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Introduction
This paper is a part of a set of papers that restructures the current TR 23.892 architecture alternatives to clearly identify the architecture alternatives in a manner that helps understand the synergies and differences between the architecture alternatives by identifying the key differentiators to aid in selection of one or more alternatives as a way forward. 
This paper provides a restructure of Section 6.6.

Proposal/Recommendation

Make the following changes in TR 23.892.
*** Begin Change ***

6.6
Architectural alternative: I1-cs 
6.6.1
Signalling and bearer architecture for full duplex speech over CS access

6.6.1.1
Calls established using CS bearers

6.6.1.1.1
Introduction

The Signalling/bearer paths for an IMS session established via CS access with USSD transport of the I1-cs are described in figure below.
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Figure 6.6.1.1.1-1: Signalling/Bearer Paths-USSD transport 
NOTE: gsmSCF used for redirection of CS calls and USSD processing is not shown for brevity

USSD is used for transport of the I1-cs communicating the Session Control Signalling via the VMSC to the CAAF. The CAAF performs necessary adaptation when relaying the Session Control Signalling to RUA which presents SIP UA behaviour on behalf of the UE toward IMS.

The UE establishes a Bearer Control Signalling path with the RUA by establishing a CS call toward the RUA. In parallel, it establishes the I1-cs through the Session Control Signalling Path with the CAAF and RUA using USSD. The Bearer Control Signalling and Session Control Signalling stimuli are combined at the RUA for presentation of SIP UA behaviour for establishment of an IMS session.

The UE maintains the key elements of the SIP/SDP state machine and the RUA also maintains a copy of the state data when present in the session path.

Use of the I1-cs for session setup for this model enables the capability to provide all services exclusively by IMS.
6.6.3
Assignment of Session Transfer Identifier

DTF assigns Session Transfer Identifier when it receives originating session request from ICS UE or session request towards ICS UE, transport it to ICS UE (may through ICCF when UE using CS access) in SIP message.

When UE initiates session transfer request, it sends Session Transfer Identifier through ICCC to DTF, DTF uses Session Transfer Identifier to identify which session will be transferred.

6.6.3
Information flows
6.6.3a
I1-cs: unregistered user solution
6.6.3a.1
Origination

6.6.3a.1.1
Use of USSD over I1 reference point for Call Origination

Figure 6.6.3a.1.1-1 provides an example flow for a call made by an ICS UE A to the other end B with USSD transport of ICCC, the AS approach for RUA implementation when I1 reference point is used for call setup.
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 Figure 6.6.3a.1.1-1: ICS UE origination: USSD transport–I1 reference point for call control

1
ICS UE A sends a SETUP message to VMSC to establish the bearer leg. The SETUP message includes the RUA PSI DN as the called party number. This will establish the CS domain bearer path with the ICCF.

2
The VMSC responds with a call proceeding message and begins to setup the bearer path.

3
The VMSC processes the SETUP message and sends an IAM to the MGCF.  The SETUP message contains the RUA PSI DN.  [NOTE: Standard VMSC procedure for CS origination.]

4
The MGCF performs a setup of the MGW and creates an INVITE that is sent to the S-CSCF that serves the ICCF. This may involve sending the INVITE to the I-CSCF first to located the S-CSCF and to translate the RUA PSI DN to a SIP-URI. [NOTE: Standard MGCF procedure for PSTN origination.]

5
The S-CSCF forwards the INVITE to RUA of ICCF. When the RUA has received both the USSD message (step 6-8) and the INVITE, it has sufficient information to setup a session with party B.

6
ICS UE A encodes in ICCP sufficient information (e.g. containing B party address (SIP or Tel URI) for the RUA of the ICCF to generate a SIP INVITE initiating a session toward the other end B, to be sent in a USSD message, and sends it toward the CAAF of the ICCF via the VMSC. The USSD message has sufficient information needed at the ICCF to correlate the session request with the bearer path established with the RUA in steps 1 thru 5.

Editor’s note: Whether SIP Invite is compressed as such to fit to USSD, or similar information is otherwise carried on top of USSD is for further study.

7
Standard VMSC procedure to communicate the USSD message to the Home network.

8
Standard HSS procedure to communicate the USSD message to the associated service node.

Step 6 - 8 occurs in parallel to Steps 2 thru 5. The UE may also invoke some supplementary service from home IMS like temporary OIR.

NOTE 1: Signalling Optimizations may be achieved by combining the two step procedure for setting up of Session Control Signalling Path and the Bearer Control Signalling session in one step or by omitting the Session Control Signalling set-up for basic calls when no service needs to be invoked.

9
CAAF of ICCF performs necessary adaptation and relays information needed for generation of the SIP INVITE at the RUA of ICCF. The RUA of ICCF acting as a B2BUA creates a SIP INVITE with appropriate SDP information and sends it to the S-CSCF (i.e., terminating the UE Leg and originating the RUA Leg for presentation of IMS session toward other end B on behalf of UE A).

10
The S-CSCF routes the INVITE to the correct termination for the party B based on standard IMS originated session processing at the S-CSCF. 

NOTE 2: VCC and Originating Supplementary services (e.g. OCB, OIR), if any, are executed on the RUA Leg in the Application Servers in home IMS. These are not shown in the figure.

6.6.3a.2
Termination

6.6.3a.2.1
Introduction

Example information flows for session terminations using different models for the signalling/bearer architecture for full-duplex speech service with IMS centralized services over CS access are discussed in the following.
NOTE FOR TR EDITOR: THE FOLLOWING SECTION, SECTION  6.6.3a.2.2 Calls established using CS bearers with use of I1-ps BELONGS IN 6.5 INSTEAD; PLEASE MOVE IT TO 6.5.2.2



























6.6.3a.2.2
Calls established using CS bearers with use of I1-cs

The figure 6.6.3a.2.3-1 provides an example flow for a call destined to an ICS UE when the USSD transport alternative for ICCC is used to support the setup of terminating sessions.
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Figure 6.6.3a.2.2-1: ICS UE termination using CS bearers with use of I1-cs

1
An incoming SIP INVITE is received at the S-CSCF of the B party.

2
The S-CSCF forwards the INVITE to the ICCF.

3
The ICCF fetches a number such as MSRN if a media connection is not already established to UE-B.

Editor’s note: The type of number to be used and how the number is allocated is FFS. The Relationship and interworking with DSFVCC is FFS.

4
ICCF initiates an ICS Incoming Call Request to the HSS.

Editor’s note: Whether Sh is used instead of MAP is FFS.

5
The HSS sends an USSD message to the VMSC.

6
The UE-B receives the USSD including the calling party ID.

7
The ICCF sends an INVITE (tel URI = MSRN) to the S-CSCF.

8
The Request URI has been modified, the S-CSCF skips further service execution and routes the call towards the CS domain.

9
The MGCF sends an IAM to the VMSC.

10
VMSC sends SETUP to UE-B.

11
UE-B responds with a CONNECT message.

12
VMSC responds with ANM towards the IMS.

13
MGCF sends the 200 OK to the S-CSCF.

14
S-CSCF forwards the 200 OK to the ICCF.

15
The ICCF sends a 200 OK as response to the INVITE in step 2 towards the S-CSCF.

16
S-CSCF forwards the 200 OK towards the A party.
6.6.3a.2.3 
Calls established using CS bearers without use of ICCC

The figure 6.6.3a.2.4-1 provides an example for setup of terminating sessions towards a legacy UE or if ICCC is not required, e.g. for provisioning the caller ID.
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Figure 6.6.3a.2.4-1: ICS UE termination using CS bearers without use of ICCC

1
An incoming SIP INVITE is received at the S-CSCF of the B party.

2
The S-CSCF forwards the INVITE to the ICCF.

3
The ICCF fetches a number such as MSRN if a media connection is not already established to UE-B.

Editor’s note: The type of number to be used and how the number is allocated is FFS.

4
The ICCF sends an INVITE (tel URI = MSRN) to the S-CSCF.

5
The Request URI has been modified, the S-CSCF skips further service execution and routes the call towards the CS domain.

6
The MGCF sends an IAM to the VMSC.

7
VMSC sends SETUP to UE-B.

8
UE-B responds with a CONNECT message.

9
VMSC responds with ANM towards the IMS.

10
MGCF sends the 200 OK to the S-CSCF.

11
S-CSCF forwards the 200 OK to the ICCF.

12
The ICCF sends a 200 OK as response to the INVITE in step 2 towards the S-CSCF.

13
S-CSCF forwards the 200 OK towards the A party.
6.6.3a.3
Mid-call services

6.6.3a.3.1
Calls established using CS bearers with use of USSD transport for I1-cs
Figure 6.6.3a.3.1-1 provides an example flow for a call made by an ICS UE A to the other end C after holding the other end B.
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Figure 6.6.3a.3.1-1: ICS UE mid-call service-A holds B, calls C: USSD transport

1
ICS UE A to place the call with the other end B on hold.  The ICS UE A encodes in ICCP sufficient information for the RUA of the ICCF to generate a SIP message to hold the media and sends it in a USSD message to the CAAF of the ICCF. 

2
Standard VMSC procedure to communicate the USSD message to the Home network.

3
Standard HSS procedure to communicate the USSD message to the associated service node.

4
The CAAF of ICCF terminates the USSD message and communicates it to the RUA of  the ICCF. The RUA of the ICCF generates a SIP message to party B to put the media on HOLD. 

5
Standard CSCF procedure toward the other end B.

6
ICS UE A sets up a call toward the other end C by sending a USSD message to the CAAF of the ICCF.  

7
Standard VMSC procedure to communicate the USSD message to the Home network.

8
Standard HSS procedure to communicate the USSD message to the associated service node.

9
The CAAF of the ICCF terminates the USSD message; and communicates it to the RUA of the ICCF. The RUA of the ICCF generates a SIP Invite to initiate an IMS session toward the other end C.

10
Standard CSCF procedure toward the other end C. 

Editor’s Note: The interaction between ICCF/MGCF/MGW in order to connect party A and C is FFS.

6.6.3a.4
Domain Transfer

6.6.3a.4.1
Domain Transfer to IMS

The following figure provides an example flow for Domain Transfer to IMS when the user is engaged in a held voice session with the other end B and an active voice session with the other end C, when using ICS UE.
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Figure 6.6.3a.4.1-1: Domain Transfer to IMS

Editor’s Note 1: The information flow needs to be updated to integrate the Session Transfer Identifier as illustrated in S2-072037.

1
Upon detection of conditions requiring Domain Transfer, the UE initiates registration with IMS (if not already registered in IMS).  Then, the UE A initiates the Domain Transfer of the active session to IMS by sending an INVITE with a VDI with the other end C. The transfer session is created in the UE with the current state information of the session being transferred.


Editor’s Note 2: It is FFS how certain session (active in this case) is identified in DTF of VCC AS. 

2
The INVITE is processed at the CSCF using standard procedures and the DTF of VCC AS is invoked as part of standard iFC processing at the CSCF. 

3
The DTF  of VCC AS uses Access Leg Update procedure to update the Access Leg and the Remote Leg associated with the other end C’s session. The DTF of VCC AS extends a Re-INVITE toward the other end C for update of the SDP.

4
Standard Domain Transfer procedure at CSCF for extending the Re-INVITE toward the other end C. An IP bearer path is established between UE-A and the other end C as a result of the Re-INVITE processing at the other end C.

The DTF of VCC AS and UE subsequently release the other end C’s Access Leg previously established via CS domain. 

5
UE A sends an INVITE with a VDI for the held session with the other end B with a held SDP. The INVITE is processed at the CSCF using standard procedures and the DTF of VCC AS is invoked as part of standard iFC processing at the CSCF

Editor’s Note 3: It is FFS how certain session (held in this case) is identified in DTF of VCC AS. 

Step 5 may execute in parallel with procedures initiated by Step 1.

6
The DTF of the VCC AS updates the Access Leg with the information received in the INVITE. This is needed for completion of the call control signalling path between the UE and the other end B via the Access Leg established with DTF of the VCC AS in IMS.
NOTE: An Access Leg update of the held session toward the other end B (updating of the Remote Leg of the B’s session) may not be necessary at this point since active media is not needed for this session until B is “Resumed”. However, this procedure may be carried out in parallel to completion of Domain Transfer of the active session toward the other end C as a UE implementation option.

The DTF of VCC AS and UE subsequently release the other end B’s Access Leg previously established via CS domain. 

Editors Note 4: Release of pre-DT resources is FFS.

7
User subsequently Holds the other end C and Resumes the other end B. This results in a Re-INVITE with held SDP for C’s session to be sent by UE A.

8
The Re-INVITE with held SDP is communicated to the other end C and the session is Held.

9
A Re-INVITE for Resuming B’s session is also sent by the UE-A. 

10
The Re-INVITE is processed at the CSCF and the DTF of VCC AS for Access Leg Update of B’s session resulting in establishing and/or updating of an IP bearer between the other end B and the UE A [bearer is established if it was not established in the Held state as part of procedure initiated in Step 6; bearer is updated if it was established in the Held state as part of procedure initiated in Step 6]. 
6.6.3a.4.2
Domain Transfer to CS

The following figure provides an example flow for Domain Transfer to CS when the user is engaged in a held voice session with the other end B and an active voice session with the other end C, when using ICS UE with I1-cs.
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 Figure 6.6.3a.4.2-1: Domain Transfer to CS – I1-cs

Editor’s Note 1: The information flow needs to be updated to integrate the Session Transfer Identifier as illustrated in S2-072037.

1
Upon detection of conditions requiring Domain Transfer, the UE A initiates location update with the CS network if not already done and initiates the Domain Transfer to IMS by establishing a Bearer Control Path with RUA of the ICCF through the VMSC. 

2
UE A sends information required to generate INVITE embedded in ICCP over USSD, for initiating the Domain Transfer of the active session with the other end C. The transfer session is created in the UE with the current state information of the session being transferred.

Steps 1 and 2 may be combined for signalling optimizations.

Editor’s Note 2: Is is FFS how to correlate the INVITE sent from the S-CSCF as part of Step 1 with the INVITE sent in at Step 2

3
The information required to generate the INVITE is extracted from the USSD envelop by the CAAF of ICCF and propagated as SIP INVITE to IMS by the RUA of ICCF. 

4
The INVITE is processed at the CSCF using standard procedures and the DTF of the VCC AS is invoked as part of standard iFC processing at the CSCF 

Editor’s Note 3: It is FFS how to identify ME1’s public user id relationship when ME1 and ME2 use the same public user id.

5
The DTF of the VCC AS uses Access Leg Update procedure to update the Access Leg and the Remote Leg associated with the other end C’s session. The DTF of VCC AS extends a Re-INVITE toward the other end C for update of SDP.

6
Standard Domain Transfer procedure at CSCF for extending the Re-INVITE toward the other end C. A CS bearer  path is established between UE-A and the other end C as a result of the Re-INVITE processing at the other end C. The DTF of the VCC AS and UE subsequently release the other end C’s Access Leg previously established via IMS.

7
UE A sends information required to generate INVITE embedded in ICCP over USSD, identifying the held session with the other end B with information indicating a held SDP. Step 7 could be combined with procedures initiated by Step 2.

8
The information needed to generate INVITE is extracted from the CS access signalling envelop by the CAAF of ICCF and propagated to as SIP INVITE to IMS by the RUA of ICCF. 

9
The INVITE is processed at the CSCF using standard procedures and the DTF of VCC AS is invoked as part of standard iFC processing at the CSCF. 

The DTF of VCC AS identifies this session as a held session and updates the Access Leg with the information received in the INVITE. This is needed for completion of the call control signalling path between the UE and the other end B via the Access Leg established with DTF of VCC AS via CS domain.

An Access Leg update of the held session toward the other end B, in other words, the updating of the Remote Leg of the B’s session may not be necessary at this point since active media is not needed for this session until B is “Resumed”. However, this procedure may be carried out in parallel to completion of Domain Transfer of the active session toward the other end C as a UE implementation option.

NOTE : The DTF of VCC AS must send re-INVITE also for the held session for continuation of the RTCP reports if previously being sent to the UE  port. 

The DTF of VCC AS and UE subsequently release the other end B’s Access Leg previously established via IMS. 

10
User subsequently Holds the other end C and Resumes the other end B. Information required to generate a Re-INVITE embedded in ICCP over USSD, with information indicating held SDP for C’s session is sent by UE A.

11
The information needed to generate Re-INVITE with held SDP is extracted from the CS access signalling envelop by the CAAF of ICCF and propagated as SIP INVITE to IMS by the RUA of ICCF. 

12
The Re-INVITE with held SDP is communicated to the other end C and the session is Held.

13
The information needed to generate Re-INVITE embedded in ICCP over USSD, for Resuming B’s session is sent by the UE-A. Note that Step 13 could be combined with procedures initiated by Step 10.

14
The information needed to generate Re-INVITE is extracted from the CS access signalling envelop by the CAAF of  ICCF and propagated as SIP INVITE to IMS by the RUA of ICCF.  

15
The Re-INVITE is processed at the CSCF and the DTF of VCC AS for Access Leg Update of B’s session resulting in establishing and/or updating of an IP bearer between the other end B and the UE A [bearer is established if it was not established in the Held state as part of procedure initiated in Step 9; bearer is updated if it was established in the Held state as part of procedure initiated in Step 9].



6.6.3b
I1-cs: registered user solution-ISC model
6.6.3b.1
IMS Registration via CS access

6.6.3b.2
Origination, Termination, Mid Call Services and Domain Transfers
The information flows for Originations, Terminations, Mid Call services and Domain Transfers are the same as in 6.6.3a unless specified below.
*** End Change ***
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