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Abstract:
Four (independent of each other) CRs are proposed for subclause 6.1.19 of TS 23.203 Rel-14 to address issues of application control, priority sharing and pre-emption functionality for Mission Critical services. 
------------------------------------------------------------------------------------------------------------------------------------------------

Introduction
This paper explains the four proposed CRs necessary to address issues of application control, priority sharing and pre-emption functionality for Mission Critical services. The CRs are functionally independent of each other as they cover different issues, they affect different parts of the existing text and they can be approved (or not) separately, without mutual interference. 
The figure below shows a diagramatic explantion of the four independent CRs, as they relate to existing text. 









Summary of the CRs
The proposals are explained briefly here. The detailed descriptions are on the cover sheet of each CR. Reading this section is no substitute for reading the descriptions on the cover sheets of the CRs.
S2-166446 (CR1072) proposes 2 new values for the Priority Sharing Indicator. Current (Rel-13) behavior can result  in lower priority media flows being un-necessarily upgraded to higher priority bearers, thus over-using resources and potentially leading to failure of other legitimate requests for resources and/or to un-necessary pre-emptions of bearers and media flows.  The table below explains the effects of the new proposed values versus what is available in  Rel-13
	PSI
	When/why to use it
	Functionality
	Comment

	0
	When  priority sharing is not requested
	New/modified flow mapped to existing/new bearer of same QCI and ARP
	Default behaviour. Same as in Rel-13.

	1
	To minimize number of used bearers (to avoid max 3 GBR bearers limit); 

AND
To control which flows will do priority share.


	New/modified flow mapped to the existing bearer (of same QCI) and already containing other flows with PSI.
ARP is adjusted up (usually) to common values for all flows with PSI and for the bearer. 
	Current Rel-13 behavior. All flows with PSI have their priority adjusted upwards, whether necessary or not for obtaining the required resources. 

	2
	To minimize number of flows that have their priority artificially raised, if possible

AND

To control which flows will do priority share.
	If possible, create new bearer of same QCI and ARP as new / modified flow and map the flow to it. Otherwise, map to the existing bearer (of same QCI) and already containing other flows with PSI and adjust those flows ARP upwards (for them and for the bearer.)
	Newly proposed for Rel-14. Flows with PSI have their priority adjusted upwards, only if a new bearer cannot be created.


	3
	To minimize amount of resources (bandwidth) held at artificially raised priority, thus over-using resources.
	If possible, create new bearer of same QCI and ARP as new / modified flow and map the flow to it. Otherwise, map to the existing bearer (of same QCI) of minimum bandwidth and adjust upwards its ARP and the ARP of its flows, regardless of PSI. 
	Newly proposed for Rel-14. Flows of minimum bandwidth have their priority adjusted upwards, only if a new bearer cannot be created.




S2-166447 (CR1073) proposes allowing the application to suggest values for the ARP-PVI and ARP-PCI, similar to the way it today suggests values for the priority. SA6 has indicated its support for this capability via LS.  The proposed text indicates that local policy can override the suggested values, thus there should be no operational concerns. SA2 has discussed this issue and identifying a use case was requested. The cover sheet of the CR provides 3 use cases.
S2-166448 (CR1074) Mission Critical applications requests to the PCRF for accepting a high priority media flow often are linked to emergency situations and the system needs to maximize the chances of succes for the request while minimizing the number of (other) media flows that could be pre-empted because of this request. The proposed procedure for adding or modifying a media flow, will start with a downward adjustment of the bandwidth of lower priority pre-emptible bearers to the minimum necessary for the preservation of bearers. Then the request for the new/modified  media flow will be made at a moment of minimum resource usage by the UE, thus increasing the chances of success. Finally the bandwidth of the surviving (i.e. not pre-empted) bearers can be restored to accomodate as many as possible of the existing media flows, thus inimizing the number of pre-empted flows.
S2-166449 (CR1075) allows the application to indicate which media flows are subject to pre-emption. Priority sharing and belonging to same/different PDNs are proposed as criteria for inclusion / exclusion in the pre-emption candidate list, resulting in an ability of the application to limit the media flows pre-emption to certain bearers, when appropriate. 
Proposal
SA2 to discuss the CRs and approve them for Rel-14 in order to provide effective support to Mission Critical applications.
6.1.19	Resource reservation for services sharing priority


To enable the usage of the same bearer, an AF may indicate to the PCRF that a media flow of an AF session is allowed to use the same priority as media flows of the same media type belonging to other AF sessions (instead of the service priority provided for this media flow). In this case, the AF will provide a priority sharing indicator in addition to the application identifier and the service priority. For MCPTT, the service priority and the priority sharing indicator are defined in TS 23.179 [46]. The priority sharing indicator is used to indicate what media flows are allowed to share priority.


The PCRF makes authorization and policy decisions for the affected AF sessions individually and generates a PCC/QoS rule for every media flow as specified in clause 6.1.1.3. The application identifier, and the service priority are used to calculate the ARP priority . The ARP pre-emption capability and the ARP pre-emption vulnerability are set according to operator policies and regulatory requirements. The priority sharing indicator is stored for later use.


For PCC/QoS rules with the same QCI assigned and having an associated priority sharing indicator, the PCRF shall try to make authorization and policy decisions taking the priority sharing indicator into account and modify the ARP of these PCC/QoS rules as follows, (the original ARP values are stored for later use):


-	The modified ARP priority is set to the highest of the original priority among all the PCC/QoS rules that include the priority sharing indicator;


-	The modified ARP pre-emption capability is set if any of the original PCC/QoS rules have the ARP pre-emption capability set;


-	The modified ARP pre-emption vulnerability is set if all the original PCC/QoS rules have the ARP pre-emption vulnerability set.


NOTE 1:	Having the same setting for the ARP parameter in the PCC/QoS rules with the priority sharing indicator set enables the usage of the same bearer. Furthermore, a combined modification of the ARP parameter in the PCC/QoS rules ensures that a bearer modification is triggered when a media flow with higher service priority starts.


If the PCRF receives an indication that a PCC/QoS rule provisioning or modification failed (due to resource reservation failure) then, the PCRF may apply pre-emption and remove active PCC/QoS rules from the PCEF and then retry the PCC/QoS rule provisioning or modification procedure. If the PCRF does not apply pre-emption, the AF is notified that the resource reservation for the new media flow failed using existing procedures.


The AF may optionally provide pre-emption control information in addition to the priority sharing indicator to the PCRF. If so, the PCRF shall apply pre-emption and remove active PCC/QoS rules according to this information when receiving an indication that a PCC/QoS rule provisioning or modification failed. The pre-emption control information indicates:


-	whether media flows sharing priority are candidates to being pre-empted;


-	how to perform pre-emption among multiple potential media flow candidates of same priority: most recently added media flow, least recently added media flow, media flow with highest requested bandwidth in the AF request.
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