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1. Introduction

This discussion paper covers:

A. Current status and summary work plan for Rel-17 5MBS in SA (SA1, SA2, SA6) and RAN (RAN2, RAN3).

B. Some technical aspects (e.g. features, architecture) of particular interest to public safety of the planned work.

C. Risks and concerns for public safety
D. Recommendations for next steps 
2. Planned Rel-17 5MBS work
Rel-17 5MBS work is aligned with other Rel-17 work (as decided at TSG#86 in December 2019) in all three TSGs, roughly as follows:
· RAN work is supposed to start after March 2020 and end by June 2021. A one quarter extension (until September 2021) is possible.

· Planning of Stage 2 in SA is based on SA2 work and is supposed to run between now and September 2020. A one quarter extension (until December 2020) and further “alignment with RAN” CRs are possible in 2021.
· Stage 3 in CT will be aligned with SA2 work and is supposed to run for three quarters (currently between September 2020 and June 2021) upon completion of the SA2 work. A one quarter extension past the start date is possible.
Note that SA3 and SA6 may have dependencies on both SA2 and RAN work and some additioal detailed planning may be necessary to address SA3 and SA6 work.

2.1 Work in SA1
At the Reno meeting (November 2019), SA1 has updated TS 22.261 section 6.13.2 to include service requirements specifically applicable to mission critical applications using 5G multicast. See S1-193575.
2.2 Work in SA2
SA2 is working on the Rel-17 SID FS_5MBS, described in SP-190625. It is expected that the SID will eventually yield TR 23.757, be completed by June 2020 and that work will continue under an SA2 Rel-17 WID with a current target completion date of September 2020. An additional AdHoc meeting, a one quarter extension and allowance for CRs for alignment with RAN work during 2021 may be possible.
The final approved work time allocation is given in SP-191381. The time allocation for 5MBS has been drastically reduced from the requested roughly 30 TUs (18 for SID plus 12 for WID) to 13.5 TUs (8 for SID plus 5.5 for WID). Based to SP-191373 and the current content of TR 23.757, technical topics include functional allocation and architecture, MBS session management, service levels, levels of authorization, QoS support, localized service, service continuity (including unicast-multicast transitions) and public safety.
2.3 Work in SA6
SA6 has produced TR 23.774 under the Rel-17 SID FS_MC5MBS  (SP-190929), which is due for completion in March 2020. The TR identifies six architectural requirements and design goals (that SA2 and RAN should meet) and the associated features (for SA6 to provide) in order to address shortcomings, enhancements and optimizations for public safety applications using multicast. A summary of the content has been communicated to SA2, RAN2 and RAN3 via liaison statements.
2.4 Work in RAN2
RAN2 is the RAN lead group for the WID NR_MBS (RP-193163) and will start work after March 2020, with a target completion date of June 2021. The WID may include an initial short study phase. The approved work time allocation covers RAN2 and RAN3 and is given in RP-193216. For RAN2, the time allocation is 11.5 TUs. The work is limited to NR and will be based on SC-PTM. Technical topics include interactions with unicast including service continuity, switching between unicast and multicast and mobility. Both operations in RRC CONNECTED mode and RRC IDLE are targeted.
2.5 Work in RAN3
RAN3 will also start work on the WID NR_MBS (RP-193163) after March 2020, with a target completion date of June 2021. The approved work time allocation is given in RP-193216. For RAN3, the time allocation is 9 TUs. Technical topics may address service continuity and may include interface alignments with SA2.
3. Some technical aspects of particular interest for mission critical
Architecture: There are several proposals in SA2, all leveraging the unicast architecture and functional enetities in 23.501 and adhering to the principle of separation between the control plane and the user plane. One issue of discussion is whether the BM-SC (or equivalent) will be present in the architecture, and if yes whether it will be part of the service layer or part of the core network. Should the decision be not to mandate a BM-SC (or similar), probably the session management function (SMF) and the user plane function (UPF) may provide part of the BM-SC functionality.
Levels of service: This concept will apparently be used to provide several (at least two) somewhat distinct modes of operation, corresponding to particular needs of various applications that may use multicast. It is possible that public safety, given its specific needs, may use a different level of service than most other services.
Legacy support: This concept is not well understood and does not have yet an agreed definition, but there is some recognition that it may be necessary. Vendors with developed chipsets or equipment and operators with installed systems may require some migration path from MBSFN/4G to multicast/5G. Currently, interoperability between multicast in LTE and multicast in 5G is not being addressed by the envisioned work.
Autonomous unicast-multicast transitions: Both the SA2 SID and the RAN WID on 5MBS contain support for the optimization of unicast-multicast transitions decided solely by RAN without receiving indications from, or providing indications to the application servers. The goal is for the transition to be lossless. It is not clear yet whether this “transparent” mode will be the only mode of operation, what the latency of the decision and execution will be, or if all the side effects for all situations will be addressed satisfactorily. 
Synchronization / handover / multi-cell: The starting point for 5MBS is SC-PTM, and the multi-cell operation may end up being coordinated in the core network and/or may be limited to the gNB-DU cells under one gNB-CU. SFN operation (at least across gNB-CUs) is left to the implementation, rather than standardized. Unicast handover is already supported, and could, in principle, be combined with autonomous unicast-multicast transitions to provide handover between unicast and multicast or between multicast and multicast. 
4. Risks and concerns for public safety
The architectural requirements and design goals identified by SA6 in TR 23.774 have been liaised, presented, and discussed in SA2, RAN2, RAN3, SA and RAN to the point that general awareness of them has been achieved. The SA2 SID has specific references to public safety, while the RAN WID contains the following text in the Justification section (yet NOT in the Objectives section):
In particular, for public safety and mission critical, we should take into account as much as possible design goals identified during the SA6 Study on enhanced Mission Critical (MC) services over 5G multicast-broadcast system (SP-190726) as captured in TR 23.774 and requirements identified by SA1 in TS22.261, clause 6.13.2, provided that the RAN system complexity is manageable. 
However, the requirements and design goals are not explicitly reflected in the Objectives sections of the SID and WID. 

It is a reasonable conclusion that, in general, SA2, RAN2 and RAN3 are by now aware of what the public safety community is requesting for multicast/5G. The other factors of success are level of mission critical related expertise and assimilated understanding by those groups, amount of allocated work time and how it aligns between the groups, and ability to recognize when engaging SA6 becomes necessary combined with willingness to act on that need in an impactful way.
It is apparent that there are fairly strong beliefs in SA2 and RAN that functional layers below service and applications (e.g. Core Networks, RAN, which are under SA2 and RAN’s responsibilities) are the best place to handle functionality and conditions detectable at RAN, although not fully aware of the details of the services/ application. This concept is being translated in an architectural and functional model with strict layering and functional partitioning which may be seen as definitional for 5G multicast. Some particular concerns:

· It is not clear how (and how rapidly) real-life conditions such as pre-emption, different/changing priorities levels, different QoS levels, etc. which may occur during public safety group calls will be handled when autonomous unicast-multicast transitions decided at RAN level are used.
· Automatic mapping (multiplexing) of multiple service data flows (of different/changing priorities and QoS) to multiple multicast bearers (of different QoS and changing multicast service areas) may not be optimally achievable at the Core Network level, in the absence of application aware knowledge.

· The necessary notifications to application servers of RAN conditions (e.g. start/end congestion, pre-emption) may not be provided to allow service aware optimized handling.     
The concern, from a public safety point of view, is that the pursued approach will optimize for elegance of the overall model and simplicity of the interfaces, as well as for basic/simple operating cases, while public safety may benefit more from solutions that enable handling of conditions and application-aware optimizations at the application server level.
Another issue of concern is the handling of synchronization and handover. There seems to be some confusion between SFN (which requires tight synchronization and control plane signaling to coordinate resource, but might not be strictly necessary for public safety) and synchronization in general (which may be loose, may be done in the user plane and is required by public safety). The current RAN WID objectives do not guarantee synchronized delivery and lossless handover between multicast bearers and leave synchronization to the implementation. 
The concern from a public safety point of view is that, if deployed in the field, there may immediately be cases of human detectable unsynchronized voice/video and that handover failure and perceptible service discontinuity (e.g. packet loss) may occur. In such cases, users may request that multicast not be used.
5. Way forward
It is clear that standardization via liaison statements is not possible and that presence and active participation of interested parties in the meetings and conference calls of  groups that actually formulate the implementable specifications are necessary. Awareness of issues does not guarantee that they will be addressed in a satisfactory and timely manner.
(1) It is thus recommended that interested parties participate and coordinate to follow up closely the 5MBS topic and get actively involved in the work of groups like SA2, RAN2 and RAN3 throughout the duration of Rel-17. 
From a public safety perspective, some general principles to be followed are:
· Meet the requirements and design goals as stated in 22.261 and 23.774;
· (2) Ensure stability of the MC services defined by SA6 transition to 5G by safeguarding the available service and application layers work, by providing gradual transition and an incremental migration path when new interfaces and procedures are defined;
· Take a prudent approach, introducing new functionality with an ability to go around it, if it turns out in the field that it does not perform as expected. Remember that Rel-17 shortcomings are unlikely to become visible in real life deployments before year 2024 and then it would take a full standardization-implementation-deployment multi-years cycle to fix the problems.
As an example of balance between gradual change and continuity in procedures, the MB2 interface can be slightly modified to terminate at the SMF and UPF rather than BM-SC, but the ability to control the creation, deletion and modification of multicast bearers and then to map informations flows to those bearers can be preserved in Rel-17.
(3)  It is further recommended, that when functionality described in TR 23.774 becomes specified by other groups, SA6 should start a work item, as follow-up to the SID FS_5MCMBS, to align and integrate public safety multicast with the 5G system. 
