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Abstract of the contribution: Companion paper S2-080496 describes updates to Architectural Alternative 1 in TR 23.826 for the re-direction of emergency calls established in the CS domain to IMS (and also domain transfers from PS to CS) without modifications to the GMLC and VMSC. Based upon this architecture, this contribution proposes call flows that describe the signalling procedures for the re-direction of CS emergency calls to IMS.
Discussion
Paper S2-080496 describes two architectures for the re-direction of CS emergency calls to IMS which make use of the IMS CS Control Channel (ICCC) concept as described in TR 23.892, with the difference being that the ICCC is established between the UE and the E-RUA in the visited network. The establishment of the ICCC is required to exchange data between the UE and IMS that may not be inter-worked safely by the MGCF (e.g. MSISDN) and to supply data to the E-RUA that is not necessary for the re-routing decision to IMS, but is required by IMS to ensure that the emergency call is re-directed to the most appropriate PSAP (e.g. Emergency Service Category).

In a 3G-network using a DTM-capable UE, the architecture known as I1-ps is recommended. This architecture uses the PS bearer as the transport mechanism with SIP signalling.
In a 2G-network, the architecture known as I1-cs is recommended. This architecture uses USSD as the transport mechanism over the CS domain. For I1-cs, there are two modes of routing USSD messages. The first mode is home-routed mode where the VMSC routes the USSD message to the HSS and the HSS sends it to the E-RUA. The second mode is visited-routed mode where the VMSC routes the USSD message directly to the E-RUA.
Proposal

Agree on the following call flows for inclusion in TR 23.826. 

Note: For the I1-cs call flow, the visited-routed mode is documented.

**** Begin Change ****
6.1.4.1.x
Calls established in CS
NOTE: The call flows depicted in this section do not assume support for IMS Centralized Services. However, if IMS Centralized Services is implemented in the visited network (for its own home subscribers) it is possible for the E-RUA function to be implemented in the same node as the RUA function. This is an implementation option.
6.1.4.1.x.1
Calls established using a logical signalling control channel over the PS domain
The figure 6.1.4.1.x.1-1 provides an example flow for an emergency session established in CS using a logical signalling control channel established over the PS domain, illustrating how the emergency session is anchored and how the location reference is provided to the LRF.
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Figure 6.1.4.1.x.1-1 – VCC UE initiating an emergency call in CS in conjunction with a logical signalling control channel established over the PS domain
NOTE: This call flow is depicting the LRF acting in Re-direct mode. The procedure is also applicable when the LRF acts in Proxy mode.
NOTE X: Steps 2-7 and 8-13 may occur in sequence or in parallel. If they occur in sequence, then the  DN used by the UE in Step 8 can be provided by the E-RUA in the 200 OK when the E-RUA receives the INVITE in Step 7. If they occur in parallel, then, a mobile-originated USSD exchange between the UE and the E-RUA on CS attach can supply the suitable E-RUA DN for the visited network.
1. The user initiates an emergency call (e.g. dials 911). 
2. The VCC UE generates an Emergency SIP INVITE (Request-URI set to a sos-urn) towards the P-CSCF in the visited network. If the UE has location reference available, it includes it in the request as in a standard Emergency INVITE
3. The P-CSCF selects an E-CSCF (for the geographical region) and forwards the INVITE to the E-CSCF. The P-CSCF may query the IP-CAN to obtain the location reference (if it was not included by the UE).
4. The E-CSCF sends a Retrieve Location request to the LRF that is associated with the geographical region. This request includes the UE identification (contents of the P-Asserted-Identity) and the location-reference (e.g. contents of PIDF-LO if included/obtained by the UE/P-CSCF and/or the P-Access-Network-Info), etc.
5. The LRF creates an emergency call instance and may use the location-reference to interact with the LIS to retrieve explicit location data. If a location reference is not included in the INVITE, the LRF obtains it directly from the LIS. The LRF stores the location-reference against the emergency call instance. Based upon the location information, the LRF interacts with an RDF to obtain routing information for the emergency call. The LRF may allocate an ESQK that identifies the call instance in the LRF. The ESQK is correlation information that allows the PSAP to request a location update from the LRF. 

6. The LRF returns the ESQK, the PSAP address or routing information and location-information (location reference and explicit location information) to the E-CSCF.

7. The E-CSCF sends the INVITE to the E-RUA/DTF.
NOTE X: The trigger for routing the INVITE from the E-CSCF to the E-RUA/DTF is discussed in Section 6.1.2.1.2.  
8. The UE sends a normal Setup message (as defined in 3GPP TS 24.008) to the VMSC using the E-RUA DN that was previously downloaded to the UE on CS-attach. 
9. The serving network (i.e. VMSC) recognises that the E-RUA DN as a request to make a CS emergency call and carries out standard CS emergency procedures. This involves the VMSC sending a MAP  Subscriber Location Report (SLR) request to the GMLC allocated to the geographical region that the UE is roaming within. The MAP Subscriber Location Report carries the IMSI, MSIDN, IMEI, VMSC address,serving cell identity or SAI for the UE. 
10. Based on the received information, the GMLC creates a call context, stores the received location information and returns the MAP-SLR response to the VMSC.

11. When the VMSC receives the MAP-SLR response, it is still running the call context for the CS Emergency call. The VMSC routes the call to the MGCF based upon the routing configuration at the VMSC.. 
Editor’s note: How the VMSC determines that the E-RUA DN is used instead of the ESRK/ESRD for translations and routing is FFS.
12. The MGCF initiates an INVITE towards an I-CSCF in the visited network by inter-working the E-RUA DN to a PSI Tel-URI and setting it as the Request-URI. The INVITE contains the identity of the UE (e.g. MSISDN Tel-URI as P-Asserted-Identity). 
13. The I-CSCF may contact the HSS (not shown) to retrieve the E-RUA address associated with the PSI Tel-URI. Once the I-CSCF has obtained the address, it sends the INVITE to the E-RUA/DTF.
14. The DTF anchors the emergency session, i.e. the DTF is inserted in the signalling path which invokes a 3pcc for enablement of Domain Transfers for the call as specified in TS 23.206. 
15. The E-RUA (acting as an originating UA) combines the relevant data from the INVITEs received in Step 7 and Step 13 into a single INVITE and initiates a new session towards the E-CSCF. The location reference/object provided in Step 4 is populated into the outgoing INVITE 
16. The E-CSCF uses the PSAP address or routing information provided in Step 6 to send the call to the PSAP. The call request is either sent via an MGCF/MGW in the PSTN towards a PSTN-capable PSAP (not shown) or is sent directly as a SIP INVITE towards an  IP-capable PSAP.
17. The rest of the call establishment procedure occurs between the UE, VMSC, E-RUA/DTF, E-CSCF and PSAP based upon the VCC CS origination procedure described in 3GPP TS 23.206.
6.1.4.1.x.2
Calls established using a logical signalling control channel over the CS domain
The figure 6.1.4.1.x.2-1 provides an example flow for an emergency session established in CS using a logical signalling control channel established over the CS domain, illustrating how the emergency session is anchored and how the location reference is provided to the LRF.
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Figure 6.1.4.1.x.2-1 – VCC UE initiating an emergency call in CS in conjunction with a logical signalling control channel established over the CS domain
NOTE: This call flow is depicting the LRF acting in Re-direct mode. The procedure is also applicable when the LRF acts in Proxy mode.
NOTE X: Steps 2-3 and 4-10 may occur in sequence or in parallel. If they occur in sequence, then the  DN used by the UE in Step 4 can be provided by the E-RUA as part of the USSD dialogue. If they occur in parallel, then a suitable E-RUA DN for the visited network can be supplied by the mobile-originated USSD exchange between the UE and the E-RUA on CS attach.
1. The user initiates an emergency call (e.g. dials 911). 
2. The VCC UE generates a USSD message to the VMSC containing relevant data to assist the E-RUA to set up the Emergency session. 

3. The VMSC uses visited-routed mode to route the USSD message directly to the E-RUA/DTF based upon the service-key/service-code in the USSD message.

NOTE X: As an alternative, the USSD message could be routed to the HSS and the HSS could route the message to the E-RUA.
4. The UE sends a normal Setup message (as defined in 3GPP TS 24.008) to the VMSC using the E-RUA DN that was previously downloaded to the UE on CS-attach. 

5. The VMSC may initiate a procedure in the RAN to obtain an interim location estimate for the UE as defined and allowed in 3GPP TS 23.271.

6. The serving network (i.e. VMSC) recognises that the E-RUA DN as a request to make a CS emergency call and carries out standard CS emergency procedures. This involves the VMSC sending a MAP  Subscriber Location Report (SLR) request to the GMLC allocated to the geographical region that the UE is roaming within. The MAP Subscriber Location Report carries the IMSI, MSIDN, IMEI, VMSC address, and serving cell identity or SAI for the UE. It also includes any interim location estimate obtained in step 3.
7. Based on the received information, the GMLC creates a call context, stores the received location information and returns the MAP-SLR response to the VMSC 

8. When the VMSC receives the MAP-SLR response, it is still running the call context for the CS Emergency call. The VMSC routes the call to the MGCF based upon the routing configuration at the VMSC. 
9. The MGCF initiates an INVITE towards an I-CSCF in the visited network by inter-working the E-RUA DN to a PSI Tel-URI and setting it as the Request-URI. The INVITE contains the identity of the UE (e.g. MSISDN Tel-URI as P-Asserted-Identity). 

10. The I-CSCF may contact the HSS (not shown) to retrieve the E-RUA address associated with the PSI Tel-URI. Once the I-CSCF has obtained the address, it sends the INVITE to the E-RUA/DTF.
11. The DTF anchors the emergency session, i.e. the DTF is inserted in the signalling path which invokes a 3pcc for enablement of Domain Transfers for the call as specified in TS 23.206. 
12. The E-RUA (acting as an originating UA) combines the relevant data from the INVITE received in Step 8 and the USSD message received in Step 10 into a single INVITE and initiates a new session towards the E-CSCF. The location reference is populated in the INVITE. 
13. The E-CSCF sends a Retrieve Location request to the LRF that is associated with the geographical region. This request minimally includes the UE identification (contents of the P-Asserted-Identity) and the location-reference (e.g. contents of PIDF-LO and/or the P-Access-Network-Info), etc.
14. The LRF creates an emergency call instance and uses the location-reference to interact with the GMLC and retrieve the call record stored by the GMLC in Step 5. The LRF stores the location-reference against the emergency call instance.
15. Based upon the location information stored in the call record, the LRF interacts with an RDF to obtain routing information for the emergency call. The LRF may allocate an ESQK that identifies the call instance in the LRF an ESQK. The ESQK is correlation information that allows the PSAP to request a location update from the LRF. 
16. The LRF returns the ESQK, the PSAP address or routing information and location-information to the E-CSCF.
17. The E-CSCF uses the PSAP address or routing information provided in Step 17 to send the call to the PSAP. The call request is either sent via an MGCF/MGW in the PSTN towards a PSTN-capable PSAP (not shown) or is sent directly as a SIP INVITE towards an  IP-capable PSAP.
18. The rest of the call establishment procedure occurs between the UE, VMSC, E-RUA/DTF, E-CSCF and PSAP based upon the VCC CS origination procedure described in 3GPP TS 23.206.
**** End Change ****
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8b. Obtain new positioning method and location server for the access network and store against the current correlation information allocated to the user (e.g. ESQK).


9. Acknowledgement 


10. ReINVITE (updated loc info)


5. Perform Access Leg Update 


11. Source access leg release


VoIP


3. INVITE (…) 


LRF


DTF


E-CSCF


VCC UE


2. INVITE (sos-urn, location-reference)


7. Location Update


P-CSCF


6. ReINVITE (loc ref)


9. Use location-ref to obtain updated location information from the location server for push to PSAP (optional)


4. INVITE (…) 


1. Determine need for DT to IMS


10. Acknowledgement 


11. ReINVITE (location data)


5. Perform Access Leg Update 


12. Source access leg release


8. Update the location reference  stored against the existing emergency call instance which identifies the location server used in the current access network.


VoIP


CS Voice


2. Set-up (STN)


11. Location Update


E-CSCF


E-RUA/DTF


I-CSCF


CS MGW


VMSC


6. IAM (STN)


14. Acknowledgement


CS MGCF


8. INVITE (...)


7. INVITE (STN) 


10. ReINVITE (…)


VCC UE


1. Determine need for DT to CS


15. ReINVITE (...)


9. Perform Access Leg Update 


16. Source access leg release


3. Obtain Interim Location Estimate


4. MAP Subscriber Location Report (MSISDN, IMSI, IMEI, location information, etc)


LRF


GMLC


5. MAP Subscriber Location Report Ack (NA-ESRK or NA-ESRD)


VoIP


12. Update the location reference (ESRK/ESRD) stored against the existing emergency call instance  


13. Use location-ref to find call record on the GMLC and obtain updated location information for push to PSAP (optional)


VoIP


CS Voice


2. Set-up (STN)


12. Location Update


E-CSCF


E-RUA/DTF


I-CSCF


CS MGW


VMSC


7. IAM (STN2)


15. Acknowledgement


CS MGCF


9. INVITE (...)


8. INVITE (STN2) 


11. ReINVITE (…)


VCC UE


PSAP


1. Determine need for DT to CS


16. ReINVITE (updated loc info)


10. Perform Access Leg Update 


17. Source access leg release


3. Obtain Interim Location Estimate


4. MAP Subscriber Location Report (MSISDN, IMSI, IMEI, location information, etc)


LRF


GMLC


5. MAP Subscriber Location Report Ack (NA-ESRK or NA-ESRD)


6. Perform Number Translations 


13. Store the location reference (ESRK/ESRD)  for the current access network against the curent correlation information allocated to the user (e.g. ESQK).


VoIP


14. Use location-ref to find call record on the GMLC and obtain updated location information for push to PSAP (optional)


PSAP MGCF


PSAP MGW


CS Voice


CS Voice



