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Abstract: This paper discusses an approach for reaching a workable and performant solution for the case of high number of public safety UEs in a cell receiving mission critical services. It also recommends the inclusion of an end-to-end descriptive section that would identify issues needed to be addressed specifically by various groups (e.g., SA2, RAN2, SA6), for an efficient realization of this goal.
1. Introduction
Unicast transmission/reception for Public Safety (PS) application is a good enough solution when only a number of UEs below the maximum number that can operate in RRC CONNECTED state in a cell need service. The main (if not only) compelling reason for Public Safety operators to adopt and use MBS is the perceived ability to handle a larger number of UEs in a cell. In their Justification sections, Rel-18 SIDs/WIDs from SA2 (SP-211645) and RAN2 (RP-213568) explicitly mention handling large number of UEs in the context of Public Safety or Mission Critical (MCX) applications.
NOTE: Optimizations involving large number of UEs in service areas spanning multiple cells may also be studied as part of this SID. 
It is thus essential that work performed by SA2 under Rel-18 5MBS Phase 2 (both SID and eventually, WID), in particular WT#1 and WT#5, identifies a comprehensive workable and performant solution that addresses all cases when high number of MCX enabled UEs need service within a cell.
2. Discussion
Public Safety applications using MBS should be understood as different than other MBS applications (e.g., broadcasting of TV or video clips), in the sense that they involve “calls” and auxiliary transmissions (e.g., location reporting), thus they require not only a downlink (DL) reception, but also periodic unicast and uplink transmissions. While WT#1.1 and WT#5 target MBS in downlink, to be useful for Public Safety, there is the need to also consider studying some minimum necessary set of technical aspects related to PS calls in totality. The alternative of not doing so is ending up with a potentially good MBS-only solution that, however, is not usable by Public Safety (PS).
It would be beneficial if SA2, given its central position both in terms of specifying and in system architectural terms, could document, as part of this study, a high-level end-to-end step-by-step complete outline or use case or descriptive narrative of a possible approach to how handling of high number of MCX enabled UEs in a cell would work. Such a description could identify all specific issues to be addressed by SA2 and/or other groups (e.g., RAN2, SA6, etc.) and help direct the development of the specifications inside and outside SA2.
The following are examples of issues that SA2 might need to address directly:
· The normal functionality of a MCX enabled UE, upon attempting arrival in, or transition to, RRC CONNECTED state in a congested cell (i.e., which already has large number of UEs in RRC CONNECTED state) is to engage the pre-emption mechanism, which could end up with that and/or other UE(s) getting released to RRC IDLE state. SA2, which is involved with pre-emption per 23.501 and 23.503, may need to adjust the pre-emption mechanism and interactions with subsystems under RAN control, to ensure desired functionality.
· Which UEs to keep in RRC CONNECTED and which ones to transition to RRC INACTIVE may be a RAN decision, based on information (e.g., priority) provided by the AF. However, since the AF and RAN subsystems normally do not communicate directly with each other, but only via the Core Network, SA2 may need to define information elements and/or messages to enable the exchange of information.

The following are examples of issues that SA2 may not need to address directly, but could identify and suggest for study to other groups:
· A successful RAN procedure to transition a UE from RRC INACTIVE to RRC CONNECTED, may need to include a first step of “making room” for the UE in RRC CONNECTED state, by first transitioning one or more other UEs from RRC CONNECTED to RRC INACTIVE. This entire procedure may be identified to RAN2 for possible study.
· Envisioned operations involving transitions between RRC states and reception of service in RRC INACTIVE may require updates to existing performance requirements. This issue may be identified to SA1 and SA6 for possible study.
· MCX enabled UEs need to occasionally or periodically request transitions from RRC INACTIVE state to RRC CONNECTED state in order to send location reports and/or reception (“listening” to MBS) status reports. Reducing the frequency or temporarily inhibiting such requests for transitions without impairing reliability is a desirable goal for UEs. This issue may be identified to SA6 for possible study.
3.	Conclusions
Conclusion 1: It is beneficial for SA2 to take in consideration totality of functionality and performance when studying the issue of large number of UEs participating in public safety calls as part of work for WT#1 and/or WT#5.
Conclusion 2: It is beneficial for SA2 to include in the TR a high level description of the end-to-end functionality for the selected solution(s) for large number of public safety UE receiving service in a cell, in order to facilitate convergence of views and solutions and identification of related issues for study and resolution by various groups (e.g., SA2, RAN2, SA6).
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