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Background
Optional Service Type IE in CS EMERGENCY SETUP message

The CS EMERGENCY SETUP message definition contains an optional IE called Service Type. The Service Type IE is used to convey the type of emergency service requested e.g. police. The MSC can route an emergency service request to the most appropriate PSAP for the service based on the contents of the Service Type IE. If the Service Type IE is absent or no route has been configured for the particular value of the Service Type IE, the MSC routes the request to a default PSAP (see TS 24.008).

Handling of a SIP 380 response

A UE receiving a SIP 380 response to a UE undetected emergency call needs to decide how to re-attempt the emergency call. The UE can:

· select the CS domain and send:

· a CS SETUP with the dialled number; or

· a CS EMERGENCY SETUP with or without a Service Type IE;

· use emergency bearers of the PS domain (followed by a SIP REGISTER/INVITE); or

· (implementation dependent) select an IP-CAN for which emergency bearers are not defined.
P-CSCF behaviour
Since Rel-9, a P-CSCF can indicate the recognized emergency type to the UE in a "380 response to an UE undetected emergency call" (i.e. the 380 includes a Contact header field). The recognized emergency type may trigger transmission of a subsequent:

· CS SETUP message with the dialled number
· CS EMERGENCY SETUP message with or without Service Type IE (depending on the emergency type indicated); or

· SIP INVITE message (including the use of emergency bearers when using E-UTRAN/UTRAN).
A Rel-8 P-CSCF cannot indicate the recognized emergency type (i.e. does not include a Contact header field). The absence of an indicated emergency type will trigger a subsequent CS SETUP message at the UE or SIP INVITE message.

Problem description
1. It is currently not possible to trigger a UE to make a TS12 call to a default PSAP after the UE made a "UE undetected emergency call" using IMS.

2. It is currently possible to inadvertently trigger a UE to make a PS emergency call using an IP-CAN supported by IMS (see TS 24.229) such that the INVITE is routed to an incorrect PSAP (due to absence of Contact header field in a SIP 380 response).

To provide more details, the figure 1 illustrates how a subsequent message (for setting up emergency call/session) is routed by the network, depending on the domain selected by the UE and depending on the presence and contents of the Contact header field in the 380 response: 
· Green arrow:
emergency calls are routed to the correct PSAP. 
· Red arrow:
the INVITE is not routed to the correct PSAP. 
· Orange arrow:
emergency calls are routed to the correct PSAP (via normal call procedures, i.e. excluding priority on the access network or at the MME/eNB for e.g. CSFB).
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NOTE 1:
The P-CSCF can be configured to return a Contact with "global" emergency type even though the MSC doesn’t route based on service type. This would be advantageous if e.g. MME and eNB do support emergency procedures for e.g. emergency CSFB. This advantage is not applicable in all networks.
NOTE 2:
In TS 24.229, procedures have not been defined for the P-CSCF to return a SIP 380 response with a Contact set to "urn:service:sos" (i.e. a URN without emergency type). However, procedures are defined for returning a SIP 380 response with a Contact set to e.g. "urn:service:sos.country-specific.xy.567", "urn:service:sos.country-specific.xy.default-psap", "urn:service:sos.police", etc.
Figure 1: SIP 380 triggered subsequent call routing.

Observation 0)

Limiting the Rel-9 P-CSCF behaviour to always include a Contact header field provides a complete solution (all arrows are green) and covers all scenarios (assuming NOTE 2 is addressed.). 

Assuming the UE doesn’t select another IP-CAN than the one supported by E-UTRAN/UTRAN, it is fine for operators to deploy a Rel-8 P-CSCF since Rel-8 doesn’t support emergency bearers for E-UTRAN. However, not including a Contact header field likely causes an emergency call to be routed to the incorrect PSAP if PS domain is selected. It also increases emergency call failure risk (see orange arrows).
Observation 1)
A UE that receives a 380 response without a Contact may not be able to indicate the correct service type. This is a problem when selecting an IP-CAN for a subsequent INVITE in response to receiving the SIP 380. For example, when the user seeks "pastoral care", the UE is unable to correctly set the R-URI of a SIP INVITE after receiving a 380.
Observation 2)

An operator expecting to activate "emergency SRVCC" or "emergency bearers" needs to anyway ensure the VoLTE UEs in the field support SIP responses with Contact indicating emergency type. UEs that do not pass an acceptance test testing support for SIP responses with Contact indicating emergency type are not guaranteed to route their emergency call to the intended PSAP (see observation 1).
Observation 3)

A UE sending a request for emergency services doesn’t take advantage of any network's emergency procedures (i.e. in access network, MME or MSC) when not receiving a SIP 380 response without Contact (see orange arrows).

Way forward

Proposal 1
From Rel-9 forward, mandate a P-CSCF to include a Contact header field in a 380 response, even when the URN in the Contact needs to be set to "urn:service:sos". Provided acceptance tests are in place, this would prevent operators from deploying UEs that route to unintended PSAPs. Furthermore, it would allow operators to turn on "emergency SRVCC/bearers" in their networks while requests continue to be routed to the intended PSAP.
A fragment of the CR could look like this:

-
a Contact header field with an emergency service URN, i.e. a service URN with a top-level service type of "sos" as specified in RFC 5031 [69]. The emergency service URN includes a sub-service type if deduced from the Request-URI received from the UE; and

This proposal does not impact how UEs handle SIP 380 responses without Contact header field (i.e. received from a Rel-8 P-CSCF).

Proposal 2

From Rel-9 forward, mandate a P-CSCF to include a Contact header field in a 380 response, even when the URN in the Contact needs to be set to "urn:service:sos" when emergency bearers are disabled in the E-UTRAN. When emergency bearers are disabled, the UE will not attempt the emergency call on the E-UTRAN. Presumably, the UE will also not attempt the emergency call on another IPCAN.
A fragment of the CR could look like this:

-
if the IP-CAN:

a)
does not define emergency bearers; or

b)
defines emergency bearers and the core network has indicated that it supports emergency bearers;


a Contact header field with an emergency service URN, i.e. a service URN with a top-level service type of "sos" as specified in RFC 5031 [69]. The emergency service URN includes a sub-service type if deduced from the Request-URI received from the UE; and

NOTE 1:
It is recommended to include a Contact header field in the 380 (Alternative Service) response in accordance with this procedure even if the above conditions are not met.

Conclusion

The solutions proposed in this paper or in the accompanying CRs do not impact the UE.
The solutions proposed in this paper or in the accompanying CRs do not impact the MSC. A MSC that does not route an emergency service request based on the contents of the Service Type IE does not need modification. If an emergency request must be handled over CS by a default PSAP via TS11, a SIP INVITE can be rejected with a Contact header field set to e.g. urn:service:sos.country-specific.xy.default-psap.
This paper does not include arguments for agreeing proposal 2. On the contrary, operators accepting UEs that have met compliance tests only testing a UE's support for Rel-8 P-CSCF behaviour (a.k.a. no Contact header field in the 380 response) may be unable to guarantee that e.g. emergency SRVCC works as expected in their networks (until these UEs have been upgraded, removed or isolated).
This paper recommends agreeing proposal 1. Proposal 1 still allows an operator to require UE compliancy against Rel-8 P-CSCF behaviour. However, such would involve testing against an actual Rel-8 P-CSCF. This paper does recommend against accepting UEs only compliant with Rel-8 P-CSCF behaviour (a.k.a. no Contact header field in the 380 response) as it can make activation of emergency bearers/SRVCC much harder/costlier to realize. Finally, operators deploying Rel-9 P-CSCF do not need to include a compliance test testing Rel-8 P-CSCF behaviour (a.k.a. no Contact header field in the 380 response). Reducing the number of compliance tests saves the industry money. Operators deploying Rel-8 P-CSCF should anyway include a compliance test testing Rel-9 P-CSCF behaviour (i.e. Contact header field in the 380 response) to be future proof.
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