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1. Introduction

Contribution S2-001322 defined a number of building blocks for creating session flows along with identifying a number of session flows. This contribution applies the material in S2-001322 by demonstrating the session flow for session flow #3. That flow is defined in S2-001322 as 

Mobile origination, roaming, with home control, mobile termination, roaming, with home control, originating and terminating subscribers served by different network operators, with originating network operator hiding their network configuration.

This call flow is constructed by combining the following building blocks:

· (MO#1) Mobile origination, roaming, home control, with configuration hiding

· (S-S#1) Different network operators

· (MT#2) Mobile termination, roaming, home control, without configuration hiding.

The building blocks are defined in S2-001322 as

· MO#1: Mobile origination, roaming, home control of services, with network configuration hidden by operator

· MT#2: Mobile termination, roaming, home control of services, without network configuration hidden by operator
· S-S#1: Call origination and termination are served by different network operators, with termination either roaming with home control, non-roaming, or PSTN.

The following assumptions applies in these flows:

1. The MO UE has already registered and established a PDP context to the P-CSCF. 

2. The CSCF roles as defined in S2-001304 apply in this contribution. 

3. The databases described in S2-001304 that is accessed by the S-CSCF and the I-CSCF applies in this contribution.

4. As this contribution is attempting to understand the application of the method in S2-001322, only control signaling is shown. This flow still needs enhancements for bearer channel behavior.

2. Description

The description will first look at the MO building block (MO#1) followed by the serving CSCF to serving CSCF building block (S-S#1) and finally the MT building block (MT#2).

2.1 MO#1 Building Block

1. The originating UE (Ue1) initiates the call with the SIP_INVITE message from Ue1 to the Proxy CSCF in the visited network (vP-CSCF1).

2. The vP-CSCF1 forwards the SIP_INVITE message to the Home Interrogating CSCS (hI-CSCF1) in Ue1’s home network.

3. The Home Interrogating CSCF (hI-CSCF1) sends a Query on the Cx interface to the Home HSS (hHSS1) to determine the location and identity of the home Serving CSCF (hS-CSCF1).

4. The HSS1 responds to the query with a Query-Rsp on the Cx interface, with the identity of the Serving CSCF (hS-CSCF1) for Ue1.

5. The hI-CSCF1 then forwards the SIP_INVITE message to the hS-CSCF1.

S-S#1 Flows (1) through (4)

MT#2 Flows (1) through (6)

S-S#1 Flows (5) through (6)

6. The hS-CSCF1 forwards the SIP 183 message to hI-CSCF1.

7. The hI-CSCF1 in turn forwards the SIP 183 message to vP-CSCF1.

8. The vP-CSCF forwards the SIP 183 message to Ue1.

S-S#1 Flows (7) through (10)

MT#2 Flows (7) through (8)

S-S#1 Flows (11) through (12)

9. The hS-CSCF1 forwards the SIP_180_RINGING to hI-CSCF1.

10. The hI-CSCF1 in turn forwards the SIP_180_RINGING to vP-CSCF1.

11. The vP-CSCF1 in turn forwards the SIP_180_RINGING to the originating Ue1 to indicate that Ringing has been initiated.

S-S#1 Flows (13) through (14)

MT#2 Flows (9) through (10)

S-S#1 Flows (15) through (16)

12. The hS-CSCF1 forwards the SIP_200_OK message to hI-CSCF1.

13. The hI-CSCF1 in turn forwards the SIP_200_OK message to vP-CSCF1.

14. The vP-CSCF1 in turn forwards the SIP_200_OK to the originating Ue1.

Figure 1.  MO#1 Call Flow Diagram
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2.2 S-S#1 Building Block

MO#1 Flows (1) through  (5)

1. The serving CSCF of the originating mobile, S-CSCF1 forwards the SIP_INVITE message to Interrogating CSCF (I-CSCF1) of the originating network.

2. The I-CSCF1 sends a Query to HSS2 on the Cx interface to determine the location and identity of the called Ue’s Serving CSCF, S-CSCF2.

3. The HSS2 responds to the Query with a Query-Rsp message on the Cx interface.

4. I-CSCF1 forwards the SIP_INVITE message to the called networks S-CSCF2.

MT#2 Flows (1) through (6)

5. The S-CSCF2 replies with a SIP 183 message to I-CSCF1.

6. I-CSCF1 forwards the SIP 183 message to S-CSCF1

MO#1 Flows (6) through (8)

7. Ue1 sends a PRACK message to Ue2.

8. Ue2 returns a SIP_200_OK to Ue1.

9. Ue1 sends a COMET message to Ue2.

10. Ue2 returns a SIP_200_OK to Ue1.

MT#2 Flows (7) through (8)

11. S-CSCF2 forwards the SIP_180_RINGING to I-CSCF1.

12. I-CSCF1 forwards the SIP_180_RINGING to S-CSCF1.

MO#1 Flows (9) through (11)

13. Ue1 sends a PRACK message to Ue2.

14. Ue2 returns a SIP_200_OK to Ue1.

MT#2 Flows (9) through (10)

15. S-CSCF2 forwards the SIP_200_OK message to I-CSCF1.

16. I-CSCF1 in turn forwards the SIP_200_OK to S-CSCF1.

MO#1 Flows (12) through (14)

17. Ue1 sends an ACK message to Ue2.

Figure 1.  S-S#1 Call Flow Diagram
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2.3 MT#2 Building Block

S-S#1 Flows (1) through (4)

1. The Serving CSCF in the called party’s home network (hS-CSCF2) sends a Query on the Cx interface to the HSS in the called party’s home network (hHSS2).

2. The hHSS2 responds to the query with a Query-Rsp message on the Cx interface.

3. The hS-CSCF2 forwards the SIP_INVITE message to the Proxy CSCF in the visited network (vP-CSCF2) where the called Ue is roaming.

4. The vP-CSCF2 in turn forwards the SIP_INVITE message to alert the called Ue, Ue2.

5. Ue2 responds with a SIP 183 message to vP-CSCF2.

6. The vP-CSCF2 in turn forwards the SIP 183 message to the hS-CSCF2.

S-S#1 Flows (5) through (6)

MO#1 Flows (6) through (8)

S-S#1 Flows (7) through (10)

7. The Ue2 generates a SIP_180_RINGING message to vP-CSCF2.

8. The vP-CSCF2 forwards the SIP_180_RINGING to hS-CSCF2.

S-S#1 Flows (11) through (12)

MO#1 Flows (9) through (11)

S-S#1 Flows (13) through (14)

9. When the called user Ue2 picks up the phone to answer the call, a SIP_200_OK is sent for Ue2 to vP-CSCF2.

10. The vP-CSCF2 in turn forwards the SIP_200_OK message to hS-CSCF2.

S-S#1 Flows (15) through (16)

MO#1 Flows (12) through (14)

S-S#1 Flow (17)

Figure 3.  MT#2 Call Flow Diagrams
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