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1.
Introduction

This paper proposes a technical evaluation of the use of Explicit Call Transfer (ECT) for CS-to-IMS transitions.

The paper describes two alternatives for ECT initiation, depending on whether the target HO leg is initiated by the IMS or the CS domain, and analyses the benefits and drawbacks of each option.

Note: the two companion papers ([1] and [2]) submitted for this meeting propose other alternatives for CS IMS Voice Call Continuity which do NOT rely on ECT.

2.
Use of Explicit Call Transfer for CS to IMS Voice Call Continuity
Two options are presented for use of Explicit Call Transfer to enable Voice Call Continuity from CS Domain to IM Subsystem, with detailed analysis of the messaging and implications.
2.1
Handover target leg initiated from IM Subsystem
This section evaluates an option in which the UE initiates a Handover target leg from IMS domain and subsequently requests transfer of the CS-IMS user’s call from CS to IMS.

The following steps are executed in reference to Figures 1and 2:

1. A CS-IMS user is involved in an active call with the other end point.

2. The IMS side of the UE (Ai) performs a registration with the IM Subsystem.

3. The UE (Ai) initiates a new call from the IMS network to itself (Acs) in the CS network.

4. The CS side of the UE (Acs) places the other end point on hold.

5. The UE accepts the incoming CS call.
6. The UE performs ECT (Acs) to bridge its IMS call leg (Ai) to the other end point that is held.

7. The CS connection at the UE (Acs) is released and the user continues to speak with the other end point via the IMS connection.
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Figure 1: CS-to-IMS transition walk-through
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Figure 2: CS-to-IMS transition walk-through
The flow diagram corresponding to the CS-to-IMS transition using this alternative is depicted in Figure 3:

[image: image3]
Figure 3: CS-to-IMS transition: flow diagram
2.1.1
Benefits and Drawbacks

The benefits of this alternative include:
1. No impact to CS Domain or Access Network.

2. Shorter break time (preliminary estimate: 150 to 250 milliseconds) compared to the ECT based alternative described in subsequent section. However, the speech break time is considered large compared to alternatives presented in companion papers.

The drawbacks of this alternative include:
1. Interactions with Supplementary Services can result in failure to perform CS to IMS transition:

a. CW subscription is required for this alternative. Subscribers without CW subscription will not get CS-IMS Voice Continuity service in CS to IMS direction.

b. Redirection services executed at the GMSC such as Call Forward Unconditional will cause failure to perform CS to IMS transition.

c. Extension services such as Simultaneous and Sequential Alerting executed at the GMSC will result in undesirable behaviour by alerting subscriber devices for the terminating call initiated to perform CS to IMS transition.

d. Certain call barring flavours will prevent CS to IMS transition.

e. CS to IMS transition will be prevented at the VMSC if the user is engaged in one of the following at the time of CS to IMS transition:

i. Is actively involved in a 3-way call as the controller.
ii.  Is already involved in a Explicit Call Transfer.
iii.  Is being presented with Call Waiting.
2. CW tone is applied to the user upon invocation of CW.

3. CS to IMS transition will be prevented at the VMSC if the call is in an alerting state.
4. CS to IMS transition will be prevented at the VMSC if the user is engaged in an emergency call.
5. Hold comfort tone or announcement is presented to the other end point when the call is placed on hold, resulting in undesirable other end point experience.

6. Hold Notification is presented to the other end point upon execution of ECT, resulting in undesirable other end point experience. .

7. Billing and charging implications are expected, details for further study.

8. Subsequent transitions to CS and IMS result in daisy chain effect as CS to IMS and IMS to CS transition uses disjoint techniques, thereby losing previous history upon each transition.
2.2.
Handover target leg initiated from CS Domain
This section evaluates an option in which the UE initiates a Handover target leg from CS domain and subsequently requests transfer of the CS-IMS user’s call from CS leg to IMS leg.

The following steps are executed in reference to Figures 4 and 5:

1. A CS-IMS user is involved in an active call with the other end point.

2. The IMS side of the UE (Ai) performs a handoff registration with the SIP MSC.

3.  The CS side of the UE (Acs) places the other end point (B) on hold

4.  The UE (Acs) initiates a new call from the CS network to a Handover service in IMS network using a HO Service DN.
5.  The Handover service correlates the call from UE (Acs) to the UE (Ai) and sends an INVITE to the UE.

6.  The UE (Ai) accepts the incoming IMS call.

7.  The UE (Acs) initiates ECT to bridge its IMS connection (Ai) to the other end point that is held.

8.  The CS connection at the UE (Acs) is released and the user continues to speak with the other end point via the IMS connection (Ai).


[image: image4]
Figure 4: IMS-to-CS transition walk-through

[image: image5]Figure 5: IMS-to-CS transition walk-through
The flow diagram corresponding to the IMS-to-CS transition using this alternative is depicted in Figure 6:
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Figure 6: IMS-to-CS transition - flow diagram
2.2.1
Benefits and Drawbacks
The benefits of this alternative include:

1. No impact to CS Domain or Access Network.

The drawbacks of this alternative include:
1. Speech interruption (preliminary estimate: 3-4 seconds) considered too large for seamless user experience.

2. Certain call barring flavours will prevent CS to IMS transition.

9. CS to IMS transition will be prevented at the VMSC if the user is engaged in one of the following at the time of CS to IMS transition:

a. Is actively involved in a 3-way call as the controller.
b.  Is already involved in a Explicit Call Transfer.
c.  Is being presented with Call Waiting.
10. CS to IMS transition will be prevented at the VMSC if the call is in an alerting state.
11. CS to IMS transition will be prevented at the VMSC if the user is engaged in an emergency call.
12. Hold comfort tone or announcement is presented to the other end point when the call is placed on hold, resulting in undesirable other end point experience.

13. Hold Notification is presented to the other end point upon execution of ECT, resulting in undesirable other end point experience.

14. Billing and charging implications are expected, details for further study.

15. Subsequent transitions to CS and IMS result in daisy chain effect as CS to IMS and IMS to CS transition uses disjoint techniques, thereby losing previous history upon each transition.
3.
Conclusion and Proposal

The use of Explicit Call Transfer for enabling CS to IMS transition is not recommended based on the feasibility study presented in this paper. Other alternatives should therefore be explored for enabling CS IMS Voice Continuity service.
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