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1.
Background
A priority sharing feature is introduced in TS 23.228 and TS 23.203. Corresponding updates in PCC CT3 specifications are agreed. The SIP level updates are missing.
The TS 23.179 requires priority sharing to be introduced as follows:

10.11.5
Request for resources with shared priority

10.11.5.1
General

An MCPTT server that supports simultaneous sessions may need to share a common priority on the EPS bearer for several MCPTT group calls that may use different priorities on the application level. This is achieved by including information for priority sharing on the request of resources over Rx reference point to PCRF. All sessions associated with the same priority sharing information will be handled by one EPS bearer, which will have a priority based on the highest requested priority among the sessions.

The use of the procedure defined in subclause 10.11.5.2 is dependent on operator policy.

10.11.5.2
Procedure

Pre-conditions:

-
All previous resource requests from the MCPTT have included a priority sharing information.
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Figure 10.11.5.2-1: Resource request including priority sharing information
1.
The MCPTT server decides based on a request from the MCPTT client that the priority of an ongoing call must be adjusted. An example of this is when an MCPTT group call is changed to an emergency call (see subclause 10.6.2.6.1.2).

2.
The MCPTT server requests a session update to the SIP core. This request will contain information of priority sharing.

3.
The proxy function in the SIP core sends a request to the PCRF over Rx to request for modified priority. The request will include the priority sharing information over Rx.

4.
The PCRF acknowledges the request.

5.
PCC updates the bearer priority for the bearer that contains the SDFs associated with the same priority sharing information. The priority is set to highest priority (lowest ARP) among those SDFs. No additional bearer is created. Also the default bearer priority is updated accordingly.

6.
The session update is forwarded to the MCPTT client.

NOTE 1:
The procedure defined above requires a PCC enhancement and is subject to implementation in EPC and IMS and can therefore only be used if supported by EPC and IMS.

NOTE 2:
If the EPC and IMS does not support the priority sharing from MCPTT system, no shared priority treatment apply, and a new EPS bearer will be setup based on QCI/ARP combination.
The priority sharing feature allows the possibility for two or more sessions to share a bearer regardless of the priority of the session (the bearer will be set to the highest priority of the session sharing the priority).

An application server determines if priority sharing shall be applied or not.

The procedures are general and can be used by any IMS communication service.

MCPTT communication service requires the use of priority sharing feature.

2. Proposed solution

2.1
REGISTRATION

The P-CSCF indicates during the registration that priority sharing is supported.
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When the P-CSCF receives a REGISTER request a P-CSCF supporting priority sharing, using the Rx interface and according to local policy adds the g.3gpp.priority-share feature-indicator in a Feature-Caps header field.

The 3rd party REGISTER sent by the S-CSCF to the AS includes the Feature-Caps header field in the message/sip MIME body.

When the g.3gpp.priority-share feature-indicator in a Feature-Caps header field is received by the AS, the AS can use the priority sharing feature when calls are established.

2.2
Originating call setup

The figure below shows how priority sharing is applied on the originating side of the call.
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(1)
When the AS receives the 183 Session Progress from the terminating network and since the 3rd party REGISTER request the g.3gpp.priority-sharing feature-capability indicator in the application/sip MIME body and the local policy allows priority sharing, the AS includes in the outgoing 183 Session Progress response the g.3gpp.priority-sharing feature-capability indicator in a Feature-Caps header field.
(2)
When the P-CSCF receives the 183 Session Progress the P-CSCF sends the AAR containing the PRIORITY_SHARING_ENABLED AVP. The PCRF forwards the AVP to the PCEF. If this is the first session a bearer is created. If this is the second or more session and the criteria for using the same existing bearer are fulfilled, the existing bearer is modified to include also media for this session.

If the bearer includes sessions with different priority and priority sharing is also applied for those sessions, the bearer will be modified to have the priority of the session with the highest priority.

(3)
P-CSCF removes the g.3gpp.priority-sharing feature-capability indicator from the outgoing INVITE request.

(4)
Upon receipt of the 200 OK response to the UPDATE request, the 180 Ringing response and the 200 OK response to the INVITE request the AS determines that priority sharing shall continue to be applied and includes the g.3gpp.priority-share feature-capability indicator in the Feature-Caps header field.
NOTE:
The 200 OK to the PRACK request does not include the Feature-Caps header field hence the AS can't include anything related to priority sharing in the outgoing 200 OK to the PRACK request.
According to RFC 6809, the capability needs to be maintained as long as the capability is available i.e. as soon as the AS does not include the g.3gpp.priority-share feature-capability indicator.
2.2
Terminating call setup

The figure below shows how priority sharing is applied on the terminating side of the call.
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(1)
The AS in the terminating network receives an INVITE request from the originating network and since the 3rd party REGISTER request the g.3gpp.priority-sharing feature-capability indicator in the application/sip MIME body and the local policy allows priority sharing, the AS includes in the outgoing INVITE request the g.3gpp.priority-sharing feature-capability indicator in a Feature-Caps header field.
(2)
P-CSCF stores the g.3gpp.priority-sharing feature-capability indicator and removes it from the outgoing INVITE request.

(3)
When the P-CSCF receives the 183 Session Progress the P-CSCF sends the AAR containing the PRIORITY_SHARING_ENABLED AVP. The PCRF forwards the AVP to the PCEF. If this is the first session a bearer is created. If this is the second or more session and the criteria for using the same existing bearer are fulfilled, the existing bearer is modified to include also media for this session.

If the bearer includes sessions with different priority and priority sharing is also applied for those sessions, the bearer will be modified to have the priority of the session with the highest priority.
(4)
When the UPDATE request is received from the originating network the AS determines that priority sharing shall continue to be applied for this session and adds the g.3gpp.priority-sharing feature-capability indicator in a Feature-Caps header field to the outgoing UPDATE request.

NOTE:
The ACK request does not include the Feature-Caps header field hence the AS can't include anything related to priority sharing in the outgoing ACK request.

3.
Summary

This document presents a general solution on how to implement priority sharing. The solution can be used by any IMS communication service. The first communication service to use priority sharing is the MCPTT IMS communication service.

The C1-163189 and C1-163190 introduces the general solution in TS 24.229 and C1-163191 the necessary updates in TS 24.379.
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