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Introduction

This contribution describes methodologies for obtaining PSAP routing information  to support North America emergency services.

2. Proposal

<< First change >>
7.1.x
Emergency Session Establishment 

Figure 7.x illustrates a high level call from for IMS emergency session establishment procedure in North America.
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Figure 7.x: Emergency Session Establishment procedure in North America

Description of the procedure:

1) A UE initiates an emergency call by sending a SIP INVITE message with 911 or other well known emergency number as the dialled number. 

2) If required, E-CSCF may retrieved the UE’s location as currently stated in TS 23.167 section 6.2.2 

3) If required, E-CSCF invokes the E-AS to determine the proper PSAP destination. E-CSCF sends the SIP INVITE message, including the location information, to the E-AS. E-AS returns the necessary routing information (e.g., ESQK for N. America) to E-CSCF.

4) The E-CSCF uses the ESQK to route the emergency session using the routing functionality as defined for S-CSCF in ref [TS 23.228].
<< Second change >>

Annex X (Informative): Information Flow of IMS Emergency Session Establishment in North America
X.1  E-AS acts as a redirecting server
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Detailed description of the procedure:

1) A UE initiates an emergency call and determines its own location if possible.

2) The UE sends a SIP INVITE message with 911 or other well known emergency number as the dialled number and its media capabilities encapsulated in a Location Object (LO), a SDP payload (denoted as SDP1), to the P-CSCF.

3) Based on the network configuration, the P-CSCF routes the emergency call to the E-CSCF. 

4) The E-CSCF routes the emergency call to the Emergency Application Server (E-AS) by forwarding the SIP INVITE message, for call routing instructions. 

5) Based on the Location Object (LO) sent by the UE (the E-AS may initiate procedure to retrieve the location of the UE, this procedure is out of scope of IMS emergency WI), the E-AS/Location Server will determine which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The E-AS then will format a SIP 3xx (Redirection) message with the retrieved ESRN/ESQK in Contact fields. The E-AS sends a SIP 3xx message back to the E-CSCF.

6) The E-CSCF returns a SIP ACK.

7) The E-CSCF uses the ESRN/ESQK received in the call redirect message (SIP 3xx response) to format a SIP INVITE message properly, and sends it to the MGCF/MGW based on the routing table in the E-CSCF. A P-Asserted-Identity field may be inserted in the INVITE message, for I2 call routing the P-Asserted-Identity contains ESQK, for I1 call routing the P-Asserted-Identity contains the CBN.

8) Depending upon implementation, a MGCP/TGCP/MEGACO transaction is initiated between the MGCF/MGW and PSTN/TDM Gateway to create a circuit connection The E-CSCF replies with a PRACK.

9) The E-AS sends a SUBSCRIBE to subscribe a Call Termination event at E-CSCF.

10) The E-CSCF responds with a 200 response.

11) The MGCF/MGW initiates an ISUP IAM message with the ESQK.

12) The emergency session establishment signalling continues.
13) RTP channels are established end-to-end directly between the UE and the MGCF/MGW.
14) The PSAP retrieves location from the Location Server (out of scope of this standard).
15) The emergency session is released.

16) The MGCF/MGW tears down the circuit connection allocated to the emergency call.
17) The E-CSCF sends a SIP NOTIFY message to the E-AS with an Event indicating that the 911 call has been terminated. At this time, the ESQK allocated to the emergency session can be released.
18) A SIP 200 OK is returned to the E-CSCF.

X.2 E-AS acts as a SIP proxy (Variant 1: without record route)
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Detailed description of the procedure:

1) A UE initiates an emergency call and determines its own location if possible.

2) The UE sends a SIP INVITE message with 911 or other well known emergency number as the dialled number and its media capabilities encapsulated in a Location Object (LO), a SDP payload (denoted as SDP1), to the P-CSCF.

3) Based on the network configuration, the P-CSCF routes the emergency call to the E-CSCF. 

4) The E-CSCF routes the emergency call to the Emergency Application Server (E-AS) by forwarding the SIP INVITE message, for call routing instructions. 

5) Based on the Location Object (LO) sent by the UE (the E-AS may initiate procedure to retrieve the location of the UE, this procedure is out of scope of IMS emergency WI), the E-AS/Location Server will determine which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The E-AS then re-issues the INVITE back to the E-CSCF with the ESRN/LRO and ESQK, but no record route indication.

6) The E-CSCF forwards the SIP INVITE message to the MGCF/MGW based on the routing table in the E-CSCF. A P-Asserted-Identity field may be inserted in the INVITE message, for the call to be routed to PSAP the P-Asserted-Identity contains ESQK, for the call to be routed to other emergency answering center the P-Asserted-Identity contains the CBN.
The remainder of the call flow is as in X.1.
In step 5, the E-AS removes itself from the path by using an INVITE with record route, thereby increasing signalling efficiency for the remainder of the call.  Since the E-AS is not in the call path, steps 9, 10, 17 and 18 as in X.1 are reinstated.

X.3 E-AS acts as a SIP proxy (Variant 2: with record route)


[image: image4.emf]UE P-CSCF E-CSCF

PSAP 

/EC

2. INVITE (911/

112, LO, SDP1)

E-AS/

GMLC

MGCF/

MGW

3. INVITE (911/

112, LO, SDP1)

4. INVITE (911/

112, LO, SDP1)

5. INVITE (ESRN, 

ESQK, SDP1)

8. ISUP IAM (911/112/

admin#, ESQK)

6. INVITE (ESRN/LRO, ESQK, SDP1)

10. RTP channels established connection

16. MGCP/TGCP/

MEGACO interaction to 

release connection

7. MGCP/TGCP/

MEGACO interaction to 

create connection

14. BYE

13. BYE

1. UE initiates the 

emergency session 

and retrieves 

location info

9. Intermediate Signalling to Establish Connection

11. PSAP retrieves 

location from Location 

Server as necessary

12. Call Termination is initiated 

15. Rest of Call Termination signalling 


Detailed description of the procedure:

1) A UE initiates an emergency call and determines its own location if possible.

2) The UE sends a SIP INVITE message with 911 or other well known emergency number as the dialled number and its media capabilities encapsulated in a Location Object (LO), a SDP payload (denoted as SDP1), to the P-CSCF.

3) Based on the network configuration, the P-CSCF routes the emergency call to the E-CSCF. 

4) The E-CSCF routes the emergency call to the Emergency Application Server (E-AS) by forwarding the SIP INVITE message, for call routing instructions. 

5) Based on the Location Object (LO) sent by the UE (the E-AS may initiate procedure to retrieve the location of the UE, this procedure is out of scope of IMS emergency WI), the E-AS/LOCATION SERVER will determine which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The E-AS then re-issues the INVITE back to the E-CSCF with the ESRN/LRO, ESQK and a record route indication.
6) The E-CSCF forwards the SIP INVITE message to the MGCF/MGW based on the routing table in the E-CSCF. A P-Asserted-Identity field may be inserted in the INVITE message, for the call to be routed to PSAP the P-Asserted-Identity contains ESQK, for the call to be routed to other emergency answering center the P-Asserted-Identity contains the CBN.
7) Depending upon implementation, a MGCP/TGCP/MEGACO transaction is initiated between the MGCF/MGW and PSTN/TDM Gateway to create a circuit connection The E-CSCF replies with a PRACK.

8) The MGCF/MGW initiates an ISUP IAM message with the ESQK.

9) The emergency session establishment signalling continues.

10) RTP channels are established end-to-end directly between the UE and the MGCF/MGW.
11) The PSAP retrieves location from the Location Server (out of scope of this standard).

12) Either the caller or PSAP initiates the call termination signaling.
13) The E-CSCF forwards the BYE to the E-AS. At this time, the ESQK allocated to the emergency session can be released.

14) The E-AS sends a BYE to the E-CSCF.

15) The call termination signalling continues.

16) The MGCF/MGW tears down the circuit connection allocated to the emergency call.
X.4 E-AS Uses Non-SIP Signalling
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Detailed description of the procedure:

1) A UE initiates an emergency call and determines its own location if possible.

2) The UE sends a SIP INVITE message with 911 or other well known emergency number as the dialled number and its media capabilities encapsulated in a Location Object (LO), a SDP payload (denoted as SDP1), to the P-CSCF.

3) Based on the network configuration, the P-CSCF routes the emergency call to the E-CSCF. 

4) The E-CSCF requests the routing instructions for the call by sending an ES Routing Request to the E-AS/Location Server. 

5) Based on the Location Object (LO) sent by the UE (the E-AS may initiate procedure to retrieve the location of the UE, this procedure is out of scope of IMS emergency WI), the E-AS/Location Server will determine which PSAP/EC the call should be routed and allocate an ESQK from the ESQK pool associated with that particular PSAP/EC. The E-AS then will then return the routing information to the E-CSCF

6) The E-CSCF formulates the SIP INVITE message to the MGCF/MGW based on the routing information returned in the E-CSCF. A P-Asserted-Identity field may be inserted in the INVITE message, for the call to be routed to PSAP the P-Asserted-Identity contains ESQK, for the call to be routed to other emergency answering center the P-Asserted-Identity contains the MSISDN as the CBN.

7) Depending upon implementation, a MGCP/TGCP/MEGACO transaction is initiated between the MGCF/MGW and PSTN/TDM Gateway to create a circuit connection The E-CSCF replies with a PRACK.

8) The MGCF/MGW initiates an ISUP IAM message with the ESQK.

9) The emergency session establishment signalling continues.

10) RTP channels are established end-to-end directly between the UE and the MGCF/MGW.

11) The PSAP retrieves location from the Location Server (out of scope of this standard).

12) The emergency session is terminated.

13) The MGCF/MGW tears down the circuit connection allocated to the emergency call.

14) The E-CSCF sends an ES Termination Report with the MSISDN to the E-AS. At this time, the ESQK assigned to the emergency session can be released.
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