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1 Introduction
This paper provides an analysis of the option “Use of CS call control procedures for first session setup, CAMEL used to redirect CS calls to IMS” documented in TR 23.982 and recommends a way forward based on this analysis.
2 Background

An excerpt from TR 23.892 related to this option is provided below with salient characteristics underlined to build the analysis:

“6.1.5.3.2
Use of CS call control procedures for first session setup, CAMEL used to redirect CS calls to IMS

In this alternative, standard CS call control procedures are used for setup of the first UE session with CAMEL used for redirection of the first user session to IMS. The ICCC is used for subsequent session set up and control of mid call services. SIP is used with the RUA providing SIP UA behaviour on behalf of the UE for control of all user sessions.  The Bearer Control Signalling path is established between the UE and the RUA by redirecting the CS call toward the RUA using CS redirection techniques such as the CAMEL origination triggers.
If a supplementary service needs to be invoked for the first user session, the UE uses ICCC to control the service related to the first session.  The UE uses the ICCC for establishment and service control of the second user voice session. CS call setup procedures are not used for establishment of subsequent user sessions or invocation of mid-call voice services. The RUA maintains the SIP/SDP state machine. Upon Domain Transfer, the service state is released in the UE. The RUA is therefore inserted in the session path for IMS sessions established for a dual mode UE for synchronization of service data post Domain Transfer to CS when using this model.”
3 Analysis for “Use of CS call control procedures for first session setup, CAMEL used to redirect CS calls to IMS”
3.1 Call Control and Protocol Considerations

CS call control is used in the UE for establishment of the first user session; for this session, the SIP/SDP user side state data is maintained in the RUA which interworks CS signalling on the UE leg with the SIP signalling on the RUA leg. Mid call services for the first session and subsequent sessions are controlled using the ICCP to provide transparency thru the VMSC. This results in the following: 
The UE is not able to maintain the user side SIP/SDP state data for the first session because of the lack of end-to-end communication of SIP signalling needed to maintain the session in the synchronized manner at the UE as the ICCC is not used for the first session; e.g. if the other end puts the session on hold, the session state is only updated at the RUA and not communicated back to the UE. The inability for the UE to maintain SIP/SDP session state data for the first session has the following consequences:

1. The lack of SIP/SDP state data for the first session upon session establishment at the UE results in failure to maintain mid call session states and establish and maintain the subsequent session(s) with the correct state in the UE; i.e. since the UE does not have the SIP/SDP data for the first session when it is established, it’s not possible for it to accurately maintain subsequent state changes such as when the session is held or accurately maintain the state of a subsequent session, e.g. the second session from the user would be the first SIP session in the UE because the first user session is established as a CS session and not a SIP session. 
2. The RUA solely manages the user side SIP/SDP session state data for the session(s) established using CS access as a consequence of the above.
3. The RUA is required in the signalling path of the sessions established via PS access to provide service state synchronization upon Domain Transfers. The UE cannot be used for this purpose as the UE does not have the accurate SIP/SDP session state when using the CS access.
4. Since the UE cannot maintain the session states as stated in bullet # 1 above, the ICCP can only be defined as a stimulus protocol, i.e. definition of ICCP as a functional protocol is not possible with this option.

3.2 Signalling Performance

3.2.1 CS origination as the first user session

When compared to the option using the ICCC for call control, this option saves one to two additional message(s) for establishment of the first CS Originating session.
3.2.2 CS termination as the first user session

For establishment of the first CS terminating session, when compared to the option using the ICCC for call control, this option incurs several additional messages over multiple nodes (GMSC, HLR, gsmSCF) due to the use of standard CS procedures requiring combination of SRI and CAP dialogues for redirection of incoming calls to IMS and requiring SRI/PRN for delivery of incoming call to VMSC. The use of ICCC, on the other hand is more efficient for incoming call delivery because it eliminates the need for CAMEL for redirection and that of SRI/PRN for delivery of the call to VMSC. 
3.2.3 Mid call services

The signalling performance of this option is the same as that of the ICCC call control option for control of mid call services.
3.2.4 Subsequent originations/terminations

The signalling performance of this option is the same as that of the ICCC call control option for establishment of subsequent sessions assuming that the ICCC is used for delivery of an incoming session to the UE in presence of an active session; in absence of this assumption, the signalling performance analysis presented in “3.2.2 CS termination as the first user session” applies to the subsequent incoming sessions as well.
3.3 Service Capabilities

Following are service capability limitations of this option:

1. Enhanced call capabilities such as calling to a SIP URI is not possible when using this option as standard CS call control is used for the call setup.

2. Use of certain SIP capabilities is not possible;  use of SIP call info header for picture caller id or business card delivery and indication of caller preferences using Request-Disposition, Accept-Contact & Reject-Contact headers being just a couple of examples.

3. Seamless integration with Presence is not possible.

4. Multi-media limited to CSI-Phase 1 capabilities.
Additionally, the following supplementary services are required to be configured in CS at minimum – i.e. exclusive control of these services in IMS is not possible.

1. Line ID services (OIP, OIR, TIP, TIR).
2. Call Forward Busy, Call Forward No Answer, Call Forward Not Reachable.
3.4 Domain Transfer considerations

3.4.1 Service state synchronization upon DT

The RUA is required in the signalling path for all sessions established over CS and PS access to enable service state synchronization upon Domain Transfers as discussed in detail in “3.1 Call Control and Protocol Considerations”.
3.4.2 DT of Emergency calls

CAMEL triggers do not apply to CS Emergency calls, hence Domain Transfers of Emergency calls is not possible with this option.
3.5 New Service Creation

ICCP is a stimulus protocol with this option, hence it supports SIP capabilities only in a rather restricted way with significant limitations in new service support; in some cases protocol changes and network element upgrades would be required.

3.6 Roaming Considerations

This option requires support of CAMEL in visited CS network.
3.7 Interactions with Legacy IN services

Issues related to overloading of CAMEL triggers otherwise used for delivery of IN services as studied in Rel-07 VCC. These may be alleviated by use of an arbitration function in the CS domain or by invocation of IN services via IMS with use of an IM-SSF.
3.8 Example scenarios requiring ICCC at call setup/before mid call services are invoked by the ICS user

Below are a few scenarios to exemplify the above discussion on the need for ICCC upon session setup:

1. ICS A calls B using B’s SIP URI.

2. ICS A-B call; SIP URI and/or picture/business card as caller id to/from ICS A.

3. ICS A-B call; B is forwarded; session transfer needs to be propagated back to the UE; related notification required to be sent back to the UE.

4. ICS A-B call; B invoked call deflection; session transfer needs to be propagated back to the UE.

5. ICS A-B call; B invokes session transfer; session transfer needs to be propagated back to the UE; related notification to be sent back to the UE.

6. ICS A-B call; B holds the session; session hold needs to be propagated back to the UE; related notification to be sent back to the UE. Similar behaviour for Conf, CW.

4 Conclusions/Recommendations
In summary, use of CAMEL provides some signalling performance benefit over the ICCC call control option for establishment of CS originating sessions. Signalling performance is at or below ICCC call control for all other scenarios.  The solution is quite limited in its capabilities when compared to the ICCC option. The solution requires the ICCP to be a stimulus protocol. The solution has a benefit in that it aligns with the Rel-07 VCC solution. 
Based on this analysis we recommend the following way forward:

1. Use of CAMEL is recommended for non ICS UEs.

2. For ICS UEs, with the use of ICCC call control as the default mechanism, additionally allow use of CAMEL as a network option when using ICCC-cs; this is subject to cost/benefit analysis on developing ICCP as a stimulus protocol as well as a functional protocol which is preferable for use with the ICCC call control option due to greater solution flexibility.

3. Use of CAMEL with ICCC-ps is strongly discouraged as use of SIP for carrying ICCP, which in this case is a stimulus protocol, does not provide any benefits over the use of USSD. Developing ICCP over SIP only entails additional work as ICCP over USSD needs to be developed for support of non capable access networks regardless.
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