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Abstract of the contribution:  This contribution discusses some of the issues to consider before standardizing new QCIs for GCSE_LTE.
Introduction

This contribution discusses some of the issues to consider before standardizing new QCIs for GCSE_LTE.

Discussion
Need for new QCIs
QCI are mainly defined to be able to easily (by a single scalar) differentiate separate communication characteristics which require different scheduling logic. 
Therefore, it should only be required to define a new QCI in case the characteristics of the communication cannot be mapped to any of the existing QCIs. Push-to-talk type of communication can be seen as a new communication characteristic due to the bursty nature of the communication.
As packet forwarding priority was included in the QCI definition, new QCIs may also be required in case service differentiation of the same type of communication is needed, e.g. retainability of the PTT service for a fireman in action is more critical than a policeman resolving traffic disturbances. In that case, it needs to be defined in SA1how many QCIs that are needed for PTT and also for other services where Public Safety requires service differentiation on packet forwarding treatment.
Priority for Public Safety media
Service differentiation and the ability to guarantee that the QoS requirements can be met in any situation for the most critical users and services is a must for Public Safety. ARP may be used at bearer level priority during the admission process. At packet level the characteristics also has to be defended and when the packet delay budget is threatened for many bearers the scheduling priority is needed to differentiate the service for non-GBR bearers as well as GBR bearers that has not been pre-empted or dropped
For Public Safety there will be a number of different priority levels required for the same communication service (due to different public safety users, roles, incident states etc). But how many has to be defined as part of the MCPTT specifications.
See further about the intentions of ARP and QCI, clause 4.7.3 in TS 23.401:
… Once successfully established, a bearer's ARP shall not have any impact on the bearer level packet forwarding treatment (e.g. scheduling and rate control). Such packet forwarding treatment should be solely determined by the other EPS bearer QoS parameters: QCI, GBR and MBR, and by the AMBR parameters. The ARP is not included within the EPS QoS Profile sent to the UE.

NOTE 2:
The ARP should be understood as "Priority of Allocation and Retention"; not as "Allocation, Retention, and Priority".

NOTE 3:
Video telephony is one use case where it may be beneficial to use EPS bearers with different ARP values for the same UE. In this use case an operator could map voice to one bearer with a higher ARP, and video to another bearer with a lower ARP. In a congestion situation (e.g. cell edge) the eNodeB can then drop the "video bearer" without affecting the "voice bearer". This would improve service continuity.

NOTE 4:
The ARP may also be used to free up capacity in exceptional situations, e.g. a disaster situation. In such a case the eNodeB may drop bearers with a lower ARP priority level to free up capacity if the pre-emption vulnerability information allows this.

GBR or non-GBR for PTT
Is GBR or non GBR the most appropriate bearer type for PTT given:

1. its bursty nature with varying bit rate need;

2. the need for a guaranteed bit rate at media transmission; and 
3. the need for a reliable, yet resource efficient admission control process?
If a QCI is defined for PTT type of communication the scheduler could take this into account and given that the GBR QCIs comes with a GBR bandwidth as well which may be useful to understand the minimum bit rate to guarantee while there is a media transmission. 
Whether to use a GBR or non GBR bearer type may also depend on how MCPTT architecture is defined. If the bearer is kept in RRC Connected mode for the duration of a PTT session (which may be several hours) a non GBR based specification may be more appropriate. If instead the bearer enters RRC Idle mode during periods of no activity (which may introduce requirements on faster transitions to Connected mode, especially on downlink initiated state transitions) the resource reservation characteristics of a GBR bearer may be more favorable.
It may even be an option to consider using a QCI of GBR type for mission critical PTT levels and a QCI of non-GBR type for less critical Public Safety and non Public Safety PTT communication.

QCI for media with floor control
RTCP based MBCP/TBCP (Media/Talk Burst Control Protocol) media signalling has a critical role at PTT floor control and therefor has a significant impact on PTT Access Time (as defined in TS 22.179). It is not clear whether it would have any impact on the end to end PTT service if the media signalling is transported together with SIP signalling on another path than the media itself to achieve proper packet delay budget and packet loss characteristics.
Also, if the media signaling (Media/Talk Burst Control Protocol) is using the same bearer as the media, then the PELR and PDB for such bearer likely should be adapted to fit both the media and related signaling, but if the media signaling is transported together with the IMS signaling then the PELR/PDB for the bearer transporting the media can solely be adapted to fit the media. Therefore, the decision on how to transport the media signaling may impact the required QCI characteristics. Carrying floor control signalling on the media bearer drives requirements on lower packet loss ratio than normally used for media.
In this paper it is assumed that MCPTT will be based on an evolution of OMA PoC with RTCP based floor control. However, this is yet to be specified and this may then have an impact on required QCI characteristics. 
Packet Delay Budget for Public Safety communication

It has been proposed that Public Safety communication requires a lower Packet Delay Budget compared to equivalent non- Public Safety communication e.g. voice communication, but it has not been clarified why there is a need to differentiate the delay for the same type of communication. 
Proposal
It is proposed to discuss and provide proof points for the above aspects and only introduce new QCIs when it is concluded on which QCIs are required for Public Safety communication including MCPTT. It is proposed to await that MCPTT requirements and architecture have been specified before specifying QCI characteristics needed to fulfil those requirements based on the chosen architecture.
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