS service

	NOTE 1:
It is present only when the MBS session ID is source specific IP multicast address.
NOTE 2:
This IE shall be present when local MBS service is used.


Editor's note:
Any further alignment with TS 23.247 on the multicast MBS service announcement is FFS.

Editor's note:
Whether the MC service group ID is needed for the multicast MBS service announcement.

* * * Next Change * * * *

6.13.1.1
Procedure

The procedure figure 6.13.1.1-1 shows only one of the receiving MC service clients receiving the multicast MBS session. There might also be MC service clients in the same MC group communication session that receive the communication on PDU session.
Pre-conditions:

1.
The pre-established multicast session is pre-established for any group communication or for a certain group communication, and it is able to satisfy the MC group communication.

2.
The MC service server already retrieves the TMGI from the 5GC as specified in TS 23.247 [19].  
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Figure 6.13.1.1-1: Pre-established multicast MBS session and service announcement

1.
The MC service server configures the multicast MBS session for the group communication session according to the procedures defined in 3GPP TS 23.247 [19]. The multicast MBS session associated information is returned from the 5GC (e.g., TMGI, ingress address) ). If local MBS service is requested, the MC service server provides the MBS service area information to the 5GC.
2.
The MC service server provides service description information associated with the multicast MBS session (e.g., MBS session ID (i.e., TMGI or source specific IP multicast address), SDP information, announcement acknowledgment, join status report indication). The join status report indication is included to instruct the MC service client to report the join status after it has successfully joined the multicast MBS session and is able to receive the data over the multicast MBS session.


If local MBS service is used, the MC service server includes the local MBS service indication in the multicast MBS service announcement. The MBS service area may be also included.
3.
The MC service client stores the MBS session ID. 
4.
After receiving the multicast MBS service announcement, the MC service client determines to join the multicast MBS session with the received MBS session ID as specified in 3GPP TS 23.247[19]. The multicast MBS session establishment is triggered by the first accepted UE Join request. 

5.
An MC service group communication session is established as specified in TS 23.379 [3], TS 23.281 [4], or TS 23.282 [5]. The MC service server determines to use the existing multicast MBS session for this group communication.

6.
 If the pre-established multicast MBS session fails to satisfy the group communication, the MC service server interacts with the 5GC to update the service requirement of the multicast MBS session.

* * * Next Change * * * *

6.14.1.1
Procedure

In this procedure, the group communication session is already established and the PDU session is used for the DL transmission. When the MC service server decides to use an broadcast MBS session for the DL transmission, the MC service server prepares the necessary network resource for the broadcast delivery.

NOTE 1:
The MC service server logic for determining when to establish the broadcast MBS session is implementation specific. e.g., based on the number of the UEs that are a part of the group communication session reach to a certain threshold.
The procedure figure 6.14.1.1-1 shows only one of the receiving MC service clients receiving the broadcast MBS session. There might also be MC service clients in the same MC group communication session that receive the communication on PDU session. Pre-conditions:

1.
No broadcast MBS session exists or the existing broadcast MBS session fails to satisfy the QoS requirements.

2.
The MC service server may already retrieve the MBS session ID (i.e., TMGI) from the 5GC as specified in TS 23.247 [19].  
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Figure 6.14.1.1-1: Dynamic broadcast MBS session and service announcement

1.
An MC service group communication session is established as specified in TS 23.379 [3], TS 23.281 [4], or TS 23.282 [5].

2.
The downlink data is sent via unicast delivery.

3.
The MC service server configures the broadcast MBS session for the group communication session according to the procedures defined in 3GPP TS 23.247 [19].  The broadcast MBS session associated information (e.g., TMGI, ingress address) is returned from the 5GC. If local MBS service is requested, the MC service server provides the MBS service area information to the 5GC.
4.
The MC service server provides service description information associated with the broadcast MBS session (e.g., TMGI, SDP information, announcement acknowledgment).

If local MBS service is used, the MC service server includes the local MBS service indication in the multicast MBS service announcement. The MBS service area may be also included.
5.
The MC service client stores the TMGI(s) and other associated information. 

6.
After receiving the broadcast MBS service announcement, the MC service client starts to monitor the reception quality of the broadcast MBS session.
6.14.1.2
Information flows 

6.14.1.2.1
Broadcast MBS service announcement

Table 6.14.1.2.1-1 describes the information flow broadcast MBS service announcement from the MC service server to the MC service client.

Table 6.14.1.2.1-1: Broadcast MBS service announcement

	Information element
	Status
	Description

	MBS session ID
	M 
	The identity of the broadcast MBS session used for DL data delivery. It is the TMGI type. 

	SDP information
	M
	SDP with media and application layer control signalling information applicable to groups that can use this broadcast MBS session (e.g. codec, protocol id, FEC information)

	MBS service area information 
	O (NOTE)
	Indicate the broadcast service area of the broadcast MBS session.

	Announcement acknowledgment
	O
	Indicate if an acknowledgement of the broadcast MBS service announcement is required

	Monitoring state 
	O
	The monitoring state is used to control if the client is actively monitoring the MBMS bearer quality or not.

	local MBS service indication
	O 
	Indicate the local MBS service 

	NOTE:

When local MBS service indication is present, this IE indicate the service area of the local MBS service.


* * * Next Change * * * *

6.15.1.1
Procedure

The procedure figure 6.15.1.1-1 shows only one of the receiving MC service clients receiving the broadcast MBS session. There might also be MC service clients in the same MC group communication session that receive the communication on PDU session.

Pre-conditions:

1.
The pre-established broadcast MBS session is pre-established for any group communication or for a certain group communication, and it is able to satisfy the incoming MC group communication.

2.
The MC service server already retrieves the MBS session ID (i.e., TMGI) from the 5GC as specified in TS 23.247 [19].
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Figure 6.15.1.1-1: Pre-established broadcast MBS session and service announcement

1.
The MC service server configures the broadcast MBS session for the group communication session according to the procedures defined in 3GPP TS 23.247 [19]. The broadcast MBS session associated information is returned from the 5GC (e.g., TMGI, ingress address). If local MBS service is requested, the MC service server provides the MBS service area information to the 5GC.
2.
The MC service server provides service description information associated with the broadcast MBS session (e.g., TMGI, SDP information, announcement acknowledgment). 
If local MBS service is used, the MC service server includes the local MBS service indication in the multicast MBS service announcement. The MBS service area may be also included.
3.
The MC service client stores the TMGI(s) and other associated information. 
4.
After receiving the broadcast MBS service announcement, the MC service client starts to monitor the reception quality of the broadcast MBS session.
5.
An MC service group communication session is established as specified in TS 23.379 [3], TS 23.281 [4], or TS 23.282 [5]. The MC service server determines to use the pre-established broadcast MBS session for the group communication.

6.
 If the pre-established broadcast MBS session fails to satisfy the group communication, the MC service server interacts with the 5GC to update the service requirement of the broadcast MBS session.

* * * End of Changes * * * *
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