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This contribution proposes solution for providing priority for IMS-based Mobile Terminating sessions.
******************************************* Begin Change **********************************************************
6. Key Issues for MPS
6.1 IMS Multimedia Priority Service

6.1.2 Priority for Mobile Terminating sessions
6.1.2.1 Description

In Rel-9, when an MPS session originated by a Service User is terminated to a UE, there are no mechanisms to treat the session delivery to the called party with priority by the MME and eNodeB.  In particular, the following aspects need to be considered for a mobile terminating session:

1. Mechanisms by the S-GW to convey the priority of the session to the MME,
2. Mechanisms for the MME to handle the request with priority and to indicate priority to the eNodeB, and
3. Mechanisms for the eNodeB to page the terminating UE with priority, indicate the priority of the session to the terminating UE, and to establish the AS and NAS signalling for the terminating UE in a prioritized way. 

Depending on whether the terminating UE has Advance Priority enabled (an MPS subscribed UE with Advance Priority enabled) or not (a normal UE or an MPS subscribed UE with Advance Priority not enabled), there are two approaches to consider.

6.1.2.2.1 Solution when Advance Priority is not enabled
Figure 6.1.2.2.1-1 shows the case when the terminating UE is a normal UE, or an MPS subscribed UE with Advance Priority not enabled. 
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Figure 6.1.2.2.1-1.  Session Termination to a Normal UE 
1. INVITE:  The P-CSCF receives the SIP INVITE including the RPH that identifies that the MPS session is from a Service User and also indicates the Service User's priority level.

2. AAR/AAA:  The P-CSCF and PCRF exchange Diameter AA-Request/AA-Response messages over the Rx interface.  The "AA-Request" command includes the "AF-Application-Identifier" AVP marked as "MPS" to indicate the priority of the session and the "Reservation-Priority" AVP at the session level mapped from the SIP RPH to identify the Service User's priority level.

3. The PCRF recognizes that this is an MPS session and also that the terminating UE is a normal UE or an MPS UE with Advance Priority not enabled. If the ARP of the Default and IMS signalling bearers are not consistent with MPS use, then they need to be upgraded to a value appropriate for MPS usage.  The PCRF initiates the bearer update by sending a "Re-Auth-Request" command to the PDN-GW that includes the ARP and QCI of the bearers to be modified.  The ARP received in this message is derived from the originating Service User's priority level. The PDN-GW installs the identified PCC rules and sends a "Re-Auth-Accept" command to the PCRF. 
4. Update Bearer Request:  The PDN-GW sends an Update Bearer Request message over the S5/S8 interface to the S-GW to modify the ARP of the existing Default bearer and IMS signalling bearer.   
5. As it is a GTP-C packet, it is not buffered at the S-GW but automatically sent on to the MME. The transmission of the "Update Bearer Request" containing an ARP value derived by the PCRF based on the Service User's priority level, delivers MPS priority indication to the MME for the case of a Mobile Terminated session to a normal UE or to an MPS UE with Advance Priority not enabled.

6. Downlink Application Layer Data:  The P-CSCF sends the SIP INVITE message as Downlink Application Layer Data to the PDN-GW.  The PDN-GW forwards it to the S-GW.  The S-GW queues the Downlink Application Layer Data until the Service Request Procedure is completed.  This step may happen in parallel with steps 3, 4, and 5.
7. Downlink Data Notification:  The S-GW sends a Downlink Data Notification message to the MME to inform that Application Layer Data is queued in its buffer for delivery.  The Downlink Data Notification message includes the ARP of the terminating UE as populated with the ARP of the bearer for which downlink data is queued at the S-GW, as proposed in clause 6.1.2.2.2 for session termination to an MPS UE with Advance Priority.   

8. Downlink Data Notification Acknowledgement: The MME sends a response to the S-GW.

9. Paging: The S1-AP "Paging" message is transmitted by the MME to the eNodeB over the S1 Interface.  If step 5 occurs before step 7, then the MME performs priority paging as described below.  If step 7 occurs before step 5, the MME may do a normal paging and if page response is not received, it may retry the paging as priority paging. It is FFS.
The "Paging Cause" information element is proposed to be added to the S1-AP "Paging" message and is populated with a "highPriorityAccess" marking when a GTP-C "Update Bearer Request" message arrives at the MME from the S-GW containing an ARP that is configured within the MME to be entitled to priority paging treatment.

If due to congestion the MME cannot handle all S1-AP "Paging" messages over the S1 Interface, the "Paging Cause" is used to determine the relative importance of one "Paging" message over another to insure that "Paging" messages associated with MPS sessions are not dropped prior to "Paging" messages associated with non-MPS sessions. 

10. If due to congestion the eNodeB cannot handle all S1-AP "Paging" messages, those which include the Paging Cause of "highPriorityAccess" are given priority handling and are not dropped prior to "Paging" messages which do not include the "highPriorityAccess" marking.
11. The UE, upon receipt of a "Paging" message containing a "Paging Cause" IE set to "highPriorityAccess" recognizes that the page is for the delivery of priority information and, initiates access to the system using the "highPriorityAccess" Establishment Cause.   For normal UEs receiving Mobile Terminated sessionss, this grants those UEs the full benefits of the "highPriorityAccess" marking for the purpose of this RRC Connection Establishment and Service Request.  If the UE is an MPS subscribed UE, it already has a special Access Class that gives the benefits of "highPriorityAccess."
12. Downlink Application Layer Data:  Once the UE has moved to EMM-CONNECTED state, it has a secure connection to the network for transporting NAS signalling including page response and a default bearer for signalling in the upstream and/or downstream directions.  The S-GW forwards the SIP INVITE to the UE as Downlink Application Layer Data.  

13. Default and IMS Signalling Bearer Modification:  The Default bearer and IMS bearer modification continues as per the policy decision made by the PCRF.
14. The IMS-based session termination procedure continues with the modified ARP for default bearer and IMS signalling bearer.
6.1.2.2.2 Solution when Advance Priority is enabled

Figure 6.1.2.2.2-1 shows the case when the terminating UE is an MPS subscribed UE with Advance Priority enabled.  In this case, the Default bearer and IMS bearer of the UE already have an ARP consistent with MPS service and therefore, do not need to be modified.  However, the MME still can not identify the priority of the session from Downlink Data Notification unless the Downlink Data Notification includes an ARP and is populated with the ARP of the bearer for which priority data is queued at the S-GW.  
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Figure 6.1.2.2.2-1.  Session Termination to a UE with Advance Priority Enabled
1. INVITE:  The P-CSCF receives the SIP INVITE message including RPH that identifies that the MPS session is from a Service User and also indicates the Service User's priority level.
2. AAR/AAA:  The P-CSCF and PCRF exchange Diameter AA-Request/AA-Response messages over the Rx interface.  The "AA-Request" command includes the "AF-Application-Identifier" AVP marked as "MPS" to indicate the priority of the session and the "Reservation-Priority" AVP at the session level mapped from the SIP RPH to identify the Service User's priority level.

The PCRF recognizes that this is an MPS session.  The PCRF also determines that the terminating UE is an MPS UE with Advance Priority enabled, and therefore, does not need to modify the ARP of the default and IMS signalling bearer.

3. Downlink Application Layer Data:  The P-CSCF sends the INVITE as Downlink Application Layer Data to the PDN-GW.  The PDN-GW forwards it to the S-GW.  The S-GW queues the Downlink Application Layer Data until the Service Request Procedure is completed.  

4. Downlink Data Notification:  The S-GW sends a Downlink Data Notification message to the MME to inform that Application Layer Data is queued in its buffer for delivery.  

The "ARP" information element is proposed to be added to the "Downlink Data Notification" message and is populated with the ARP of the bearer for which data is queued at the S-GW.  When the terminating UE has Advance Priority enabled, that bearer is assigned an ARP from the list associated with MPS service, and the inclusion of the ARP in the "Downlink Data Notification" conveys MPS priority indication.

5. Downlink Data Notification Acknowledgement: The MME sends a response to the S-GW.

6. Paging: The S1-AP "Paging" message specified in Clauses 8.5 and 9.1.6 of [TS 36.413] is transmitted by the MME to the eNodeB over the S1 Interface.  

The "Paging Cause" information element is proposed to be added to the S1-AP "Paging" message and is populated with a "highPriorityAccess" marking when a GTP-C "Downlink Data Notification" message arrives at the MME from the S-GW containing the ARP that identifies the bearer over which the packet is received and that ARP is configured within the MME to be entitled to priority paging treatment.

If due to congestion the MME cannot transmit all S1-AP "Paging" messages over the S1 Interface, the "Paging Cause" is used to determine the relative importance of one "Paging" message over another to insure that "Paging" messages associated with MPS sessions are not dropped prior to "Paging" messages associated with non-MPS sessions. 

7. If due to congestion the eNodeB cannot handle all S1-AP "Paging" messages, those which include the Paging Cause of "highPriorityAccess" are given priority handling and are not dropped prior to "Paging" messages which do not include the "highPriorityAccess" marking.
8. The UE, upon receipt of a "Paging" message containing a "Paging Cause" IE set to "highPriorityAccess" recognizes that the page is for the delivery of priority information and, initiates access to the system using the "highPriorityAccess" Establishment Cause.   If the UE is an MPS subscribed UE, it may already have a special Access Class that gives the benefits of "highPriorityAccess."
9. Downlink Application Layer Data:  Once the UE has moved to EMM-CONNECTED state, it has a secure connection to the network for transporting NAS signalling including page response and a default bearer for signalling in the upstream and/or downstream directions.  The S-GW forwards the INVITE to the UE as Downlink Application Layer Data.  

10. The IMS-based session termination procedure continues.
******************************************* End Change **********************************************************
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