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Abstract of the contribution:

This contribution proposes architecture requirements for IMS-based MPS sessions.

Discussion

The establishment of an RRC Connection is a step required in a number of EPS Mobility Management, EPS Location Management and EPS Connection Management procedures when the UE is RRC_IDLE.  The contention-based random access procedure occurs prior to the transmission of NAS messages in support of Mobility Management and Session Management, and the transmission of Application Layer data from the UE, or the delivery of Application Layer data to the UE.  The establishment of an RRC Connection requires procedures at the Physical, Medium Access Control (MAC), and RRC Layers of the Uu Interface. 

Access Class Barring applies to transmissions initiated by a UE in RRC_IDLE mode and is used to bar the UE from gaining access to the network (radio resources) during network congestion.  In E-UTRA, each of the Access Classes 11-15 can be independently marked as exempt from access class barring.  

· For IMS-based Multimedia Services, MPS shall support mechanisms to establish AS and NAS connections with priority.  

· An MPS subscribed UE shall be assigned special Access Class(es), within the range 11-15, to gain prioritized access to the E-UTRAN during congestion.

TS23.401 section 4.7.3 states: 
"The ARP shall contain information about the priority level (scalar), the pre-emption capability (flag) and the pre-emption vulnerability (flag). The primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected due to resource limitations (typically available radio capacity for GBR bearers). The priority level information of the ARP is used for this decision to ensure that the request of the bearer with the higher priority level is preferred. In addition, the ARP can be used (e.g. by the eNodeB) to decide which bearer(s) to drop during exceptional resource limitations (e.g. at handover). The pre-emption capability information of the ARP defines whether a bearer with a lower ARP priority level should be dropped to free up the required resources. The pre-emption vulnerability information of the ARP defines whether a bearer is applicable for such dropping by a pre-emption capable bearer with a higher ARP priority value. ….."
When an MPS subscribed UE is attached to the EPS and if it is given a normal ARP for the default bearer and the IMS signalling bearer, during extreme congestion conditions, there is a chance for these bearers to be dropped.  Therefore, at the time of Attach by an MPS-subscribed UE, it is preferable to assign a higher priority ARP to the default and IMS signalling bearers.  However, regional regulatory requirements may prevent an operator from assigning higher priority ARP or require an operator to assign a higher priority ARP at the time of Attach/PDN connection by an MPS-subscribed UE.  An operator may also want to have the flexibility of giving or not giving priority to the default and IMS signalling bearers based on their policy. The PCRF may retrieve the subscription indication from the SPR and derive the appropriate ARP to be assigned to the default and IMS signalling bearers.  
· Based on regional regulatory requirements, an MPS subscribed UE may optionally establish a default bearer and/or a bearer that handles IMS signalling with priority. During the time of initial attach/PDN connection, based on the priority indication received from the SPR for the user, the PCRF determines whether to establish default bearer and/or a bearer that handles IMS signalling with priority.
Mobile-originating MPS Voice session

Figure below shows the call flow for a mobile originating MPS session.
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1. RRC Establishment and Service Request:  If the UE is in EMM-CONNECTED state, this step is not required.  Else the UE establishes RRC connection as per TS 23.401 clause 5.3.2.1.  Since the Service User has an access class in the range of 11-15, the Establishment Cause in RRC connection request is set to highPriorityAccess.

· When the MME receives mobile initiated signalling with an indication of priority (e.g., establishment cause set to highPriorityAccess in an RRC connection request message), the MME and eNodeB shall prioritize RRC connection requests and establish the S1 bearer and radio resources with priority. 

2. INVITE:  The UE sends a SIP INVITE message to the P-CSCF.  The message is carried as Application Layer Data over IP in the E-UTRAN and in the EPC to the PDN-GW.    The MPS code/identifier and destination address or the MPS input string supplied by the Service User is represented in the Uniform Resource Identifiers (SIP URI or Tel URI).  The P-CSCF detects voice session origination invoked by MPS code identifier or MPS input string and derives the session information.  

· When a Service User originates an MPS session by including an MPS code/identifier followed by a destination address from an MPS subscribed UE attached to the E-UTRAN, the IMS core network shall detect the priority of the session and provide service information to the PCRF including the priority indication (e.g., AF-Application Identifier and one of the reserved values for Reservation-Priority AVP to indicate priority). 

· When a Service User originates an MPS session by including an MPS input string from any UE attached to the E-UTRAN, the IMS core network shall provide service information to the PCRF including priority indication (e.g., AF-Application Identifier and one of the reserved values for Reservation-Priority AVP to indicate priority). 

Editor’s Note: It is FFS if PCC interaction and Default and IMS signalling bearers modification (step 6) are to be delayed until 183 Progress. 

3. AA-Request:  The P-CSCF invokes dynamic policy and forwards the derived session information by sending an "AA-Request" command to the PCRF over a new Rx Diameter session.  The AA-Request includes information that the terminating session is from a Service User.
4. AA-Answer:  The PCRF stores the received session information and identifies the affected IP-CAN session.  The PCRF sends an "AA-Answer" command to the P-CSCF in response to the "AA-Request" command. 

5. The P-CSCF forwards the SIP INVITE message to the Serving CSCF (S-CSCF) in the IMS core. 

6. Default and IMS Signalling Bearer Modification:  The PCRF checks if the ARP of the Default bearer and IMS signalling bearer has a value appropriate for the MPS session.  If the ARP of the Default bearer and IMS signalling bearer is not appropriate for the MPS session, as per operator’s policy, the PCRF modifies the ARP of the Default and IMS Signalling Bearer to a value appropriate for the MPS session.  This may also be done, based on the operator’s policy, to give priority for setting up signalling for early media to collect additional credentials from a Service User in case of priority call origination from any UE.

· When the PCRF receives an indication from the IMS core network about the priority of the session, if necessary as determined by the operator’s policy, the signalling is handled with priority in the EPS.  

· When the MME receives a request to modify or establish a signalling bearer for an MPS session, the MME and eNodeB shall establish the S1 bearer and radio resources with priority.

7. 183 Progress:  The IMS core receives a "183 Progress" message in response to the SIP INVITE.  The P-CSCF identifies that the session belongs to MPS and the Service User’s priority level.  The P-CSCF maps the AF-Application Identifier and the Reservation-Priority AVPs with appropriate settings for the MPS session.

8. AA-Request:  The P-CSCF invokes dynamic policy and forwards the derived session information by sending an "AA-Request" command to the PCRF over a new Rx Diameter session.  The Diameter "AA-Request" command includes the “AF-Application-Identifier” AVP and the Reservation-Priority AVP at the session and media component levels.
9. AA-Answer:  The PCRF stores the received session information and identifies the affected IP-CAN session.  The PCRF sends an "AA-Answer" command to the P-CSCF in response to the "AA-Request" command. 

10. 183 Progress:  The P-CSCF forwards the 183 Progress message to the UE over the existing IMS signaling bearer.  

11. PRACK:  After receiving 183 Progress message, the UE sends a SIP PRACK message to the P-CSCF as a response to the 183 Progress message.  

12. Media Bearer Establishment:  The PCRF initiates establishing media bearer(s) for the session.  If the MPS session is already authorized in IMS and the Service User priority is known, the media is handled with priority in EPS. In case the MPS session is not authorized and media is established to collect additional credentials from the Service User, based on the operator’s policy, priority is given to the media establishment. 

· When the PCRF receives an indication from the IMS core network that the MPS session is authorized and includes the authorized priority of the session, the media bearer establishment is handled with priority in the EPS. 

· When the PCRF receives an indication from the IMS core network about the priority of the session, if necessary as determined by the operator’s policy, it shall provide media priority to collect additional credentials from the Service User. 

13. IMS call establishment procedure continues.

Editor’s Note:  If the call is not completed successfully or when the call is released and if no other MPS calls are in progress, the PCRF will initiate modifying the ARP back to the original value. 

******************************************* Begin Change **********************************************************

5. Architecture Requirements

5.2 IMS Multimedia Priority Service

5.2.1 General

· For IMS-based Multimedia Services, MPS shall support mechanisms to establish AS and NAS connections with priority.  

· An MPS subscribed UE shall be assigned special Access Class(es), within the range 11-15, to gain prioritized access to the E-UTRAN during congestion.

· Based on regional regulatory requirements, an MPS subscribed UE may optionally establish an EPS default bearer and a dedicated bearer that is used to transport IMS/SIP signalling with priority. During the time of initial attach/PDN connection, based on the priority indication received from the SPR for the user, the PCRF determines whether to establish the default EPS bearer and a dedicated bearer that handles IMS/SIP signalling with priority. 

6
Key Issues for MPS

Editor’s Note: This subclause will describe the proposed solutions to meet the architecture requirements in section5.

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 Mobile Originated MPS Voice Session
6.1.1.1
Issue Description

Call-flow required to capture mobile originated MPS Voice Session.

6.1.1.2
Solution
6.1.1.2.1.
General Description

Figure below shows the call flow for a mobile originating MPS session.
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1. RRC Establishment and Service Request:  If the UE is in EMM-CONNECTED state, this step is not required.  Else the UE establishes RRC connection as per TS 23.401 clause 5.3.2.1.  Since the Service User has an access class in the range of 11-15, the Establishment Cause in RRC connection request is set to highPriorityAccess. When the MME receives mobile initiated signalling with establishment cause set to highPriorityAccess, the MME and eNodeB prioritize RRC connection requests and establish the S1 bearer and radio resources with priority. 
2. INVITE:  The UE sends a SIP INVITE message to the P-CSCF on a pre-established default or dedicated EPS bearer used for IMS/SIP signalling.    The MPS code/identifier and destination address or the MPS input string supplied by the Service User is the SIP message.  The P-CSCF detects voice session origination invoked by MPS code identifier or MPS input string and derives the session information.  

Editor’s Note: It is FFS if PCC interaction and Default and IMS signalling bearers modification (step 5) are to be delayed until 183 Progress. 

3. PCC Interaction:  The P-CSCF invokes dynamic policy and forwards the derived session information by communicating with the PCRF.  The P-CSCF provides information that the terminating session is from a Service User. The PCRF recognizes that this request is associated with an MPS session and should be given priority treatment. The PCRF stores the received session information and identifies the affected IP-CAN session.
4. 
5. The P-CSCF forwards the SIP INVITE message to the Serving CSCF (S-CSCF). 

6. Default and dedicated EPS Bearer Modification used to transport IMS/SIP signalling traffic:  The PCRF checks if the ARP of the EPS bearer (default or dedicated) that is used to transport IMS/SIP signalling has a value appropriate for the MPS session.  If the ARP of the EPS bearer that is used to transport IMS/SIP signalling is not appropriate for the MPS session,  the PCRF modifies the ARP of the EPS bearer that is used to transport IMS/SIP signalling to a value appropriate for the MPS session. If the IMS/SIP signalling traffic is transported over a dedicated EPS bearer, then the PCRF needs to modify the ARP of the default EPS bearer of the same PDN connection in order to avoid being released due to congestion.   This may also be done, based on the operator’s policy, to give priority for setting up signalling for early media to collect additional credentials from a Service User in case of priority call origination from any UE.
7. 183 Progress:  The IMS core receives a "183 Progress" message in response to the SIP INVITE.  The P-CSCF identifies that the session belongs to MPS and the Service User’s priority level.  The P-CSCF maps the AF-Application Identifier and the Reservation-Priority AVPs with appropriate settings for the MPS session.

NOTE: If the remote party rejects the incoming MPS session then the P-CSCF needs to trigger a downgrade of the ARP EPS bearer that is used to transport IMS/SIP signalling back to its original value.
8. PCC Interaction:  The P-CSCF authorises the QoS resources and invokes dynamic policy. The PCRF stores the received session information and identifies the affected IP-CAN session.  
9. 
10. 183 Progress:  The P-CSCF forwards the 183 Progress message to the UE.  

11. PRACK:  After receiving 183 Progress message, the UE sends a SIP PRACK message to the P-CSCF as a response to the 183 Progress message.  

12. Media Bearer Establishment:  The PCRF initiates the establishment of dedicated EPS bearer(s) to transport the media traffic for the MPS session.  The dedicated EPS bearer media is handled with priority in EPS. In case the MPS session is not authorized and is required to collect additional credentials from the Service User, based on the operator’s policy, priority may be provided to the EPS bearers that are used for the authorisation of the Service User.

Editor’s Note: The mechanism and protocols used to collect additional credentials from the Service user in case the MPS session is not authorised are FFS. 

13. IMS call establishment procedure continues.

NOTE:
When the call is released and if no other MPS calls are in progress then the P-CSCF needs to trigger a downgrade of the ARP EPS bearer that is used to transport IMS/SIP signalling back to its original value.
6.1.1.2. 2
Impacts to network elements
P-CSCF needs to detect MPS code/identifier or the MPS input string in the SIP INVITE message and provide service information to the PCRF.  When the PCRF receives service information from the IMS network, it needs to check if the existing default bearer and dedicated EPS bearer that is used to transport IMS/SIP signalling are appropriate for MPS and if they are not, the PCRF initiates modifying these bearers.   When the PCRF receives information that the IMS session is authorized, and receives the authorized priority of the session, the PCRF initiates the media bearer establishment with priority in the EPS.  When the PCRF receives an indication from the IMS network that the session is MPS, but the authorization is not completed, if necessary as determined by the operator’s policy, the PCRF may provide priority to collect additional credentials from the Service User.  When the MME receives a request to modify or establish a bearer with an ARP appropriate for an MPS session, the MME and eNodeB establish the S1 bearer and radio resources with priority. When the MME receives mobile initiated signalling with an establishment cause set to highPriorityAccess, the MME and eNodeB prioritize the RRC connection requests and establish the S1 bearer and radio resources with priority.

******************************************* End Change **********************************************************
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