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Abstract: 
Adds key issue "Resource efficient group call mode", 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 to ultimately be covered in SA6 specifications and identifying required support that SA6 can ask RAN and SA2 groups to include in the 5G system.
The proposed text is in the style of SA6’s Rel-14 TR 23.780 "Study on Multimedia Broadcast and Multicast Service (MBMS) usage for mission critical communication services", and also revisits and expands on some technical issues identified in that TR, in light of RAN and SA2 apparent willingness to perform significant work on multicast in Rel-17, as well as in view of some potential changes (e.g. use of SC-PTM) and new capabilities that may impact the mission critical services.

The key issue defined by this pCR refers to minimizing the over-the-air capacity (RF resources) consumption in group calls by using only a multicast bearer in the downlink and by not keeping the unicast uplink bearers allocated when not in use. This functionality would be facilitated by the ability of 5G RAN to quickly allocate and release bearers, while still meeting the required KPIs.
Proposed text
5.2
Key issue 2 – Resource efficient group call mode 
5.2.1
Description
The main driver for this key issue is to save capacity on the radio link.
This key issue studies the possibility of defining a public safety group call mode that minimize the consumption of radio resources, by using, for the media plane, only a shared multicast bearer for the downlink media distribution and by releasing the uplink bearer (or at least its RF leg) immediately when it stops being used (i.e. when the user loses/releases the floor). It can be envisioned that eventually all group calls will use this mode of operation for all UEs, except for those UEs in rough RF conditions, that may require the use of a dedicated unicast bearer.  
The benefits of using this mode of operation are:
· Radio resource consumption efficiency.
· Better ability to share the spectrum between Public Safety and other applications, by keeping the RF foot print of the Public Safety space small, and thus making available a bigger slice for other applications.
· Potential congestion and pre-emption avoidance, based on the RAN ability to promptly re-use released or unused resources.
· Avoiding the need (and potential packet loss involved in the transition) of transitioning from unicast to MBMS bearer
Currently, with the exception of a pre-established session that does not allocate media bearers upon setup,  a typical group call would start on unicast bearers and transition to a multicast bearer in the downlink, down the road. The allocation and maintenance of the unicast bearer for the media may result in the pre-emption of another bearer for the same or different UE, which is undesirable. Another problem is that ideally, one would want to release the unicast downlink of a UE that starts receiving media on the multicast bearer. However, the unicast bearers are bidirectional so releasing only the downlink without impacting the uplink is not possible. It may be possible to modify the unicast bearer by reducing (to 0 or close to 0) the requested bandwidth in the downlink only, but because the bandwidth is seen as part of the QoS, the operation involves a negotiation with the UE performed by the AF/P-CSCF, thus it may not be rapid enough or successful. It is also possible that the call itself may be ended by the UE. In addition, if the call starts on unicast and afterwards transitions to a multicast bearer, it is also possible that packet loss and audio/video gaps may incur during the transition. 

The above considerations lead to the conclusion that it may be desirable to always start a group call on a multicast bearer (whether existing or allocated on request) and, to the extent possible, avoid transitions or handovers to other bearers. 
The study of this issue includes: 
·  Whether or not the current state of the specifications sufficiently supports the rapid starting of the group call directly using a multicast bearer in the downlink, and if not, identify what is missing or needs to be changed. In particular the effects of the P-CSCF, QoS negotiation and of the UE on starting the call directly on a MBMS bearer should be considered.
· Define the procedure for the MC application servers and communicate the requirements to the RAN and core network groups for a partial (e.g. network legs, but no radio leg) setup or preservation of a bearer (with bandwidth allocated in the uplink, but not in the downlink) to speed up the full bearer establishment in the uplink upon user request. 
