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Abstract of the contribution: This contribution discusses GPRS handling of IMS emergency traffic and proposes a realization based on the use of previously defined information elements and slight modifications of existing QoS mechanisms. Also PCC aspects are addressed.
1
Background

The IMS emergency call support requires that a bearer carrying emergency traffic is not pre-empted and enjoy the priority necessary to complete the emergency call.

An IMS emergency call is always local within the visited PLMN. A UE always has the option to make an IMS emergency registration, but may use an already existing IMS registration when either (a) in the home network or (b) roaming outside its home network and aware that the assigned P-CSCF is from the visited network. IMS does not support emergency calls, when connecting from a visited network, through a P-CSCF in the home network. When roaming, no IMS entity in the home network is involved in an actual emergency service, but may refer an IMS emergency service to the dedicated emergency APN in the visited network.

What privileges that an IMS emergency call shall enjoy is specified in the TS 23.167 (IP Multimedia Subsystem (IMS) emergency sessions):

· In the case that the IP-CAN receives a request to establish bearer resources for emergency services, it shall be possible for the IP-CAN to prioritise emergency services traffic. PCC (Policy and Charging Control) methods may be used to inform the IP-CAN and request appropriate handling of the emergency service. The QoS information for emergency traffic is specified in TS 23.203.
· Emergency IP flows need to be identified by P CSCF in the Rx interface signalling to allow the PCRF to prioritize emergency service data flows over non-emergency service data flows within IP CAN. The detailed procedures are specified in TS 23.203.
The existing QoS concept of Allocation/Retention Priority is judged to be sufficient for the fulfilment of the IMS emergency call requirements. There is also a simple mapping defined in the TS23.107 between the R99 QoS Allocation/Retention Priority and the R97/98 QoS Precedence class.
2
Introduction
For the purpose of providing the appropriate priority at bearer level for an IMS emergency call in a GPRS IP-CAN the Allocation/Retention priority (ARP) is a readily defined concept that should be employed to fulfil the requirement for priority within the IP-CAN.
The use of ARP for this purpose has several benefits, including:

· It builds on QoS mechanisms already implemented in GPRS. 

· It is future proof towards the SAE QoS model where ARP is one of just four QoS parameters of an SAE bearer. The use of ARP in release 7 thus increases the chances for having a release 7 solution that can smoothly evolve into release 8.

· It fulfils the requirements for IMS emergency traffic as defined in TS 23.167.

3
Discussion
Since the Allocation/Retention priority is not signalled all the way from/to the UE, a mechanism is required for the UE to request (and receive information on) priority for a bearer. The TS 23.107 specifies a mapping between the Precedence class and the Allocation/Retention priority, indicating the equal values to correspond to each other. The Rel-7 TS 24.008 (RIL3) includes the Precedence class in the Quality of service information element, which is signalled all the way to the UE. The Precedence class being a R97/98 QoS concept is superseded by the Allocation/Retention priority in Rel-7, so the Precedence class is available for use in Rel-7. The Precedence class has a readily defined mapping to the Allocation/Retention priority and therefore the Precedence class is suggested to be used for conveying the priority information between the UE and the GPRS IP-CAN.

For the establishment of an IMS emergency bearer, there may be a need for exceeding the Allocation/Retention priority of the PDP subscription stored in the HLR. The SGSN is in the TS 23.060 specified to enforce the QoS parameters in the PDP subscription. This SGSN enforcement of the Allocation/Retention priority for a PDP context should be removed for QoS profiles received from the GGSN. The GGSN is responsible for constraining the ARP to the permitted level. Note that the SGSN provides the subscribed ARP in the Create PDP Context request.

For an APN configured to support IMS emergency traffic the GGSN is required (a) to distinguish an emergency bearer request from other requests and (b) to confine emergency traffic to the permitted destinations for emergency traffic.
The item (a) is solved by the GGSN comparing the Precedence class and the ARP in the QoS requested in the Create PDP Context Request. If the Precedence class indicates a higher priority than the ARP, the GGSN shall consider the request to be for emergency purpose. The GGSN shall require that item (b) is fulfilled before changing the ARP to the requested Precedence class.
The item (b) is a matter of GGSN configuration or having received the PCC rules corresponding to emergency traffic, but is a prerequisite for the GGSN accepting a request (indicated in the Precedence class for the QoS requested) for a better priority than the subscribed ARP.
To enable PCC support for emergency traffic, the PCC rule is extended to include a “service priority indicator” that indicates the relative importance of the service data flow. If the PCRF receives information from the AF indicating emergency service, the PCRF shall be able to assign the appropriate service priority in the PCC rule to the PCEF. In case of GPRS IP-CAN, the PCEF shall map the PCC rule priority indicator to the ARP attribute for the PDP context.
For the emergency registration using the dedicated emergency APN, the SGSN may be preconfigured with the appropriate subscription parameters, including ARP, to provide the priority required for the IMS emergency bearer.
The above is achieved by agreeing to the following amendments to specifications:

1. The Precedence class in the Quality of service IE defined in the TS 24.008 is specified to convey the requested priority for IMS emergency purposes. In all other cases the UE shall use the value Precedence class “subscribed”.
2. The GGSN shall host a configuration indicating that IMS emergency traffic is supported at the APN. The configuration is a prerequisite for accepting a higher priority than the subscribed ARP.
3. The GGSN shall host a configuration, per APN supporting IMS emergency traffic, describing the emergency traffic. The description may be by local configuration (c.f., the configuration required for the detection of IMS CN signalling on a dedicated signalling bearer) or PCC rules received from the PCRF (when configured for the use of PCC).
4. The SGSN shall host a local configuration for the “PDP subscription” to the dedicated emergency APN. The subscription shall indicate the appropriate ARP for emergency traffic. (No PDP subscription is required in the HLR.)
5. The GGSN shall, if configured to support IMS emergency traffic and the traffic description is known, assign the “emergency” ARP in the QoS negotiated for a PDP context dedicated for the transport of IMS emergency related traffic. The GGSN may enforce that only IMS emergency traffic is permitted on that PDP context.
6. The SGSN shall accept the ARP as indicated in the QoS negotiated from a GGSN, regardless the ARP subscribed. The SGSN shall also accept the ARP as indicated in the QoS requested from the GGSN in a network requested PDP context activation procedure, regardless the ARP subscribed.
7. The PCC rule is extended to include a “service priority indicator” that indicates the relative importance of the service data flow. The PCRF shall be able to assign the appropriate service priority for emergency traffic in the PCC rule to the PCEF. In case of GPRS IP-CAN, the PCEF shall map the PCC rule priority indicator to the ARP attribute for the PDP context. 
8. If desired, the GGSN could indicate to the SGSN at the activation of the first PDP context that the APN supports IMS emergency traffic. The SGSN could use this indication as a prerequisite for item 6.

4 
Proposal
If it is agreed that enhancements to support IMS emergency traffic over GPRS is needed in release 7, it is proposed to introduce amendments to the relevant TS:es to implement items 1-7 in the discussion part above.
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