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1 Discussion
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]As pointed out in RAN3 LS R3-225229, the scope of the work task on resource efficiency for MBS reception in RAN sharing scenarios within the RAN WID is not restricted with regards to the type of the MBS session (broadcast / multicast) as compared to the SA2 SID, where ongoing studies have been conducted for broadcast MBS sessions only. 
In RAN WID (RP-221458) Enhancements of NR Multicast and Broadcast Services
4.1	Objective of SI or Core part WI or Testing part WI
Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
In SA2 SID (SP-211645) Architectural enhancements for 5G multicast-broadcast services Phase 2
4	Objective
WT#1.2	Study feasible and efficient resource utilization for the same broadcast content to be provided to 5G MOCN network sharing scenarios (i.e., multiple CNs are connected to the same NG-RAN);
[Observation-1] The RAN WID is not restricted with regards to the type of the MBS session (broadcast / multicast) for the work task on resource efficiency for MBS reception in RAN sharing scenarios.

RAN Plenary LS S2-2210175 pointed out: “TSG RAN considers that from technical point of view support of resource efficiency for MBS reception is beneficial regardless of the MBS session type (broadcast / multicast).”
[Observation-2] RAN Plenary acknowledges the benefits of enabling resource efficiency for MOCN multicast service

And even TR 23.700-47 points out in section 4.1 that 
- The system shall provide an efficient transport for a variety of multicast and broadcast services.
From technical perspective, function and protocol design for control of multicast MBS sessions resources have been separated from those defined for broadcast MBS sessions to a certain extent. However, when it comes to enabling resource efficiency for RAN sharing, principles concluded for broadcast MBS sessions can be very well applied to multicast MBS sessions as well.
Principle-1 on how to enable NG-RAN to identify different MBS sessions transmitting the same content
For broadcast MBS Session, in KI#2, for each broadcast MBS session, Solution #2 and Solution#7 SSM Option propose to include additional session ID, while Solution#29 proposes to apply the same TMGI and include additional MOCN flag.
Regardless which solution is concluded for KI#2, the principle above for broadcast MBS Session can be applied to multicast MBS Session, and the following procedures need to be update:
· MBS Session Creation: AF provides information to MB-SMF 
· UE Join: SMF get information from MB-SMF and pass to NG-RAN
· Xn/N2 based handover: Source NG-RAN provides information to Target NG-RAN.
Based on the information received, MOCN shared NG-RAN can apply the same configuration towards UEs across different PLMNs to achieve radio resource efficiency.

Principle-2 on how to control the shared N3mb tunnels for broadcast MBS Session. 
For broadcast MBS Session, in the interim conclusion of KI#2, the following sentence is included: “It should be possible not to establish all the shared delivery tunnels to the same NG RAN from different PLMNs for the same MBS service.” 
The principle above for broadcast MBS Session can be applied to multicast MBS sessions when distribution setup procedure or distribution release procedure is triggered. 
· When establish shared delivery, the NG-RAN may decide not to establish the shared tunnel if there are sufficient shared tunnels (for other PLMNs). 
· When release shared delivery, the NG-RAN may decide not to release the shared tunnel if the shared tunnel to be released is still in use (by other PLMNs). The NG-RAN may also release the shared tunnel and establish a new one.

[bookmark: _Hlk118406222]Principle-3 on how to handle multiple MBS session update requests arriving at different times from different PLMNs 
For broadcast MBS Session, the NG-RAN should be able to cope with such situation in an implementation specific way. 
The approach above for broadcast MBS Session can be applied to multicast MBS sessions as well, and the related procedures are multicast MBS session activation, multicast MBS session deactivation and multicast MBS session update.

Even though the impacted procedures for multicast are quite different from the ones for broadcast, the principles for broadcast can be applied to multicast, and thus the changes to the multicast procedures are considered manageable.

There are some concerns on PDCP sequence number discontinuity during mobility of UEs who join the multicast MBS session, when the packets over the air are from different MB-UPFs. Similar issue exists for broadcast as well when UE moves from one NG-RAN to another one while the packets over the air are from different MB-UPFs. RAN WGs need to have a consistent solution to resolve them.
From SA2 perspective, addressing both multicast and broadcast services at the same time ensures consistent and future proof solution across the system.
[Proposal-1] SA2 expects RAN3 can progress on the multicast MBS reception optimization for RAN sharing. SA2 can make alignment with RAN3 during normative phase when RAN3 has the conclusion, as the way of working of many other topics between SA2 and RAN3.

2 Proposal
[Proposal-1] SA2 expects RAN3 can progress on the multicast MBS reception optimization for RAN sharing. SA2 can make alignment with RAN3 in normative phase when RAN3 has the conclusion, as the way of working of many other topics between SA2 and RAN3.

3 Annex
There are comments shared in S2-2208286 (in SA2#153E) and in S2-22xxxxx was S2-2208286 Discussion 5MBS MOCN multicast.docx (in offline CC before SA2#154), and Ericsson’s response towards those comments (see 1-8 below) are provided below:
1. Most proposed solutions for MOCN network sharing suggest signalling enhancements to the MBS Session Start for Broadcast. The signalling enhancements are send from MB-SMF towards NG-RAN nodes in the first interaction related to the MBS sesssion to inform them that MOCN network sharing applies. This procedure is not applicable for muticast.
[Ericsson response]: The concluded principles for broadcast are applicable for multicast, while the procedures cannot be applied directly.

2. For multicast, the MBS session is set up in a completely different manner towards RAN nodes: Join requests from UE towards the SMF are the first step and a discussion is required what session ID the UE should use and whether and how the SMF needs to be aware that MOCN applies to an MBS session.
[Ericsson response]: SMF can get additional information within MBS session context from MB-SMF and send to NG-RAN, following the same principle as broadcast.

3. For broadcast, only the TMGI as MBS session ID is supported, but for multicast also a source specific IP multicast address is allowed. Some of the proposed solution for broadcast target special characteristics of the TMGI
[Ericsson response]: NG-RAN can get the TMGI for multicast MBS session as well. UE may join via SSM, and it will receive TMGI in Join Accept response message. At this moment, TMGI has been allocated.

4. For multicast, NG-RAN nodes determine the need to distribute an MBS session via the presence of UEs they serve in the MBS session. The NG-RAN node then interacts with the MB-SMF via the shared delivery establishment procedure. All those procedures are only applicable for multicast and potential enhancements need to be discussed.
[Ericsson response]: The concluded principles for broadcast can be applied for multicast procedures.

5. Only for multicast, SMFs and NG-RAN nodes need to discover an MB-SMF serving an MBS session via the MBS session ID.
[Ericsson response]: It can be done based on Rel-17 procedures. No additional enhancements foreseen.

6. NG-RAN nodes may also be added to the multicast session via handover of UEs in the multicast session. Discussion is needed whether information about MOCN network sharing is the related procedures is required.
[Ericsson response]: Handover procedure will be impacted, following on the concluded principles for broadcast and specified Rel-17 handover protocol solutions for multicast.

7. Multicast also has procedures to minimize packet loss during mobility of UEs in the multicast MBS session based on sequence numbers generated by the MB-UPF and it is unclear what to do in that respect if there are multiple MB-UPFs as source for the MBS data.
[Ericsson response]: PDCP sequence number discontinuity may take place no matter for broadcast or multicast, if UE receives packets from another MB-UPF. And it is up to RAN WGs to further discuss.

8. Unlike Broadcast, multicast MBS sessions may be activated and deactivated. Considerations on how to handle related signalling arriving at different times from different PLMNs and how to ensure that the MBS data are received at appropriate times are required.
[Ericsson response]: Similar as Broadcast (the broadcast MBS sessions may be updated at different times from different PLMNs), the activation/deactivation can follow the same principle.

3GPP
SA WG2 TD

