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 Introduction
This paper aims to address the following scope issues around Rel-18 enhancement to NR MBS. In the first meetings of Rel-18 NR MBS, discussion that might concern the working scope were carried out in RAN2 and/or RAN3. To utilize the limited TUs for the WI more efficiently, the following observation/suggestions are made:

Support to capability limited UEs. Since in the RAN WID of Rel-18, any enhancement for capability limited UEs are out of scope, it is suggested that any further discussion shall be triggered in other WG first, i.e., no further discussion in RAN WGs.

Network sharing, whether multicast shall be supported (RAN3 117-e, an LS was sent to RAN Plenary and guidance is expected). We suggest that before SA2 confirms the support or plan to support of multicast, RAN focuses on network sharing of broadcast for now.
 Discussion

capability limited UEs support

There was an SA2 originated LS triggered discussions in RAN1/2/RAN Plenary, around how to better support capability limited UEs, e.g., RedCap UEs. It was then confirmed after numerous offline and online discussions that,

"Rel-17 specifications do not prevent any UE, including RedCap UEs, to support MBS" (RAN 96) [1]. 

"It is up to network implementation whether/how to enable Redcap UE to receive MBS broadcast/multicast." (RAN2 119-e) [2].

RAN WG confirms that it is up to network implementation whether/how to enable Redcap UE to receive MBS broadcast/multicast.

Meanwhile, in Rel-18 NR MBS WID which focuses on scalability and MCPTT support, capability limited UE support is not in scope [3]. (This was also confirmed in the RAN1 LS back to SA2 [4])

Capability limited UE support is not in the scope of Rel-18 NR MBS.

To further limit the discussion on existing objective of Rel-18 NR MBS with limited TUs, it is suggested that no more discussion shall be triggered for capability limited UEs, unless such requirement is further confirmed by other WGs, e.g., SA2/SA4. Before that, RAN WGs shall not re-open the discussion on how to optimize for capability limited UEs.

For Rel-18 NR MBS, RAN does not pursue enhancement for RedCap UEs (only if it is required by other WGs).

network sharing scenarios

There is an explicit misalignment between SA and RAN WID on network sharing. 

The RAN scope [3] does indicate the network sharing is for MBS with implicit assumption that both multicast and broadcast shall be supported, with the hope that PTM transmission of both multicast and broadcast are shared with maximized efficiency benefits.

While in the SA2 study item, multicast is not in scope unfortunately as elaborated in Key Issue 2 [5, 6]. RAN3 therefore triggered an LS then to seek guidance from RAN plenary [7].

There is an explicit misalignment between SA and RAN WID on network sharing.

Although part of the impacts to 5GC can be similar, e.g., as in service layer 5GC shares much common between multicast and broadcast, there are indeed considerable, if not more, distinctions especially on the session management part for multicast. Such distinction is reflected in RAN3 spec too:

MBS Session ID, session status for multicast needs to be synced between RAN and 5GC,

NG-U tunnel management / coordination,

There might be even issues for how to support Rel-18 features like RRC_INACTIVE support.

No need to mention there might be 5GC internal signaling and 5GC-AF interaction signaling enhancement, which is out of RAN scope though. 

Such impacts to NGAP, inter 5GC, and 5GC-AF interaction shall be evaluated in SA2 first, while RAN cannot proceed without SA2's support as such enhancement needs both support from 5GC and RAN to really work.

Impacts in SA2 could be similar between broadcast and multicast, however the evaluation shall be done with SA2's expertise first.

Network sharing for multicast won't work with unilateral support from RAN.

It is suggested to confirm above observations from RAN plenary perspective and discuss how to move forward. A potential way forward is to postpone the study in RAN about the network sharing for multicast, while the network sharing for broadcast part shall be continued in RAN3.

RAN focuses on network sharing for broadcast before related working group, e.g., SA2, confirms multicast is to be supported.
Conclusion
# For capability limited UE, based on the observations to RAN WGs time spent on the discussions about capability limited UE, we made the following observations:
Observation 1
RAN WG confirms that it is up to network implementation whether/how to enable Redcap UE to receive MBS broadcast/multicast.

Observation 2
Capability limited UE support is not in the scope of Rel-18 NR MBS.

We suggest the following actions to be confirmed at RAN plenary meeting that:

Proposal 1

For Rel-18 NR MBS, RAN does not pursue enhancement for RedCap UEs (only if it is required by other WGs).

# For network sharing

We have made the following observations:

Observation 3
There is an explicit misalignment between SA and RAN WID on network sharing.

Observation 4
Impacts in SA2 could be similar between broadcast and multicast, however the evaluation shall be done with SA2's expertise first.

Observation 5
Network sharing for multicast won't work with unilateral support from RAN.

And suggest focusing on network sharing for broadcast for now:

Proposal 2

RAN focuses on network sharing for broadcast before related working group, e.g., SA2, confirms multicast is to be supported.
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Annex on network sharing
# On network sharing scope

RAN scope of network sharing [3]

Justification

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. 

Objective

- Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]

SA2 scope for network sharing [5]

WT#1.
How to enable support for and enhancement related to end-to-end MBS traffic delivery for, including large number of UEs:

WT#1.1
Enabling UE's receiving Multicast MBS Session data in RRC states in RRC Inactive state;

NOTE 1: RRC Inactive state support requires collaboration with RAN WGs.

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);

NOTE 2: The NG-RAN is assumed not to be aware of the same content via the application layer information detection.

NOTE 3: Collaboration with RAN WGs is needed.

and in the TR of the study phase 23700-47 [6] reads:

5.2
Key Issue #2: 5MBS MOCN Network Sharing

5.2.1
Description

According to clause 5.18 of TS 23.501 [2], in a 5G Multi-Operator Core Network (5G MOCN), multiple CNs are connected to the same NG-RAN.

When the same broadcast content is to be delivered to multiple CNs, the AF will set up multiple broadcast MBS sessions towards those CNs, each CN delivering the same content towards the same shared NG-RAN node. Therefore, for a broadcast MBS Session, the consumed radio resource will be (N-1) times more than needed, where N is the number of CNs involved.

To investigate the feasibility of avoiding allocating more radio resource than needed, the following aspects need to be considered:

-
Whether and how to assist NG-RAN node to determine the same content is delivered by broadcast MBS Sessions from different 5G CNs?

-
Whether and how to assist NG-RAN node to determine which PLMN is used to broadcast the MBS session data?

- Which entity (e.g. AF or other NFs) could provide the assistance parameters to the shared NG-RAN if needed?

-
Whether and how to enable the UE to receive the broadcast content from the broadcast PLMN when the UE camps on cells of other PLMNs?

NOTE 1:
The feasibility of radio resource utilization optimization will be determined by RAN WGs.

NOTE 2:
Collaboration with SA3 is required regarding the security issue.
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