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Introduction

SA2 are working on the Phase 2 of Architectural enhancements for 5G multicast-broadcast services (5MBS_Ph2) within the release 18 version of the 3GPP specifications. The work is to provide for enhancement of the multicast and broadcast communication service within 5G system. The stage 3 work is to be developed by CT working groups (WG).

This paper describes the status of 5MBS_Ph2, analyses potential impacts to CT WGs, and finally the present paper shows that the authors will continue working in completing the work in stage 2 and are providing the necessary new work item description (WID) to carry out the work in the CT WGs as normative stage 2 has started.

2
Analysis of 5MBS_Ph2 status and CT1 impacts

2.1
General
Architectural enhancements for 5G multicast-broadcast services (5MBS) were introduced in the Rel-17 version of 3GPP specifications and CT WGs have worked on the stage 3 part of the work (under the 5MBS WID).

In Rel-17, CT1, CT3 and CT4 updated existing specifications and even developed some new specifications for the 5MBS work which is based in requirements from SA2 mainly stated in 3GPP TS 23.247 [1]. Now, SA2 are working on the Phase 2 of 5MBS, which study phase is already completed, including the development of the normative phase which is part of the Rel-18 version of 3GPP specifications.
The stage 2 study work on 5MBS_Ph2 is captured in 3GPP TR 23.700-47 [2].
2.2
Work objectives and work developed
5MBS_Ph2 is being developed to enhance the Architectural enhancements for 5G multicast-broadcast services as specified in 3GPP TS 23.247 [1] with focus on providing a wider usage for multicast/broadcast services. See further study work plan outlined in see SP-220072 [3].
The technical report in 3GPP TR 23.700-474 [2] uses stage 1 requirements defined by 3GPP TS 22.261 [4] (clause 6.1) and others (i.e., 3GPP TS 22.146, 3GPP TS 22.246 and 3GPP TS 22.101). Specifically, the work focuses on addressing a number of aspects that were excluded by RAN WGs from the Rel-17 work, e.g., to enable UEs to receive multicast MBS session data in the RRC Inactive state which would be beneficial for cases where power efficiency and serving large number of UEs in a geographical area have to be considered.
The 3GPP TR 23.700-47 [2] includes to the study of the following aspects:

1. How to enable support for and enhancement related to end-to-end MBS traffic delivery for, including large number of UEs. This aspect includes the followings:
a. Enabling UE's receiving Multicast MBS Session data in RRC Inactive state; and
b. 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).
2. Study whether and how to support on demand multicast MBS session triggered by AF, and efficient resource utilization via 5GC choosing multicast and/or unicast delivery for a certain service.

3. Study whether and how to support group message delivery for capability-limited devices, including NEF enhancement, coexistence of existing power saving mechanisms and MBS.

4. Study whether there are any identified performance issues for high number of public safety UEs, and if yes study necessary enhancements to 5MBS for that scenario.
The study work is completed by SA2 and a new work item description was approved for the normative stage 2 of the work (see SP-221131 [5]). The normative stage 2 work has already started with agreement of CRs under the 5MBS_Ph2 work item (see agreed 5MBS_Ph2 documents at SA2#154 and #154-AH-e).
The normative work is based on the conclusion of the study work and includes the following:

1. Support of UE's receiving multicast MBS session data in the RRC Inactive state.
2. Support of 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).
3. Support of group message delivery.

4. Support of coexistence with existing power saving mechanisms for capability-limited devices.

2.3
Potential CT1 impacts
As per previous 5MBS work developed by 3GPP, the stage 3 work is to be developed by CT WGs.

Potential CT WGs impacts can now be evaluated based on the conclusion of the approved study work in 3GPP TR 23.700-47 [2] and SA2 CRs approved or agreed for the normative phase of the work. Impacts to CT WGs are foreseen. Normative work is being captured in 3GPP TS 23.247 [1] and also some updates to the 5GS general architecture and procedures in 3GPP TS 23.501 [6] and 3GPP TS 23.502 [7] are done.

The CT1 group is impacted based on approved study work in 3GPP TR 23.700-47 [2] and in particular due to the start of the normative work (3GPP TS 23.247 [1]). Note that CT1 already defines the stage 3 part of 5MBS based on, mainly, 3GPP TS 23.247 [1].
As for CT1 impacts, CT1 needs to define updates to the 5GS NAS protocols defined by 3GPP TS 24.501 [8] based on normative stage-2 work being developed by SA2 (e.g., 3GPP TS 23.247 [1]). This work consists of:

· Update of the 5GMM because of receiving multicast MBS session data in the RRC inactive state. See KI#1 on "MBS session reception in RRC Inactive" (3GPP TR 23.700-47 [2]) and updates to 3GPP TS 23.247 [1].

· Update of UE power saving functions (MICO, eDRX). See KI#5 on "Coexistence with existing power saving mechanisms for capability-limited devices"(3GPP TR 23.700-47 [2]) and updates agreed to 3GPP TS 23.247 [1] and 3GPP TS 23.501 [6].
Additionally, CT1 may need to do some additional updates based on the result of the study on security enhancements for 5G multicast-broadcast services Phase 2 being developed by SA3 (SP-220539 [9]).

3
Conclusion

The authors of this paper provide an analysis of the status of the work under the 5MBS_Ph2 work within the Rel-18 version of 3GPP specifications.

As indicated in this paper, the stage 2 normative work has been started (see SP-221131 [5]) and the study phase is concluded and approved. Work item for the normative work was approved by SA plenary. Also, the normative work has started with approval or agreement of CRs (3GPP TS 23.247 [1], 3GPP TS 23.501 [6] and 3GPP TS 23.502 [7). Hence, the stage 3 work to be developed by CT working groups (WG) needs to be defined by a corresponding work item description in Rel-18.

The authors provide a new work item description (WID) proposal to carry out the CT aspects of the 5MBS_Ph2 work so the stage 3 part of the work can be developed by the CT WGs (see C1-230145/C3-23abcd/C4-23abcd).
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