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Abstract: This pCR proposes text that could make the development of TR 23.700-47 faster, by enabling better convergence of solutions and coordination of work among formulating groups, on issues related to providing service to large number of UEs using 5G MBS (WT#1 and WT#5). 
1. Discussion
The 5MBS phase 2 SID (SP-211645 approved in SA#94E) WT#1 and WT#5 attempts to solve the issue of providing MBS service to a large number of UEs. At least one use case involves the situation when there are more UEs in a cell than can be accommodated in RRC_CONNECTED state, which is the RRC state assumed for the solutions provided in Rel-17 for Public Safety applications. The RAN2 Rel-18 WID (RP-213568) “Enhancements of NR Multicast and Broadcast Services” explicitly mentions expanding the MBS services to UEs in RRC_INACTIVE state to “fully fulfill the requirements of e.g., Mission Critical Services, especially for cells with a large number of UEs”. At a minimum, SA2 needs to study this approach, and it is already apparent from discussions and submissions that there is strong interest in doing so.
It may be thus beneficial to document, at a level above specific key issues and solutions, a generic approach for handling large number of Public Safety UEs receiving MBS service in a cell, by enabling operation in RRC_INACTIVE state. The goal is to make available a reference description of desired behavior that could help getting everyone on a common page for quick convergence of solutions proposed in this TR, and also potential identification of related issues that may need to be addressed by other groups (e.g., RAN, SA6) in a more coordinated fashion.
This pCR proposes text under clause 4 of TR 23.700-47, loosely following some of the clause 4 structure used in the Rel‑17 study for TR 23.757 (Study on architectural enhancements for 5G multicast-broadcast services).
2. Proposal
It is proposed to capture the following changes in TR 23.700-47:
* * * * First change * * * *
[bookmark: clause4][bookmark: _Toc22214902][bookmark: _Toc23254035][bookmark: _Toc97289422][bookmark: _Hlk91782751]4	Architectural Assumptions and Principles
[bookmark: _Toc468687762][bookmark: _Toc22930356][bookmark: _Toc22987224][bookmark: _Toc23256810][bookmark: _Toc25353533][bookmark: _Toc25918779][bookmark: _Toc31011395][bookmark: _Toc43297392][bookmark: _Toc43733090][bookmark: _Toc50192841][bookmark: _Toc50466986][bookmark: _Toc54729735][bookmark: _Toc55202885][bookmark: _Toc57449861][bookmark: _Toc68074908]4.1	Common architectural requirements and principles
Editor's note:	This clause will document any architectural assumptions and principles for the study
-	Solutions shall build on the 5G System architectural principles as in TS 23.501 [2], including flexibility and modularity for newly introduced functionalities.
-	The system shall provide an efficient transport for a variety of multicast and broadcast services.
-	Only NR of NG-RAN connected to 5GC is considered as RAT.
-	Architecture reference models defined in TS 23.247 [4] clause 5.1 are used as the baseline architecture for this study. Enhanced Architecture and Solutions in this study shall enable UEs with Rel-17 MBS capability to receive MBS data from Rel-18 architecture/solutions.
Editor's note:	The impact on RAN is to be analysed by and coordinated with the relevant RAN WGs.
Editor's note:	This study may also include the potential enhancements identified by other WGs or other SIDs (e.g. FS_ 5GSAT_ARCH_Ph2) in their MBS work that need SA WG2 cooperation.
[bookmark: _Toc25353534][bookmark: _Toc25918780][bookmark: _Toc31011396][bookmark: _Toc43297393][bookmark: _Toc43733091][bookmark: _Toc50192842][bookmark: _Toc50466987][bookmark: _Toc54729736][bookmark: _Toc55202886][bookmark: _Toc57449862][bookmark: _Toc68074909]4.2	Specific architectural requirements and principles for public safety service in a cell with large number of UEs
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Public Safety specific  architectural requirements and principles:
-	Solutions shall enable simultaneous reception of MBS session data for a higher number of UEs in a cell than can be operating in RRC_CONNECTED state, to participate in public safety group calls using MBS-based service.	Comment by Ericsson-April01: Needs rephrasing if to be kept in this clause
-	Solutions shall ensure that the pre-emption and admission control mechanisms result in public safety UEs being able to complete the setup of the MBS services and then operate according to regulation and operator policy, when a mix of UEs participating in one or more services and/or one or more sessions within each service is present in the cell.	Comment by Ericsson-April06: We can consider capturing some of these aspects in the Informmative Annex?
NOTE 3:	This issue, which involves other Working Groups, deals with aspects like recognizing which UEs may be moved to RRC_INACTIVE (service continues via MBS) vs. moved to RRC_IDLE (service may fail), not impacting the UE while the UE is setting up connections or waiting for the floor (permission to talk), ability to override user settings in order to be able to pre-empt, if necessary, etc.
-Solutions shall enable provision of assistance information to NG-RAN from the application function (AF) via 5GC, if required/needed.
Editor’s note:	Solutions may require information to NG-RAN and application function (AF) to enable proper provisioning. This includes, e.g., the SA6 and RAN WGs deciding on, what information to be provided on, which members of a public safety group should stay in RRC_CONNECTED and which one(s) are candidates for being transitioned to RRC_INACTIVE. 
-	If MBS sessions are temporarily deactivated and are subject to subsequent (re)activation, resulting in UEs in e.g., RRC_INACTIVE state which need to be (re)-awakened to receive MBS service, solutions may enable simultaneously wake up (for MBS reception) for all the UEs associated with the session.	Comment by Nokia r01: A more plausible approach is to keep such UEs in RRC_INACTIVE, as also suggested in the original contributions
NOTE 4: For active MBS Session, it is assumed that public safety applications (under the remit of SA6) will initiate minimum number and frequency of requests to transition to RRC_CONNECTED state to perform uplink transmissions, while Public Safety UEs are in RRC_INACTIVE state.
 

-	Whether there is a need for additional solutions to minimize packet loss during MBS reception, this should be addressed together with RAN WGs.

* * * * End Next change * * * *

Annex X (Informative): Public Safety use cases of large number of UEs in a single cell 

This Annex covers the case when the mission critical enabled UEs are concentrated in a single cell. TR
A general public safety use case, for example, can assume that: 
1.	a cell with UEs receiving a mix of public safety and non public safety services: some UEs receive only non public safety services, other UEs receive only public safety services, being engaged in one or more mission critical one-to-one call or on single or multiple simultaneous group calls (e.g., PTT and video), and yet other UEs receive both public safety and non-public safety services at the same time;
2.	the number of UEs in RRC_CONNECTED state in the cell is at, or very near to, the limit of the number of UEs in RRC_CONNECTED state that can be accepted in that cell due to various limiting factors;
3.	at that moment, a number of mission critical enabled UEs (e.g., the occupants of a fire truck) interested in participating in group calls associated with a specific public safety group arrive roughly simultaneously in the cell with their UEs in various RRC states (or possibly, powered off) and attempt to perform the necessary connection steps to the RAN, CN and AF, to be able to connect and associate themselves to the public safety group of interest;
4.	this situation results in a larger number of UEs being or attempting to get in RRC_CONNECTED state than can be admitted in the cell in that state. The admission control to the cell and/or pre-emption mechanisms will be activated, resulting in some UEs already in RRC_CONNECTED state being transitioned to RRC_IDLE or RRC_INACTIVE to “make room” for some of the newly arrived mission critical enabled UEs to get to the RRC_CONNECTED state necessary to start/complete their association with the public safety group of interest;
5.	some (or all) of the mission critical enabled UEs associated with public safety group(s) of interest which use or intend to use MBS for downlink communication may have to be transitioned to RRC_INACTIVE or RRC_IDLE state to ensure that the total number of UEs in the cell in RRC_CONNECTED state does not exceed the limit for that cell;
NOTE 1:	The transition from RRC_CONNECTED state should not happen for just arrived public safety UEs before their association with the public safety group of interest is complete, which is needs to be ensured by public safety applications. Some application-function (AF) provided information about specific public safety participants in group calls (e.g., privilege status, priority) may be used to identify which UEs should be kept in RRC_CONNECTED state and which UEs are candidates for being transitioned to RRC_INACTIVE or RRC_IDLE state.
6.	whether an MBS Session for public safety is active or inactive, a UE in RRC_INACTIVE or RRC_IDLE state, may request transition to RRC_CONNECTED state to perform unicast uplink transmissions (e.g., to request the floor, send user data, send location reports, etc.). Since the number of UEs already in RRC_CONNECTED state in the cell may be at or near the cell admissibility limit, one or more UEs already in RRC_CONNECTED state may need to first be moved to RRC_INACTIVE or RRC_IDLE state, in order to “make room” for the UE wanting to transmit;
7.	while in RRC_INACTIVE state receiving user data via MBS under a session, a mission critical enabled UE may request (see bullet above), and be able to additionally start receiving public safety service via MBS, in parallel, under another session.
NOTE 2: Treatment of failure by public safety UEs in RRC_INACTIVE state to receive MBS downlink transmissions when expected to do so, is left to implementation.
* * * * End of changes * * * *
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