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Abstract: This paper update Solution#7 on MOCN RAN Sharing.
1. Discussion
In TR 23.700-47 v0.2.0, Solution#7 proposes a MOCN RAN Sharing solution where an associated TMGI is provided by the AF and is used by the NG-RAN to correlate the broadcast MBS sessions from different CNs which deliver the same content.

In Solution#7 of TR 23.700 v0.2.0, the proposal was that all the TMGIs are included in the service announcement so that UEs can receive content no matter which TMGI is used over the Uu interface, and an EN is left as follows:
Editor's note:	It is FFS whether the UEs can avoid the scanning of all TMGIs when receiving contents.
NG-RAN include the relevant TMGIs of the started broadcast MBS sessions in SIB/MCCH as Rel-17 and those TMGIs point to the same radio resource which is used to deliver the content. Service announcement towards a certain UE includes its own TMGI (the TMGI allocated by its own MB-SMF) as Rel-17. Therefore, the EN can be resolved.
[Proposal-1] It’s proposed to remove the EN.

To improve further the flexibility of the solution, and avoid the need to differentiate the first broadcast MBS session from the subsequent MBS Sessions when they deliver the same content, the following is proposed:
[Proposal-2] It is proposed to use “associated session ID” (e.g., SSM used by AF) to replace “associated TMGI”.

In Solution#7 of TR 23.700 v0.2.0, user planes for all broadcast MBS sessions are established, and NG-RAN delivers the packets received from one broadcast MBS session over the air. An EN was left as follows:
Editor's note:	It is FFS whether NG-RAN should avoid establishing UP resources for the second and later broadcast MBS sessions for more saving.
When user planes for all broadcast MBS sessions are established, if there is a failure in one of user planes, NG-RAN can select another one to continue to offer the service, however, establishing user planes for all broadcast MBS sessions is not efficient, as NG-RAN receives the same packets with multiple copies but NG-RAN need only one copy of the packet.
To improve the efficiency, for the broadcast MBS sessions from different CNs which deliver the same content, it is proposed to establish only one user plane from the NG-RAN to one of the CNs. When there is a failure in this user plane, NG-RAN can select another CN to establish another user plane.
[Proposal-3] It is proposed to establish one user plane from NG-RAN to one of the CNs. When there is a failure in the user plane, NG-RAN can select another CN to establish another user plane. 

In solution#7, there is an EN on the support of encrypted content:
Editor's note:	Support of the encrypted content reception is FFS.
In MOCN RAN sharing deployment, considering the MBSF and MBSTF are deployed inside each CN, and they are working independently, the security mechanism for MBS traffic transmission specified in clause W.4 of TS 33.501 is not applicable. That is, the MSK/MTK generated in MBSF/MBSTF in one CN cannot be used to decrypt packets encrypted by MBSF/MBSTF encrypted in another CN. However, the content encryption in AF is still applicable. That is, regardless the PLMN currently serving the UEs, they can get the service key from the AF and utilize the service key to decrypt the content encrypted by the AF.
[Proposal-4] It is proposed to resolve the EN by adding a NOTE to capture the information above.

2. Proposal
It is proposed to capture the following changes in TR 23.700-47.
* * * * First change * * * *
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc93582960][bookmark: _Toc101271505]6.7	Solution #7: MOCN RAN Sharing
[bookmark: _Toc92370824][bookmark: _Toc93582961][bookmark: _Toc101271506][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.7.1	Introduction
This solution addresses the following aspect in Key Issue #2.
[bookmark: _Toc93582962][bookmark: _Toc101271507]6.7.2	Functional description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This solution utilizes the associated session identifier (e.g SSM used by AF)first allocated TMGI to be the identifier to associate broadcast MBS sessions from different CNs which transmitting the same content.
The AF gets the TMGI from the broadcast MBS session which is created first. The AF provides it as an associated TMGI to the other CNs when creating other broadcast MBS sessions with the same broadcast content. In other CNs, MB-SMF provides the associated TMGI to the NG-RAN via AMF. And then, NG-RAN can utilize the associated TMGI to associate those broadcast MBS sessions.The AF provides the associated session ID when creating broadcast MBS sessions with the same broadcast content. In all CNs, MB-SMF provides the associated session ID to the NG-RAN via the AMF. And then, the NG-RAN can utilize the associated session ID to associate those broadcast MBS sessions.
NG-RAN establishes the user planes for all broadcast MBS sessions. Based on the association information, the NG-RAN deliver only one broadcast MBS session over the air (the broadcast MBS session which is created firstly) and drop the packets from other broadcast MBS sessions.NG-RAN establishes the user planes for the first broadcast MBS session it receives. The NG-RAN delivers the packets received from the established user plane over the air. For the other broadcast MBS sessions which are associated with the broadcast MBS session, the NG-RAN creates the broadcast MBS session contexts, advertises the TMGIs, but does not establish the user planes.
In case there is a failure in the established user plane, the NG-RAN selects another associated broadcast MBS session to establish the user plane and continue to deliver the packets received from the newly established user plane over the air.
NOTE:	The security mechanism for MBS traffic transmission specified in clause W.4 of TS 33.501 is not applicable, while the content protection in AF can be applied for the content encryption and decryption.
Editor's note:	It is FFS whether NG-RAN should avoid establishing UP resources for the second and later broadcast MBS sessions for more saving.
In the service announcement for all broadcast MBS sessions delivering the same content, AF provides all the relevant TMGIs to the UEs. The UEs can check SIB to listen to any of the TMGIs to receive content.
Editor's note:	It is FFS whether the UEs can avoid the scanning of all TMGIs when receiving contents.
Editor's note:	Support of the encrypted content reception is FFS.
[bookmark: _Toc23254043][bookmark: _Toc93582963][bookmark: _Toc101271508]6.7.3	Procedures
[bookmark: _Toc101271509][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]6.7.3.1	General
NOTE:	The message names in the procedures below are descriptive. It is assumed that the names are updated with corresponding SBI based names where applicable during the normative phase.
[bookmark: _Toc101271510]6.7.3.2	MBS Session Creation




Figure 6.7.3.2-1: MBS Session Creation for MOCN RAN sharing
In the service announcement for all broadcast MBS sessions delivering the same content, AF provides all the relevant TMGIs to the UE.
AF creates the first broadcast MBS session as clause 7.1.1.2 of TS 23.247 [4], and AF utilizes the TMGI of this broadcast MBS session to the associated TMGI.
The following additions apply compared to clause 7.1.1.2 of TS 23.247 [4] when AF creating the second and later broadcast MBS sessions:
8.	The AF provides the associated session ID (e.g., SSM used by AF) TMGI of the broadcast MBS session which is created first as the associated TMGI to the NEF/MBSF when invoking Nnef_MBSSession_Create Request.
11.	The NEF/MBSF provides the associated TMGI session ID to the MB-SMF when invoking Nmbsmf_MBSSession_Create Request. The MB-SMF stores the associated TMGI session ID as a part of the MBS session context to be further distributed to NG-RAN in clause 6.7.3.3.
The same updates apply to clause 7.1.1.3 of TS 23.247 [4].
[bookmark: _Toc101271511]6.7.3.3	MBS Session Start for Broadcast




Figure 6.7.3.3-1: MBS Session Start for Broadcast for MOCN RAN sharing
The following additions apply compared to clause 7.3.1 of TS 23.247 [4] when MBS Session Start for the second and later broadcast MBS sessions:
2-3.	The MB-SMF provides the associated TMGI session ID in the N2 SM container to the NG-RAN via AMF.
4.	The NG-RAN creates the Broadcast MBS Session context including the associated TMGIsession ID. If the NG-RAN determines there is already established user plane of another broadcast MBS session which is associated (identified by same associated session ID), the NG-RAN skips the user plane establishment of this broadcast MBS session.
	If multicast transport of N3mb applies, the NG-RAN skips step 5.
	If unicast transport of N3mb applies, the NG-RAN does not allocate N3mb DL Tunnel Info in step 6, and not include it in the N2 message towards MB-SMF in step 6-7 or step 10-11, so that step 8 or step 12 can also be skipped.

9.	If the NG-RAN understands the broadcast MBS Session is associated with another Broadcast MBS Session identified by the associated TMGI whose content has been delivered over the air, the NG-RAN will not further advertise the TMGI of this broadcast MBS Session. If the NG-RAN determines the radio resource of another broadcast MBS Session is allocated which is associated (identified by the same associated session ID), the NG-RAN advertises the TMGI of the broadcast MBS session and link the TMGI to the existing radio resources.
14-15.	In case the user plane of the broadcast MBS session is not established, the NG-RAN will not receive the packets from the MB-UPF.
15.	If the NG-RAN understands the broadcast MBS Session is associated with another Broadcast MBS Session identified by the associated TMGI whose content has been delivered over the air, the NG-RAN can silently drop packets received in this broadcast MBS session, and do not deliver them again.
Editor's note:	Details will be confirmed by the RAN WGs.
Editor's note:	It is FFS whether NG-RAN should avoid establishing UP resources for the second and later broadcast MBS sessions for more saving.
[bookmark: _Toc101271512]6.7.3.4	MBS Session Release for Broadcast


Figure 6.7.3.4-1: MBS Session Release for Broadcast for MOCN RAN sharing
The following additions apply compared to clause 7.3.2 of TS 23.247 [4] when MBS Session Release for the broadcast MBS session which is created firstly:
5.	If the NG-RAN determines there are other associated broadcast MBS sessions available, while the first broadcast MBS session is going to be released, it selects another broadcast MBS session. For this selected broadcast MBS session, the NG-RAN stop dropping the packets, advertise the TMGI of the selected session and deliver the packets over the air.If the user plane of the broadcast MBS session has not been established, the NG-RAN simply stops the advertisement of the TMGI without releasing the user plane which hasn’t been established. That is, step 6 is skipped for multicast transport of N3mb, and for unicast transport of N3mb DL Tunnel Info is not provided in step 7-8.
	If the user plane of the broadcast MBS session has been established, the NG-RAN checks whether there are other associated broadcast MBS sessions. If there are, the NG-RAN may trigger Broadcast MBS Session Release Require procedure for each associated broadcast MBS session as specified in clause 7.3.X of TS 23.247 [4] or trigger Broadcast MBS Session Transport Request as specified in clause 6.7.3.5.
Editor's note:	Details will be confirmed by the RAN WGs.
Editor's note:	It is FFS whether the random selection in the NG-RAN can be improved.
6.7.3.5	Broadcast MBS Session Transport Request
When NG-RAN detects there is a failure in the user plane which causes the NG-RAN cannot deliver the contents, the NG-RAN select another CN to trigger Broadcast MBS Session Transport Request procedure to establish the user plane.
It may apply to the scenario when the broadcast MBS session is released in that CN, whose user plane is used to content transmission, while there are some other broadcast MBS sessions not released.



Figure 6.7.3.5-1: Broadcast MBS Session Transport Request
1. NG-RAN select a CN to establish user plane, utilizing the broadcast MBS session context stored in the NG-RAN.
2. If multicast transport of N3mb applies, the NG-RAN performs join the multicast group towards the LL SSM provided by the CN, and skip step 2 to step 5.
3. If unicast transport of N3mb applies, the NG-RAN allocates N3mb DL Tunnel Info, and sends N2 message (e.g. BROADCAST SESSION TRANSPORT REQUEST) to AMF, including the MBS Session ID and the N3mb DL Tunnel Info.
4. The AMF transfers the Namf_MBSBroadcast_ContextStatusNotify request to the MB-SMF, which contains the N2 message.
5. The MB-SMF sends an N4mb Session Modification Request to the MB-UPF to allocate the N3mb point-to-point transport tunnel for a replicated MBS stream for the MBS Session. The MB-UPF sends N4mb Session Modification Response to the MB-SMF.
6. The MB-SMF sends Namf_MBSBroadcast_ContextStatusNotify response to the AMF, which contains the N2 response message (e.g. BROADCAST SESSION TRANSPORT RESPONSE).
7. The AMF forwards the N2 message to the NG-RAN
8. The MB-UPF transmits the media stream to NG-RAN via N3mb multicast transport or unicast transport.
9. The NG-RAN brings the packets received over the air, reusing the existing radio resource.
[bookmark: _Toc23254044][bookmark: _Toc93582964][bookmark: _Toc101271513]6.7.4	Impacts on services, entities and interfaces.
Functional entities defined in clause 5.3.2 of TS 23.247 [4] are reused exception for the following additions:
AF:
-	Use the TMGI for the broadcast MBS session which is created first and pProvide it as the associated TMGI session ID (e.g. SSM used by AF) to 5GC when creating MBS session for the second and later broadcast MBS sessions.
-	In the service announcement, include all the relevant TMGIs whose broadcast sessions are used to deliver the same content.
NEF:
-	Provides the associated TMGI session ID to the MB-SMF if received in MBS Session Creation.
MB-SMF:
-	Provides the associated TMGI session ID to the NG-RAN if received in MBS Session Start for Broadcast.
NG-RAN:
-	Support the associated TMGI session ID and understand the association among those broadcast MBS sessions which delivers the same content.
-	If the content is delivered in one broadcast MBS session over the air, drop the packets received from other broadcast MBS sessions and do not further advertise other TMGIs.When broadcast MBS session start, if there is already established user plane of associated broadcast MBS session, the NG-RAN skips the user plane establishment of the broadcast MBS session.
-	If the broadcast MBS session that is used to deliver the content is released and there are other associated broadcast MBS sessions available, select another broadcast MBS session, stop dropping the packets of this broadcast MBS session, advertise the TMGI of the selected session and deliver the packets over the air.When broadcast MBS session release, if the user plane hasn’t been established, the NG-RAN skips the user plane release of the broadcast MBS session. If the user plane has been established and there are some other associated broadcast MBS sessions, the NG-RAN may trigger Broadcast MBS Session Release Require procedure for each associated broadcast MBS session or trigger Broadcast MBS Session Transport Request procedure.
-	When NG-RAN detects there is a failure in the CN which causes the NG-RAN cannot deliver the contents, the NG-RAN select another CN to trigger Broadcast MBS Session Transport Request procedure to establish the user plane.
Editor's note:	UE impacts and other additional impacts are FFS.
* * * * End change * * * *
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