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	Reason for change:
	The current binary values for the Priority Sharing Indicator (PSI) are insufficient for providing adequate control for the application. This 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.  

	
	

	Summary of change:
	Add new values for the PSI (and define their effect) to give more control to the service to allow to avoid or reduce the chance of occurrence of the problem stated above.
The values of PSI=0 and PSI=1 correspond to existing Rel-13 semantics of no PSI indicator or OFF (default) and respectively, to PSI indicator being ON. 
PSI=1 is intended to be used when the service attempts to minimize the number of bearers in use, while controlling exactly which bearers can be in priority sharing. The effect of PSI=1 is to places the new/modified bearer on an existing bearer with media flows participating in priority sharing. 
The new value PSI=2 is intended to be used when the service attempts to minimize the number of media flows that have their priority artificially raised, while controlling exactly which media flows can be in priority sharing. 
The new value PSI=3 is intended to be used when the service attempts to minimize the amount of used resources (bandwidth) held at an artificially raised priority, without attempting to control which media flows can be in priority sharing.
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<  ********** First Change  ****************** >
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 (PSI) 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.
For PSI = 0 or PSI not present in the request, default behaviour applies in the sense that the media flow being added or modified will be mapped to a bearer of same QCI and ARP, either an existing bearer or a new bearer to be created first.
For PSI = 1, the media flow being added or modified will be mapped to the same bearer as other already mapped media flows of same QCI and having non-zero PSIs, with the ARP of the involved media flows being adjusted to a common ARP, as described below.
For PSI = 2, the PCRF will first attempt to map the media flow being added or modified to a bearer of same QCI and ARP, and if such bearer does not exist, will try to create one first. If unsuccessful, the media flow being added or modified will be mapped to the same bearer as other already mapped media flows of same QCI and having non-zero PSIs, with the ARP of the involved media flows being adjusted to a common ARP, as described below.
For PSI = 3, the PCRF will first attempt to map the media flow being added or modified to a bearer of same QCI and ARP, and if such bearer does not exist, will try to create one first. If unsuccessful, the media flow being added or modified will be mapped to the bearer of same QCI and lowest bandwidth, regardless of the PSI value of the media flows already mapped to that bearer.  The ARP of the involved media flows is adjusted to a common ARP, as described below.

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 participating in priority sharing, the PCRF shall try to make authorization and policy decisions taking the priority sharing indicator valur 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 involved PCC/QoS rules;

-
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 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.

<  ********** End of Changes  ****************** >
