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Abstract:

This paper proposes a Priority Arbitration Use Case to be added in 'Annex <B> (informative): Additional Use Cases' of 22.468, and derived requirements to be added in the normative sections of 22.468.
This use case describes the requirement for certain Public Safety communications to be given priority over other network users at times of congestion so that bearer establishment and QoS of service data flows for Public Safety users can be protected from pre-emption and degradation.
**********First change**********
4.x
Priority Arbitration Requirements
- The system shall support at least 8 different priority levels.

- At times of resource congestion, the system shall be able to allocate available resource and maintain QoS to the Point-to-Point or Point-to-Multipoint session on the basis of higher priority first.  When sufficient resources are not immediately available a means to queue real time data sessions shall be provided. 

-At times of resource congestion, for any session having the highest priority level the system shall be able to trigger one of the following;

-The degradation in quality of lower priority sessions
-The commencement of queuing for lower priority sessions when the session is a real time data session  
-Termination of lower priority sessions
-The system shall allow an authorised public safety user or command and control system to dynamically change priority settings for individual public safety UEs, End User IDs, Talk Groups and Point-to-Point data flow types. The new priority settings shall take effect immediately for new and ongoing sessions.

-The system shall provide an indication on the Public Safety UE that its allocation of resource has been queued.

-The system shall provide an indication on the Public Safety UE that its allocation of resource has been pre-empted.     

**********Next change**********
B.x
Priority Arbitration Use Case

B.x.1
Description

This use case presents scenarios which describe the requirement for a priority arbitration process. A priority arbitration process is required to ensure that public safety mission critical bearers can be established and protected and the associated service data flows can have their QoS maintained across the network during periods of high user demand or where the capacity of the network has been reduced leading to congestion of the EUTRAN or EPC resources.
B.x.2
Pre-conditions
A large street carnival is taking place. It is spread across an urban area. The carnival is an international event. It lasts for several days and attracts very large numbers of the general public. A large number of public safety users are deployed to support the carnival (5000+).  In all or part of the geographic area of the carnival, the public safety users are sharing a network (or networks) with the general public, and those EUTRAN sites serving these areas have become congested.
A Multi-Agency Major Event talk group has been established. The Silver and Gold teams of the Police, Fire and Ambulance are co-ordinating via this group. 
Joe is a police officer on routine patrol outside the carnival area but served by a congested EUTRAN site. For his particular duties he is using a business as usual talk group which was assigned as a Police Low Priority talk group.
With agreement of the network operator the priority settings have been configured as follows, where priority level 1 is the highest priority:
	UE, Talk Group and P-P data flow/application type
	Priority Level

	Public Safety Distress Calls
	1

	Multi Agency Major Event Talk Groups
	2

	High Priority Talk groups
High Priority Public Safety UEs (Silver and Gold team members)
	3

	Standard  Priority Talk Groups
Public Safety P-P Streamed Video 
	4

	Low Priority Talk Groups 
	5

	Public Safety P-P File Transfer
Public Safety P-P Status Message
	6

	Standard Public Safety Priority UEs
Public Safety P-P Email
	7

	Non public safety users
Low priority Public Safety UEs
Public Safety P-P Telephony
Public Safety P-P html
	8


B.x.3
Service Flows
The Silver and Gold commanders of the Police, Fire and Ambulance can communicate on the Multi-Agency Major Event talk group without being negatively affected by the resource congestion because their talk group has a high group priority (priority level 2). 
Joe attempts to make a telephony call in relation to a routine police matter. His UE has not been assigned a higher priority over non public safety users. Point-to-Point telephony is also not assigned a higher priority over non public safety users. Joe’s attempted telephony call cannot be granted resources at the congested EUTRAN site. 
Joe comes across identified troublemakers fleeing the carnival area. He confronts them but is assaulted. He pushes the Emergency button of his UE. Joe’s call has pre-emptive priority over all other resource requests in the EUTRAN and EPC including the Multi Agency Major Event talk group. The dispatcher and talk group members receive the distress call with resources being pre-empted at eNodeBs and in the EPC as required. Members of the group who are nearby by are instructed to move to assist Joe. 

B.x.4
Post-conditions
Once the public safety distress call has been cleared further group call resource requests from Joe’s UE are using the Police Low Priority originally provisioned in the system for that Group.

B.x.5
Derived Requirements
Based on the separation between the 3GPP domain and the Application layer, the following requirements apply to the Application layer:
- The system shall support at least 8 different priority levels.

-The maximum system priority level will be reserved for Public Safety Distress calls, e.g. those activated via the UEs emergency button or through some other means. 

- At times of resource congestion, the system shall be able to allocate available resource and maintain QoS to the Point-to-Point or Point-to-Multipoint session on the basis of higher priority first.  When sufficient resources are not immediately available a means to queue real time data sessions shall be provided. 

-At times of resource congestion, for any session having the highest priority level the system shall be able to trigger one of the following;

-The degradation in quality of lower priority sessions
-The commencement of queuing for lower priority sessions when the session is a real time data session  
-Termination of lower priority sessions
- The prioritization of an individual communication will depend on a combination of the UE, the End User ID, Talk Group and Point-to-Point data flow type.  To allow this, the system will enable:

- An authorised public safety user to assign a priority to each of the public safety UEs used by their organisation.  Each Individual UE will only have one priority level assigned to it at any one time. 
- An authorised public safety user to assign a priority to each of the public safety End User IDs within their organisation.  Each End User ID will only have one priority level assigned to it at any one time. 
- An authorised public safety user to assign a priority to each of the public safety Talk Groups used by their organisation. Each Talk Group will only have one priority level assigned to it at any one time. 
- An authorised public safety user to assign different priorities to different Point-to-Point public safety data application within their organisation .e.g. Voice, email, file sharing, video, remote control, telemetry, browsing etc. Each Point-to-Point public safety data flow types will only have one priority level assigned to it at any one time.
- An authorised public safety user to assign a priority to Point to Point data flow types which would normally be classed as best effort data.
- An authorised public safety user or command and control system to dynamically change priority settings for individual public safety UEs, End User IDs, Talk Groups and Point-to-Point data flow types in advance of and during public safety incidents. The new priority settings will take effect immediately for new and ongoing sessions.
-  The automatic manipulation of priorities by Command and Control systems in response to predefined triggers will be required in certain circumstances. The new priority settings will take effect immediately for new and ongoing sessions.
-Upon initiation of a session by a public safety user the application layer will determine the appropriate priority that will be used for that session in the event of Priority Arbitration, as being the Higher of;

- The End User ID priority setting if it is available, if not then the UE priority setting
Or
- The priority setting of the appropriate session type, Point-to-Point, Point-to-Multipoint or Distress Call.
-The system shall provide an indication on the Public Safety UE that its allocation of resource has been queued.

-The system shall provide an indication on the Public Safety UE that its allocation of resource has been pre-empted.     

Based on the separation between the 3GPP domain and the Application layer, the following requirements apply to the 3GPP domain:
- The system shall support at least 8 different priority levels.

- At times of resource congestion, the system shall be able to allocate available resource and maintain QoS to the Point-to-Point or Point-to-Multipoint session on the basis of higher priority first.  When sufficient resources are not immediately available a means to queue real time data sessions shall be provided. 

-At times of resource congestion, for any session having the highest priority level the system shall be able to trigger one of the following;

-The degradation in quality of lower priority sessions
-The commencement of queuing for lower priority sessions when the session is a real time data session  
-Termination of lower priority sessions
-The system shall allow an authorised public safety user or command and control system to dynamically change priority settings for individual public safety UEs, End User IDs, Talk Groups and Point-to-Point data flow types. The new priority settings shall take effect immediately for new and ongoing sessions.

-The system shall provide an indication on the Public Safety UE that its allocation of resource has been queued.

-The system shall provide an indication on the Public Safety UE that its allocation of resource has been pre-empted.     

**********End of change**********
