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 Introduction

This paper aims to share our views on spec impacts to support network sharing, especially cross working group impacts. therefore options that might bring impacts to other working groups are also provided. 

And we advocate that RAN3, while leading this feature, shall act to coordinate among WGs (e.g., SA2, SA4, RAN2, etc..) to really lead such feature to achieve the best solution we can get.

 Discussion

 requirements

Network sharing aims to reduce network CAPEX, for sure. However there are some subtle difference between legacy network sharing and network sharing for MBS [1]. 

for legacy, it aims to multiplex services from different PLMN onto the same network or gNB; 
for MBS, it is network to avoid duplicated resources for the same MBS service.
Network sharing is a common practice to reduce network CAPEX. With RAN sharing deployment, if the same Multicast/Broadcast service is provided by two (or more) operators separately, this service would be recognized as separate TMGIs resulting in duplicated PTM radio resources consumption in the same cell for transmission of the same content. This justifies resource efficiency improvement in the RAN sharing scenario. 

Network sharing aims to avoid duplicated resources in RAN for the same MBS service.
 recognition of the MBS service 
The first issue would be how to recognize the same MBS service, therefore RAN is able to take measure to allocate the same resources to avoid the duplication. Since RAN is not aware of such information of service level but only session level for QoS enforcement, RAN shall rely on SA2's guidance on the recognition of the same MBS service.

In the case of network sharing, multiple Multi-Operator Core Networks (MOCNs) from different PLMNs might connect to the same RAN node, e.g., gNB. To avoid duplicated resources being allocated to the same MBS services, RAN recognizes that even the MBS session with different session ID, e.g., TMGI or IP multicast address are actually of the same MBS service in the application layer. 

As far as we know, SA2 is also working on this issue if we quota the progress in SA2 here: regarding the MOCN RAN sharing for broadcast, SA2 has several alternatives and they assume MOCN RAN nodes can identify the same MBS services by the additional information provided by 5GC. One suggestion we can make is, wait for SA2 on which extra information will be provided to RAN to uniquely identify the same MBS service even the session management signaling are from the different core network. After that, RAN3 starts the stage 3 work on NGAP design. 
SA2 is working on how to enable RAN nodes to identify the same MBS services by the additional information provided by 5GC

RAN3 waits for SA2 on the additional information provided by 5GC to identify the same MBS services from different MOCN.

 how to avoid duplicated resources

After knowing that the same service, we here focus on how to avoid duplicated resources. And we further assume for multicast session it is network implementation at current state (not considering the RRC_INACTIVE reception support in Rel-18 whose solution is undetermined yet). Therefore the following analysis will be for broadcast only.

For MBS in network sharing scenarios, there are several options to avoid duplicated resources to the recognized MBS service. The duplication avoidance can be done in different levels: Common PTM config delivery and common PTM data transmission:

option 1. multiple PTM config for the same MBS service (with distinct TMGIs) for one common PTM data transmission. This option features the least RAN2 spec impacts but more overhead in the PTM config delivery.
option 2. multiple distinct TMGIs are associated with one single set of PTM config. However, this option needs RAN2 confirmation on how to design a ASN.1 structure to avoid any compatibility and overhead issue.
option 3. single PTM config in the MCCH, and single PTM data transmission, to fully reduce any overhead at access layer. UE recognizes the TMGI broadcast in the MCCH is associated with other TMGIs allocated by other MOCN, while the association can be provided in upper layer. This option needs SA4 confirmation on how to design the service layer info, e.g., USD.
RAN3 is suggested to initiate cross WG discussion to consult related WG to make the final decision.

To reduce the overhead on air interface, there are options that need RAN2/SA4 guidance, on where to provide UE the association of multiple TMGIs allocated by different MOCNs.
LS out to RAN2/SA4 on above options for RAN3 as the feature leading WG to make the final decision.

 Conclusion
We have the following proposals:

RAN3 can hold till SA2 provides the additional information for RAN3 to further design the NGAP.
Proposal 1
RAN3 waits for SA2 on the additional information provided by 5GC to identify the same MBS services from different MOCN.

Also, RAN3 needs guidance on to avoid duplicated resources for the same MBS broadcast service.
Proposal 2
LS out to RAN2/SA4 on above options for RAN3 as the feature leading WG to make the final decision.

A draft LS is provided in R3-224947.
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