3GPP TSG-SA6 Meeting #33
S6-191928 (was 1650)
Sophia Antipolis, France, 2nd – 6th September, 2019
Source:
AT&T
Title:
New Key Issue for TR 23.xxx (SID FS_MC5MBS): Enabling of unicast-multicast switching 
Agenda Item:
12
Contact:
Val Oprescu (vo4887@att.com)
Abstract: 
Adds key issue "Enabling of informed responds to events and conditions (e.g. unicast-multicast switchin)g", to study in TR 23.xxx "Study on enhanced Mission Critical services over 5G multicast-broadcast system" (FS_MC5MBS).
Introduction

This pCR contributes text for TR 23.xxx as part of the study on Mission Critical services over 5G multicast-broadcast system (FS_MC5MBS). Consistent with the SID’s objectives (see S6-191619), the contribution proposes studying new/enhanced capabilities related to use of broadcast-multicast over 5G system.
The key issue defined by this pCR pertains to enabling the mission critical application servers to make an informed and intelligent decision on if and when to set up, modify and/or tear down multicast and unicast bearers carrying mission critical media and when to switch between them. This functionality (extended in comparison to 4G/LTE/EPC) would be enabled by the ability of the mission critical servers to receive notifications from 5G RAN of RAN events based on definable notification criteria.  
The ability of mission critical (MC) servers to rapidly switch downlink media (and some signalling) traffic to and from multicast bearer(s) is becoming particularly important in 5G, for several reasons, including:

· There are now definite procedures in RAN and Core network for pre-emption, in particular as they pertain to congestion circumstances. If notified early enough, the MC servers may be able to mitigate those circumstances and avoid pre-emptions, by switching the traffic to multicast and releasing unicast resources for reutilization by RAN.

· In situations when pre-emption of a unicast or multicast bearer actually occurs during a call, the MC servers may be able to re-establish the call for a UE, while attempting to minimize the service interruption.

· The path (on which network-based notifications would travel) from RAN to AS is being redefined for 5G, providing an opportunity for introducing the notifications messages on the new interfaces (e.g. N2-> N15->N5), see 3GPP 23.501 [6].

There are some notifications already present in SA6’s mission critical specs using 4G/LTE/EPC (e.g. in some cases when the MBMS bearer setup might fail or when there is an MBMS bearer suspension). Some of those problems were identified in 3GPP TR 23.780 [2] and there were attempts to have them addressed, but they still have significant limitations.

To properly enable the MC AS to make informed and prompt decisions if and when to switch between unicast and MBMS bearers, this key issue could study:

a) Procedures requesting/cancelling subscriptions for notification of RAN events, including:

· Pre-emption of a UE’s unicast or multicast bearer(s)

· Pre-emption of a UE from a cell (e.g. by RAN admission control when a more privileged UE requests admission in the serving cell) 

· Congestion build-up above a certain level (e.g. when there is a reasonable chance for impending pre-emption, but before pre-emption has to actually occur)

· Congestion relaxation below a certain level (e.g. after the danger of pre-emption has passed and pre-empted bearers can be restored)

· RAN having to drop media packets before being transmitted (e.g. due to capacity constraints)

· Number of public safety UEs above / below a certain threshold in a cell

b) Failure of a bearer to start or be modified within an allotted amount of time 

c) Procedures for receiving and handling notification from RAN, including different handling of different conditions, and potentially different alternative actions (e.g. signalling to the media source to reduce the codec rate in order to reduce traffic amount, switching some UEs to/from sidelink/ProSe via UE-to-Network relay in case of pre-emption danger).

d) Whether or not the current state of the specifications sufficiently cover generating and propagating the received RAN notification from the AF (P-CSCF) to the MC AS (without creating signalling overload) and propagating signalling in the opposite direction from the MC AS to the RAN, and if not, propose a solution for providing such capability.

e) Identifying the gaps, if any, in the required signalling provided by RAN and transported by the core network to the application servers to enable the described functionality. In case gaps exist, identify them to the responsible RAN and core network groups and providing the associated functional requirements.

Proposed text
5
Key issues

5.1
Key issue 1 – Enabling of informed response to events and conditions (e.g. optimal unicast-multicast switching) 


5.1.1
Description
The main driver for this key issue is to achieve optimal outcomes when certain events and conditions (e.g. congestion, pre-emption) occur (e.g. maximize the number of group call participants). 
This key issue covers:
a) The mission critical application identifying the events and conditions of interest (e.g. large number of packets associated with certain calls being dropped before having been transmitted).
b) The mission critical application obtaining information once those events and conditions of interest have occurred or are about to occur.
c) Means for the mission critical application to remedy, resolve, correct, prevent and/or mitigate the conditions (e.g. changing QoS characteristics of a bearer, a UE switching to a specific multicast bearer, restoring a pre-empted bearer to a UE).
NOTE 1:
Some of this functionality may be independent of the mission critical application and may be executed by subsystems other than those specific to mission critical services.
NOTE 2:
The decisions to request (and stop requesting) information about specific events/conditions and on how to act on such information is at the discretion of the mission critical application servers.
