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Introduction

Rel-17 FS_MC5MBS was approved by SA#85 in Sept 2019 (SP-190929) as a six months study item due for completion in March 2020, to coincide in time with the Rel-17 prioritization work in SA and RAN, in order to give SA6 the opportunity to influence the content of Rel-17 for the use of MBMS/5G in public safety. The two objectives of the FS_MC5MBS study were: (1) to identify public safety desirable MBS capabilities to be suggested to SA2 and RAN for inclusion in their 5G work, and (2) to identify how SA6 can develop features in its specifications, to take advantage of those 5G MBS capabilities in order to provide enhancements and optimizations for public safety. 

As of today:

· The development of TR 23.774 by SA6 and the communication of its content via liaison statements sent to SA and RAN have achieved both objectives. A total of 6 architecture requirements and design goals have been identified and documented in TR 23.774 and informed to SA and RAN.

· TSG SA and RAN have completed (Sitges, Dec 2019) the content selection, prioritization and time allocation work for Rel-17 work, including MBS/5G. (Note: TSG SA Rel-17 planning refers to SA2 work only).
The following changes/additions are included, in order to complete the TR:

1) Update the References section;

2) Void the currently empty clause 4 and its subclauses;
3) Remove of currently empty subclause 6.2 and its subclauses; 

4) Remove of the Editor’s Note in subclause 7.3.1, in view of RAN’s inclusion of SC-PTM support in IDLE mode for Rel-17;

5) Provide text for Clause 8 (“Overall Evaluation”); and
6) Provide text for Clause 9 (“Conclusions”). 
Reason for Change

Changes and additions of text in order to complete the TR. 

Proposed text: 




***** First Change *****
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.179: "Mission Critical Push To Talk (MCPTT); Stage 1".
[3]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[4]
3GPP TR 36.868: "Evolved Universal Terrestrial Radio Access (E-UTRA); Study on group communication for E-UTRA".
[5]
3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
***** Next Change *****
4
Void






***** Next Change *****






***** Next Change *****
7.3.1
Solution description

This solution proposes a way for providing service within a cell to more UEs than the RAN can normally admit for service, when those UEs are engaged in mission critical group calls.
It may be possible that RAN could raise the admission control threshold for the normal maximum number of UEs admissible in the cell to enable this functionality while also being able to meet the public safety KPIs. However, this solution assumes that this will not happen, and proposes, as an example, an alternative solution of continuing service based on using UEs in IDLE state, thus not subject to the RAN admission control limits. 

The solution proposes:

NOTE: The text below combines SA6 procedural elements with RAN procedural elements for information and to facilitate understanding

-
When the number of MC UEs reaches a certain level in a cell, the MC AS switches the UEs to multicast mode (i.e. they start monitoring and receiving traffic on a shared MBMS radio bearer) and configures (prepares) them for functioning in "receive-only" mode (which would map to RRC IDLE).

-
As the number of UEs in the cell increases, the MC AS orders some of the UEs to "receive-only" mode, or the UEs transition autonomously when their assigned radio bearers are pre-empted by RAN.

-
Transitioned UEs continue to monitor, listen to and receive traffic on the same shared multicast bearers as before.

-
When it comes to transmission, the UEs in "receive-only" mode will have a potentially degraded service, as their access time to obtain uplink radio bearers will be longer than in the case of UEs in a "normal" mode of operation.

-
Based on the way they were configured, the UEs may attempt to access the cell shortly, when directed by user, upon mobility events, or when they need to update some parameters.

***** Next Change *****
8
Overall evaluation


The solutions presented in this TR address three key issues that were identified as potential capabilities of 5GS, to be supported in RAN and Core Network starting with Rel-17 in order to provide enhanced and optimized operations by public safety systems using MBS/5G: 
· enabling informed response by the application to events occurring in RAN;

· alignment of resource allocation/ releasing/reusing with the traffic model for group calls; and
· handling of large number of UEs within single cells, in order to support handling of large but localized  incidents.
For each of these key issues, a solution has been proposed, described and evaluated within the TR, including attempting to determine the impacts on the components of the system. Those evaluations are covered within clause 7.
All the proposed solutions rely, as a starting point, on already existing functionality: e.g. detection of events of events by RAN is available in 4G, while for 5G, TS 23.501 [3] already defines capability of entities (e.g. SMF, PCF) to be notified of "UE mobility event" by the AMF; rapid bearers setup and release and the ability to quickly connect, disconnect and re-connect UEs to the system, which ultimately enables optimized resource use during a group call, are already key features for mission critical applications. Therefore the proposed solutions are based on reuse and extensions of previously offered functionality.
All the proposed solutions allow or recommend use of configuration variables to control where (at which entities) the processing of events occur; whether to place group calls directly in MBS mode or go through unicast transitions; whether to hold onto bearers or release / re- allocate them in coordination with the floor control events; and autonomous transitions (involving dis-connections and re-connections) to “receive-only” mode.  The use of configuration variables allows for maximal behavioural flexibility in the offered functionality.
Impact:
As shown in each of the individual solution evaluations within clause 7 of this TR, the impact on RAN (detection and reporting of events, quick allocation and re-allocation of resources and rapid connection and re-connection of UEs) is limited, in view of existing functionality and of the approved Rel-17 WID on 5MBS, which clarifies that the UE operations in IDLE / INACTIVE state(s) are part of Rel-17.
The known impact on Core Network is also relatively small and consists mostly of transporting signalling along the path between the application servers and the RAN. The Core Network architecture and functional partitioning are not defined at the time of this writing, but it is expected that the design will include support for mission critical functionality from the beginning.
Most impact of the proposed solutions will be in the application servers functionality. Assuming that the suggested 5G features are made available by RAN and SA2 as described (or similar) in this TR, then the application servers can take advantage of those features and provide functionality and procedures: for registering/de-registering interest for specific events and receiving and processing notifications; for performing rapid allocations and de-allocations of resources in conjunction with floor control and mobility events; for performing quick disconnection /re-connection and supporting “receive-only” mode.
In short, the solutions described in this TR, propose some limited impact 5G extensions to RAN and Core Network functionality, which, if performed, will enable the mission critical application servers to address shortcomings and provide significant enhancements and optimization for public safety use of multicast services. 
9
Conclusions

A summary of the six architectural requirements and design goals for mission critical 5G over MBMS in this TR is presented in Table 9-1, using text from liaison statements sent to SA and RAN and pointing to service requirements provided in TS 22.261 [5] subclause 6.13.2. 
	Item
	Capability
	SA1 Service Requirements
	SA6 Architecture Requirements / Design Goals

	1
	Fast setup time [ ~ 115 ms, see TR 36.868 [4],Table 5.1.1.1-1]
	The 5G system shall be able to setup or modify a broadcast/ multicast service area within [1s].
	The amount of time required for the setup, modification and tearing down of unicast and broadcast / multicast sessions / bearers used for mission critical applications shall be compatible with meeting public safety KPIs (see 3GPP TS 22.179 [3] section 6.15) for call events (e.g. call setup).

	2
	Loose (non-SFN) Synchronization
	The 5G system shall support downlink parallel transfer of the same content, via broadcast/multicast and/or unicast, such that all receiver group members in a given area receive the media at the same time according to user perception. 

NOTE 3: In this context user perception refers to a difference in delay of typically less than 20 ms.
	When transmission of same media via different sessions / bearers (whether unicast or broadcast / multicast, in the same cell or in neighbouring cells) is used for mission critical applications, the system shall support delivery of that media synchronized within the limits of human ability to detect relative delay, as the media arriving via different sessions/bearers is played out by the receiving UEs.

	3
	Service continuity and handover
	
	Seamless handover, without human perceivable packet loss, for sessions / bearers (unicast and/or broadcast / multicast) used for mission critical applications and carrying the same media stream at the same time, shall be possible whether the sessions / bearers are in the same cell or in neighbouring cells. 

	4
	Notifications of relevant events
	The 5G system shall support a mechanism to inform a media source of relevant changes in conditions in the system (e.g. capacity, failures).


	To allow application-aware mitigations and optimizations, the 5G system would provide a capability for application servers to be notified by the Core Network of certain events and conditions detected by RAN or Core Network. Examples of such events may include pre-emption of bearers/sessions and/or UEs, significant changes in congestion levels, dropping of packets due to lack of transmission bandwidth, mobility events, significant RF impairments.

	5
	Rapid and resource efficient operation
	
	The 5G system would provide an operating mode enabling the start of group calls directly on multicast bearers/sessions in the downlink and keeping uplink resources allocated only to UEs currently holding the floor for transmission. This ability would rely on RAN and Core Network quickly allocating, releasing and reusing resources during a call, consistent with meeting the public safety KPIs for group calls.

	6
	Large number of UEs per cell
	The 5G system shall be able to support broadcast/ multicast of voice, data and video group communication, allowing at least 800 concurrently operating groups per geographic area. 


	The 5G system would support multicast service to a large number of UEs in a cell, which may exceed the normal admission control limits for the cell. An example of approach under SA6’s consideration is using intra-cell service continuity on multicast bearers from connected mode to other mode(s) of operation (e.g. idle). The UE, RAN and Core Network would be capable of quickly and temporarily reconnecting the UE, triggered by user request or inter-cell mobility.


Table 9-1. Requirements and Design Goals for 5G MBS for Public Safety
Items 1-3, represent architectural requirements that are present in existing LTE based systems and should be applied to 5G systems using multicast for public safety. Items 4-6, define design goals which, if supported, will enable addressing existing shortcomings and providing enhancements and optimizations for mission critical systems using multicast.  
The following recommendations are made, moving forward: 
1) RAN and SA2 should meet the requirements and design goals (or equivalent) for 5G MBS for public safety  identified / described in this TR and accordingly provide the necessary functionality, procedures and interfaces.
2) Upon availability of the information of exactly what and how RAN and SA2 will provide in terms of the aforementioned functionality, procedures and interfaces, SA6 should proceed with specifying new or enhanced 5G mission critical features, as identified/described in this TR (or equivalent). 
