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* * * First Change * * * *

6.1
IMS Multimedia Priority Services
Editor’s Note: This subclause will describes the key issues for IMS based multimedia priority service including the aspect of interworking between IMS and EPS bearer.
6.1.1

Key Issue 1: Terminating MPS call to an idle UE. 
6.1.1.1
Issue 1 Description
TS 22.153 requires that a terminating network provides priority treatment to any incoming MPS session in order to increase the probability of successful session delivery and bearer establishment when one or more network element experience congestion.
When an MPS session originated by a Service User is terminating to an idle UE, and the terminating network needs to page the UE for the MPS session, there are no mechanisms to treat the paging request to the called party with priority by the MME when it exercises congestion control. In particular, the following aspects need to be considered for a mobile terminating session:

1. Mechanisms by the S-GW to convey bearer identity corresponding to the received downlink packet to the MME in order for the MME to apply paging priority strategy based on the EPS bearer characteristics such as ARP.
2. Mechanisms for the MME to handle the request with priority during congestion control and to indicate priority to the UE, and

3. Mechanisms for the UE, when not configured with AC11-15 to indicate in the page response procedure that it is establishing an RRC connection for an MPS session. 

4. Mechanisms for the eNodeB to establish the RRC connections for the terminating UE in a prioritized way. 

There are two approaches to consider when it comes to paging. Paging triggered by a Downlink Data application and paging triggered by a control message such as “Modify Bearer Request”. When the MME receives a Modify Bearer Request for an idle UE when no paging is in progress, the following additional aspects may be considered:
5. Current Rel. 9 specifications do not allow paging based on ARP change. However, if the Modify Bearer Request includes an ARP modification and the ARP corresponds to an MPS session, the MME may apply paging priority strategy if the bearer corresponds to an IMS signalling bearer or, 

6. The MME updates the ARP in the bearer context and when a DDN is received and includes the identity of the modified signalling bearer context, the MME would then apply the paging priority strategy.    

NOTE: “Modify Bearer Request” in TS 23.401 is equivalent with “Update Bearer Request” in GTPv2 TS 29.274.
6.1.1.2
Issue 1 Solutions
6.1.1.2.1
Terminating MPS session to normal users
The following procedure shows a terminating MPS session procedure to an idle UE when no MPS subscription is applied to the IMS signalling bearer at the time of attach/PDN connection.
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7. The P-CSCF receives the SIP INVITE which includes the RPH that indicates MPS session and the originating Service User's priority level.

8. The P-CSCF and PCRF exchange Diameter AA-Request/AA-Ack messages over the Rx interface.  The "AA-Request" command includes the MPS session information (e.g., indication of an MPS session, Service User priority level). The PCRF recognizes that this is an MPS session authorizes the request and sends an AA-Ack back to the P-CSCF.  .    

9. The PCRF determines that the terminating UE is attached normally (i.e., with no MPS subscription), modifies the ARP of the default and signalling path and triggers an RAR to the PDN GW to request modification of the ARP for the default and IMS signalling bearer. The PDN GW sends an RAA back to the PCRF.     

10. The PDN GW sends a Modify 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.

11. The SGW forwards the Modify Bearer Request over the S11 to the MME. The MME determines that the UE is idle, modifies the ARP of the corresponding bearer contexts. Note that if the MME applies internal paging priority strategy when the modified ARP corresponds to an MPS session and the modified bearer corresponds to the IMS signalling bearer, go to step 9, else sends a Modify bearer response back to the SGW indicating that the bearer contexts are updated and continue.
12. The P-CSCF sends the SIP INVITE message as Downlink Application Layer Data to the PDN-GW.  The PDN-GW forwards the packet to the S-GW over the established IMS signalling bearer.  Note that step 6 occurs in parallel with step 2 or subsequently if the INVITE packet is a result of P-CSCF re-transmission.  
13. The S-GW determines that there is no downlink user plane established for the UE over the S1-U interface, sends a Downlink Data Notification message to the MME and includes the EPS bearer identity corresponding to the received downlink packet to allow the MME to apply internal paging priority strategy based on the EPS bearer characteristics such as ARP.
14. The MME sends a response to the S-GW.
15. The MME determines from the ARP that the page corresponds to a priority session, sends the S1-AP Page message to the UE via the eNodeB over the S1 Interface and includes a “high priority access” paging cause.  
16. The eNB broadcast the page message over the paging channel.  
17. Upon receipt of the page message containing a "highPriorityAccess" Paging Cause, the UE initiates access to the system and returns a "highPriorityAccess" value in the Establishment Cause. For normal UEs receiving Mobile Terminated sessions, this grants those UEs the full benefits of the "highPriorityAccess" marking for the purpose of this RRC Connection Establishment and Service Request.  The bearers corresponding to the bearer contexts stored in the MME are re-established (e.g., default, IMS signalling bearers) based on the modified ARP.  
18. The S-GW forwards the SIP INVITE to the UE as Downlink Application Layer Data over the IMS signalling bearer.  
19. The IMS-based session termination procedure continues over the IMS signalling bearer, and priority treatment applies in the event of congestion when establishing the corresponding media bearer(s) for the session. When the MPS session is released the PCRF initiates restoring the ARP for the modified bearers to their original value. 
6.1.1.2.2
Terminating MPS session to users attached with MPS subscription 
The following procedure shows a terminating MPS session procedure to an idle UE with MPS subscription already applied to the IMS signalling bearer at the time of attach/PDN connection.  
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20. The P-CSCF receives the SIP INVITE which includes the RPH that indicates MPS session and the originating Service User's priority level.

21. The P-CSCF and PCRF exchange Diameter AA-Request/AA-Ack messages over the Rx interface.  The "AA-Request" command includes the MPS session information (e.g., indication of an MPS session, Service User priority level). The PCRF recognizes that this is an MPS session, authorizes the request and sends an AA-Ack back to the P-CSCF.  Since the terminating UE is already attached with MPS subscription the PCRF does not trigger modification of the ARP of the signalling path.    
22. 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 over the established IMS signalling bearer.  
23. The S-GW determines that there is no downlink user plane established for the UE over the S1-U interface, sends a Downlink Data Notification message to the MME and includes the EPS bearer identity corresponding to the received downlink packet to allow the MME to apply internal paging priority strategy based on the EPS bearer characteristics such as ARP.
24. The MME sends a response to the S-GW.
25. The MME determines from the ARP that the page corresponds to a priority session, sends the S1-AP Page message to the UE via the eNodeB over the S1 Interface and includes a “high priority access” paging cause.  
26. The eNB broadcast the page message over the paging channel.  
27. Upon receipt of the page message containing a "highPriorityAccess" Paging Cause, the UE initiates access to the system and returns a "highPriorityAccess" value in the Establishment Cause. The bearers corresponding to the bearer contexts stored in the MME are re-established (e.g., default, IMS signalling bearers).  
28. The S-GW forwards the SIP INVITE to the UE as Downlink Application Layer Data over the IMS signalling bearer.  
29. The IMS-based session termination procedure continues over the IMS signalling bearer, and priority treatment applies in the event of congestion when establishing the corresponding media bearer(s) for the session.

* * * End of Change * * * *
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Step 9-11 may be executed right 
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