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Abstract of the contribution: This pCR evaluates the solutions for KI#2 on 5MBS MOCN Network Sharing.
1. Discussions
In TR 23.700-47 v0.3.0, Soln#2, #7, #8, #9 and #24 are proposed to address Key Issue #2: 5MBS MOCN Network Sharing.

Soln#2 proposes a solution of providing an additional identifier by the AF towards the MB-SMF when creating MBS sessions. The MB-SMF passes it to the NG-RANs. Based on the additional identifier, the shared NG-RAN can understand multiple Broadcast MBS sessions are transferring the same content and deliver packets from one session over the air.
Soln#7 proposes to use associated session ID to be passed from the AF to NG-RANs via 5GCs, to enable shared NG-RAN to associate multiple Broadcast MBS sessions. The shared NG-RAN associate multiple Broadcast MBS sessions and deliver packets from one session over the air. To further saving CN resources and NG-RAN processing efficiency, Soln#3 proposes to establish one user plane within those broadcast MBS sessions. In case there is a failure in the on-going user plane, shared NG-RAN will initiate the establishment of another user plane towards another 5GC.

Soln#8 proposes to use MOCN TMGI to create one broadcast MBS session towards one 5GC for MOCN network sharing deployment, so that all the UEs using this MOCN TMGI to receive the broadcast MBS session data from shared NG-RAN, regardless which PLMN they belong to.
Soln#9 proposes pass all the associated TMGIs from the AF towards the MB-SMF when creating MBS sessions. The MB-SMF pass the TMGI list to the NG-RANs. The NG-RAN selects the primary TMGI and return the primary TMGI and its usage area to the AF via the MB-SMF, so that AF can update service announcement to let UEs to understand the TMGIs and their corresponding usage area. To further saving CN resources and NG-RAN processing efficiency, Soln#9 also proposes not to establish the user plane in case the TMGI of the broadcast MBS session is not the primary TMGI.
Soln#24 proposes to configure the associated TMGIs in NG-RANs, so that shared NG-RAN can associate multiple broadcast MBS sessions and delivery the content of one broadcast MBS session over the air.
The evaluation can be performed from the following aspects:

Whether the solution can enable shared NG-RAN to optimize radio resource utilization for MOCN network sharing deployment?
This criterial can be used to evaluate whether the solution can address KI#2.
Soln#2 and Soln#7 introduce additional identifier and associated session ID to be provided by the AF. The AF provide it to the MB-SMF in MBS session creation. The MB-SMF passes it to the NG-RANs, so that shared NG-RAN can bring data from one broadcast MBS session over the air.

Soln#8 proposes to create only one broadcast MBS session towards shared NG-RAN, so the shared NG-RAN will only deliver the data from this broadcast MBS session over the air.
Soln#9 passes all the relevant TMGIs to the NG-RAN, so that shared NG-RAN will select the primary TMGI and deliver the data from the broadcast MBS session identified by the primary TMGI.

Soln#24 configures the associated TMGIs in NG-RANs, so that shared NG-RAN can bring data from one broadcast MBS session over the air.

All those solutions can address KI#2.
Whether the solution can be applied to any deployments?
In MOCN network sharing deployment, it is possible that not all NG-RAN nodes are shared. There may be some NG-RAN nodes dedicated to specific PLMN which connected to the corresponding 5GC. The assumption that all NG-RAN nodes are shared in MOCN network sharing deployment cannot be made.
In Soln#2, Soln#7, Soln#9 and Soln#24, AF creates each broadcast MBS session separately, so that the shared NG-RAN will receive multiple broadcast session setup requests and offer the service, while the dedicated NG-RAN will receive only the corresponding broadcast session setup request to offer the service.
In Soln#8, AF creates one broadcast MBS session towards one 5GC, it will be able to send session start request to the shared NG-RAN nodes and the dedicated NG-RAN nodes connected to this 5GC. But for the dedicated NG-RAN nodes connected to other 5GCs will not receive the broadcast session setup request. For example, if AF creates the broadcast MBS session towards 5GC PLMN-A, the shared NG-RANs and the dedicated NG-RANs to PLMN-A can offer the service, but those dedicated NG-RANs to PLMN-B or PLMN-C cannot offer the service.
Whether extra efforts are needed when introducing a new MBS service?

To introduce a new MBS service (e.g. a TV channel), it is important to evaluate whether extra efforts are needed.
In Soln#2, Soln#7 and Soln#8, AF can perform TMGI allocation and broadcast MBS session creation as in Rel-17. Soln#9 requires all relevant TMGIs to be allocated prior to the broadcast MBS session creation, which are minor implications on the AF. For those solutions, the new MBS service can be introduced by the invoking Nmbsmf or Nmbsf APIs, without additional efforts.

Soln#24 requires the coordination of the O&M configuration in NG-RANs (provision relevant TMGIs) and service operation (TMGI allocation and broadcast MBS session creation). To introduce a new MBS service, the configuration in all shared NG-RANs need to be done beforehand or afterwards, which requires extra efforts. Furthermore, if the O&M configuration is done prior to TMGI allocation, it needs further clarification on how the TMGI can be predetermined, which is different from the current dynamic allocation mechanism.
How many TMGIs are advertised by a shared NG-RAN?
The number of TMGIs advertised will cause some minor impacts on the radio resource efficiency, but it is not critical.

Soln#2, Soln#7 and Soln#24 propose to have all the relevant TMGIs advertised, and those TMGIs point to the same radio resource for broadcast data delivery.

Soln#8 only has one MOCN TMGI advertised.

Soln#9 only has the selected primary TMGI advertised.
Is it backward compatible (service announcement impacted)?
The backward compatibility is an important aspect in the evaluation. If the solution is backward compatible, it can benefit Rel-17 UEs to work in the optimized way. All the solutions are backward compatible in radio interface, but some are not in the service announcement.
In Soln#2, Soln#7 and Soln#24, there are no impacts on service announcement. Each UE will get the service announcement with its own TMGI with the PLMN ID it belongs to.
In Soln#8, there are no impacts on service announcement as well. However, all UEs will get the same service announcement with the same TMGI (MOCN TMGI).

In Soln#9, AF needs to consolidate the information it receives from all shared NG-RANs and include TMGIs with their usage area in service announcement.
How UE receives broadcast MBS session data?
The complexity of the UE logic is not negligible.

In Soln#2, Soln#7 and Soln#24, a UE can receive the broadcast MBS session data with its own TMGI, as indicated in the service announcement.
In Soln#8, each UE can use the MOCN TMGI to receive the broadcast MBS session data, as indicated in the service announcement.

In Soln#9, a UE needs to determine its location and find the appropriate TMGI to be used. And then, it can use the selected TMGI to receive broadcast MBS session data.

Is the solution resource efficient in CN and NG-RAN processing?
For those multiple broadcast MBS sessions, only the packets delivered over one broadcast MBS session will be used. The packets over other broadcast MBS sessions will be dropped, which wastes not only 5GC transportation resource, but also NG-RAN processing resource.
Soln#2 and Soln#24 propose to establish all user planes which improves the service reliability, but less resource efficient.

Soln#7 and Soln#9 propose to establish one user plane across those broadcast MBS sessions. Soln#7 further proposes to let NG-RAN initiate the establishment of another user plane, in case the on-going one fails, to improve the service reliability. In this approach, there will be some additional service interruption time for the user plane reestablishment (from MB-UPF to NG-RAN). However, compared with the error detection period, the additional user plane establishment period is small.
Soln#8 proposes to create only one broadcast MBS session.

Are there signalling impact in 5GC and NG-RAN?

All solutions require service operation update provided by MB-SMF, as it is a new feature to be introduced. Some solutions avoid signalling impact in 5GC and NG-RAN, while some require.

Soln#2 and Soln#7 require an additional identifier (associate session ID) to be passed from the AF to NG-RAN via 5GC. Soln#9 requires the complete TMGI list to be passed.

Soln#8 establishes only one broadcast MBS session, and thus no signalling impact in 5GC and NG-RAN.

Soln#9 avoids the signalling impact by the configuration in NG-RAN. However, depends on the alternatives to be chosen, it may require TMGI allocation to be delegated to NEF or MBSF.

Table 7.X-1 illustrate the comparison of the solutions for KI#2 5MBS MOCN Network Sharing
Table 7.X-1: Comparison of solutions for KI#2 5MBS MOCN Network Sharing
	
	Solution

	Evaluation Aspects
	2
	7
	8
	9
	24

	Enable shared NG-RAN to optimize radio resource utilization
	Yes
	Yes
	Yes
	Yes
	Yes

	Applicable to any MOCN network sharing deployment
	Yes
	Yes
	No
	Yes
	Yes

	Additional efforts required when introducing a new MBS service
	No
	No
	No
	No
	Yes

	Number of TMGIs advertised
	All
	All
	One
	One
	All

	Backward compatible (Service announcement impact)
	Yes
	Yes
	Yes
	No
	Yes

	Additional logic in UE when receiving data
	No
	No
	No
	Yes
	No

	Resource Efficiency in 5GC and NG-RAN
	No
	Yes
	Yes
	Yes
	No

	Signalling impacts in 5GC and NG-RAN
	Yes
	Yes
	No
	Yes
	No


[Proposal-1] Capture the evaluation above for KI#2 5MBS MOCN Network Sharing.
2. Proposal

It is proposed to adopt the following update in TR 23.700-47 v0.3.0:   
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7.X
Key Issue #2: 5MBS MOCN RAN Sharing
Soln #2, #7. #8, #9 and #24 are proposed to address Key Issue #2: 5MBS MOCN Network Sharing.

Soln#2 proposes a solution of providing an additional identifier by the AF towards the MB-SMF when creating MBS sessions. The MB-SMF passes it to the NG-RANs. Based on the additional identifier, the shared NG-RAN can understand multiple Broadcast MBS sessions are transferring the same content and deliver packets from one session over the air.

Soln#7 proposes to use associated session ID to be passed from the AF to NG-RANs via 5GCs, to enable shared NG-RAN to associate multiple Broadcast MBS sessions. The shared NG-RAN associate multiple Broadcast MBS sessions and deliver packets from one session over the air. To further saving CN resources and NG-RAN processing efficiency, Soln#3 proposes to establish one user plane within those broadcast MBS sessions. In case there is a failure in the on-going user plane, shared NG-RAN will initiate the establishment of another user plane towards another 5GC.

Soln#8 proposes to use MOCN TMGI to create one broadcast MBS session towards one 5GC for MOCN network sharing deployment, so that all the UEs using this MOCN TMGI to receive the broadcast MBS session data from shared NG-RAN, regardless which PLMN they belong to.

Soln#9 proposes pass all the associated TMGIs from the AF towards the MB-SMF when creating MBS sessions. The MB-SMF pass the TMGI list to the NG-RANs. The NG-RAN selects the primary TMGI and return the primary TMGI and its usage area to the AF via the MB-SMF, so that AF can update service announcement to let UEs to understand the TMGIs and their corresponding usage area. To further saving CN resources and NG-RAN processing efficiency, Soln#9 also proposes not to establish the user plane in case the TMGI of the broadcast MBS session is not the primary TMGI.
Soln#24 proposes to configure the associated TMGIs in NG-RANs, so that shared NG-RAN can associate multiple broadcast MBS sessions and delivery the content of one broadcast MBS session over the air.
The evaluation can be performed from the following aspects:

Whether the solution can enable shared NG-RAN to optimize radio resource utilization for MOCN network sharing deployment?
This criteria can be used to evaluate whether the solution can address KI#2.
Soln#2 and Soln#7 introduce additional identifier and associated session ID to be provided by the AF. The AF provide it to the MB-SMF in MBS session creation. The MB-SMF passes it to the NG-RANs, so that shared NG-RAN can bring data from one broadcast MBS session over the air.

Soln#8 proposes to create only one broadcast MBS session towards shared NG-RAN, so the shared NG-RAN will only deliver the data from this broadcast MBS session over the air.

Soln#9 passes all the relevant TMGIs to the NG-RAN, so that shared NG-RAN will select the primary TMGI and deliver the data from the broadcast MBS session identified by the primary TMGI.

Soln#24 configures the associated TMGIs in NG-RANs, so that shared NG-RAN can bring data from one broadcast MBS session over the air.

All those solutions can address KI#2.

Whether the solution can be applied to any deployments?
In MOCN network sharing deployment, it is possible that not all NG-RAN nodes are shared. There may be some NG-RAN nodes dedicated to specific PLMN which connected to the corresponding 5GC. The assumption that all NG-RAN nodes are shared in MOCN network sharing deployment cannot be made.

In Soln#2, Soln#7, Soln#9 and Soln#24, AF creates each broadcast MBS session separately, so that the shared NG-RAN will receive multiple broadcast session setup requests and offer the service, while the dedicated NG-RAN will receive only the corresponding broadcast session setup request to offer the service.

In Soln#8, AF creates one broadcast MBS session towards one 5GC, it will be able to send session start request to the shared NG-RAN nodes and the dedicated NG-RAN nodes connected to this 5GC. But for the dedicated NG-RAN nodes connected to other 5GCs will not receive the broadcast session setup request. For example, if AF creates the broadcast MBS session towards 5GC PLMN-A, the shared NG-RANs and the dedicated NG-RANs to PLMN-A can offer the service, but those dedicated NG-RANs to PLMN-B or PLMN-C cannot offer the service.
Whether extra efforts are needed when introducing a new MBS service?

To introduce a new MBS service (e.g. a TV channel), it is important to evaluate whether extra efforts are needed.
In Soln#2, Soln#7 and Soln#8, AF can perform TMGI allocation and broadcast MBS session creation as in Rel-17. Soln#9 requires all relevant TMGIs to be allocated prior to the broadcast MBS session creation, which are minor implications on the AF. For those solutions, the new MBS service can be introduced by the invoking Nmbsmf or Nmbsf APIs, without additional efforts.

Soln#24 requires the coordination of the O&M configuration in NG-RANs (provision relevant TMGIs) and service operation (TMGI allocation and broadcast MBS session creation). To introduce a new MBS service, the configuration in all shared NG-RANs need to be done beforehand or afterwards, which requires extra efforts. Furthermore, if the O&M configuration is done prior to TMGI allocation, it needs further clarification on how the TMGI can be predetermined, which is different from the current dynamic allocation mechanism.
How many TMGIs are advertised by a shared NG-RAN?
The number of TMGIs advertised will cause some minor impacts on the radio resource efficiency, but it is not critical.

Soln#2, Soln#7 and Soln#24 propose to have all the relevant TMGIs advertised, and those TMGIs point to the same radio resource for broadcast data delivery.

Soln#8 only has one MOCN TMGI advertised.

Soln#9 only has the selected primary TMGI advertised.

Is it backward compatible (service announcement impacted)?
The backward compatibility is an important aspect in the evaluation. If the solution is backward compatible, it can benefit Rel-17 UEs to work in the optimized way. All the solutions are backward compatible in radio interface, but some are not in the service announcement.
In Soln#2, Soln#7 and Soln#24, there are no impacts on service announcement. Each UE will get the service announcement with its own TMGI with the PLMN ID it belongs to.

In Soln#8, there are no impacts on service announcement as well. However, all UEs will get the same service announcement with the same TMGI (MOCN TMGI).

In Soln#9, AF needs to consolidate the information it receives from all shared NG-RANs and include TMGIs with their usage area in service announcement.
How UE receives broadcast MBS session data?
The complexity of the UE logic is not negligible.

In Soln#2, Soln#7 and Soln#24, a UE can receive the broadcast MBS session data with its own TMGI, as indicated in the service announcement.

In Soln#8, each UE can use the MOCN TMGI to receive the broadcast MBS session data, as indicated in the service announcement.

In Soln#9, a UE needs to determine its location and find the appropriate TMGI to be used. And then, it can use the selected TMGI to receive broadcast MBS session data.

Is the solution resource efficient in CN and NG-RAN processing?

For those multiple broadcast MBS sessions, only the packets delivered over one broadcast MBS session will be used. The packets over other broadcast MBS sessions will be dropped, which wastes not only 5GC transportation resource, but also NG-RAN processing resource.

Soln#2 and Soln#24 propose to establish all user planes which improves the service reliability, but less resource efficient.

Soln#7 and Soln#9 propose to establish one user plane across those broadcast MBS sessions. Soln#7 further proposes to let NG-RAN initiate the establishment of another user plane, in case the on-going one fails, to improve the service reliability. In this approach, there will be some additional service interruption time for the user plane reestablishment (from MB-UPF to NG-RAN). However, compared with the error detection period, the additional user plane establishment period is small.

Soln#8 proposes to create only one broadcast MBS session.

Are there signalling impact in 5GC and NG-RAN?

All solutions require service operation update provided by MB-SMF, as it is a new feature to be introduced. Some solutions avoid signalling impact in 5GC and NG-RAN, while some require.

Soln#2 and Soln#7 require an additional identifier (associate session ID) to be passed from the AF to NG-RAN via 5GC. Soln#9 requires the complete TMGI list to be passed.

Soln#8 establishes only one broadcast MBS session, and thus no signalling impact in 5GC and NG-RAN.

Soln#9 avoids the signalling impact by the configuration in NG-RAN. However, depends on the alternatives to be chosen, it may require TMGI allocation to be delegated to NEF or MBSF.

Table 7.X-1 illustrate the comparison of the solutions for KI#2 5MBS MOCN Network Sharing
Table 7.X-1: Comparison of solutions for KI#2 5MBS MOCN Network Sharing
	
	Solution

	Evaluation Aspects
	2
	7
	8
	9
	24

	Enable shared NG-RAN to optimize radio resource utilization
	Yes
	Yes
	Yes
	Yes
	Yes

	Applicable to any MOCN network sharing deployment
	Yes
	Yes
	No
	Yes
	Yes

	Additional efforts required when introducing a new MBS service
	No
	No
	No
	No
	Yes

	Number of TMGIs advertised
	All
	All
	One
	One
	All

	Backward compatible (Service announcement impact)
	Yes
	Yes
	Yes
	No
	Yes

	Additional logic in UE when receiving data
	No
	No
	No
	Yes
	No

	Resource Efficiency in 5GC and NG-RAN
	No
	Yes
	Yes
	Yes
	No

	Signalling impacts in 5GC and NG-RAN
	Yes
	Yes
	No
	Yes
	No


* * * * * End of Changes * * * * *    
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