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The NR MBS WI has been declared “closed” at the previous TSG RAN and, further corrections were worked on at the last RAN WG meetings [4]. Now it seems appropriate take a comprehensive look at the complete specified “package” and analyze the upcoming work for the next release. This document discusses open topics from Rel-17 MBS work and proposes to update the Rel-18 WID [1] accordingly.
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2.1	General
We have been providing considerations about obvious limitations of the Rel-17 MBS concept at numerous occasions, most recently at RAN#95-e in [2] and at RAN#93-e in [3]. In particular, among other things we highlighted in [2] there is a possible area for improvement of multicast (e.g. in RRC_INACTIVE mode in congested areas). We are going to further elaborate on that, looking specifically at the contents of the approved Rel-18 MBS WID [1].
2.1	System Resources, Timing and Public Safety
It seems beneficial to start with some observations about multicast and public safety, given that such scenarios provide an excellent “sanity check” for multicast scalability in extreme situations. Many considerations for public safety are also applicable to less demanding use cases.
Rel-17 supports deactivation of Multicast MBS sessions of any kind, hence also Multicast MBS sessions for public safety can be deactivated. 
When Multicast MBS sessions are inactive, UEs can be in any CM/RRC state, hence also in released to CM-IDLE or CM-CONNECTED with RRC Inactive state. 
Further, WT#5 of the related SA2 Rel-17 MBS FS can be regarded as a “left-over” from Release-17 discussions on scalability issues. Focusing on public safety UEs is deemed to serve as an excellent example for a service where numerous extreme requirements and scenario settings are concentrated in a single use-case, but it is thought to be applicable for other use-cases where not all requirements and scenario settings are given at once. 
Observation 1: Public safety scenarios pose a number of “extreme” requirements which however are also applicable for other use cases.
The issues can be categorized as follows, although in reality those categories are dependent from each other to a certain extent. While some of these aspects may lie within SA2 scope to be discussed, most are completely with TSG RAN’s competence to handle. In some cases, some collaboration with SA2 will be needed. 
1. System resource requirements 
System Resources are limited in general. if system resources would not be limited, 3GPP standardization work would be much less challenging. From an NG-RAN perspective, a perspective that has proven to provide most valuable input on system functions that deal with resource limitations, the following aspects can be brought forward: 
1a. Limitation of number UEs in CM-CONNECTED in a cell/NG-RAN node:
An NG-RAN node cannot admit endless UEs, regardless the state the UE is held by the NG-RAN node. Applying a certain statistical model for the admitted UEs, the RAN has to provide a certain minimum service for the UEs expected to request resources for (individual) data transmission, and a certain statistical model regarding the effort to keep the UE in RRC_CONNECTED (mobility, measurements, link control etc.)
1b. Limitation of number Data Radio Bearers in a cell/NG-RAN node :
UEs in RRC_CONNECTED are provided with a DRB if a PDU Session Resource is established for them.
Note, that the above aspects are within TSG RAN scope, but have repercussions/indirect impact on TSG SA discussions.
Observation 2: Both in terms of number of UEs in CM-CONNECTED mode and in terms of number of Data Radio Bearers per-cell and per-NG-RAN node, currently specified multicast functionality will hit the maximum resource limit very rapidly for high numbers of UEs.
2. Timing requirements at Session Activation. 
System resources for a Multicast MBS Sessions need to be setup in a limited amount of time, hence the time interval from the application-level trigger until all UEs and system resources are configured with multicast MBS Session Resources is an indicator of the responsiveness of the system. Requirements on the responsiveness for public safety and similar services is very short and specified in TS 22.261. The following aspects that determine the responsiveness at session activation can be brought forward: 
2a. Generation and Processing information required to determine the area within which UEs in CM-IDLE or RRC_INACTIVE are Group Paged at Session Activation. [TSG SA and TSG RAN scope] 
2b. Communication among system entities to establish Associated PDU Session Resources for providing NG-RAN information which MBS Sessions the UE has joined [TSG SA and TSG RAN scope] 
2c. State Change of UEs from CM-IDLE or RRC_INACTIVE to RRC_CONNECTED, given the limitation of the Random Access Channels (RACH) in cells with high UE populations. [TSG RAN scope only] 
2d. Improvements in terms of Group Notification RAN resource utilization [TSG RAN scope only] 
Observation 3: All steps currently required to set up multicast, negatively impact the system responsiveness in providing public safety services.
We believe we should address the above points to improve the approved Rel-18 WID.
2.3	Proposed Modifications to the Approved Rel-18 WID
First of all, the above points and their relationship to public safety services provisioning should be better highlighted, already in the justification section. There should be a stronger indication for multicast in RRC_INACTIVE mode and for additional functions that are able to cope with NG-RAN limited capability to admit larger numbers of UEs in CM-CONNECTED mode and respective DRBs. Furthermore, we would propose to highlight the need to meet timing requirements for multicast session activation when potentially large numbers of UEs simultaneously receive the session activation notification.
Then, we propose to add the following two bullets to the objectives section:
-	Study and specify further means to enable NG-RAN to cope with given per cell/NG-RAN node resource capacities for multicast, e.g. in terms of number of admittable UEs in CM-CONNECTED, number of admittable DRBs and other aspects. [RAN3]
-	Study and specify means to enable NG-RAN to comply with timing requirements at multicast session activation, taking into account, among others, issues arising from cells with high UE populations, e.g utilization of Random Access Channels and related UE-dedicated signaling, and other aspects. [RAN2, RAN3]
Proposal 1: Update the Rel-18 MBS WID according to [5], adding an objective on the support for larger numbers of admittable UEs in CM-CONNECTED mode and of DRBs [RAN3].
Proposal 2: Update the Rel-18 MBS WID according to [5], adding an objective on complying with timing requirements at multicast session activation for large numbers of UEs, considering among others utilization of Random Access channels, related UE-dedicated signaling, et al. [RAN2, RAN3]
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Looking at the now concluded and “corrected” Rel-17 MBS WID and at the follow-up Rel-18 WID, we have made the following observations and proposals. Note: we focused on public safety scenarios because they are so extreme that they help to highlight any potential areas for improvements. None the less, these considerations apply to the more general case.
Observation 1: Public safety scenarios pose a number of “extreme” requirements which however are also applicable for other use cases.
Observation 2: Both in terms of number of UEs in CM-CONNECTED mode and in terms of number of Data Radio Bearers per-cell and per-NG-RAN node, currently specified multicast functionality will hit the maximum resource limit very rapidly for high numbers of UEs.
Observation 3: All steps currently required to set up multicast, negatively impact the system responsiveness in providing public safety services.
Proposal 1: Update the Rel-18 MBS WID according to [5], adding an objective on the support for larger numbers of admittable UEs in CM-CONNECTED mode and of DRBs [RAN3].
Proposal 2: Update the Rel-18 MBS WID according to [5], adding an objective on complying with timing requirements at multicast session activation for large numbers of UEs, considering among others utilization of Random Access channels, related UE-dedicated signaling, et al. [RAN2, RAN3]
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