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1.
Introduction

This paper presents a solution for static anchoring with CS-IMS Voice Continuity Service (CIVCS). It proposes text for inclusion in sections 6.x.4 and 6.x.5 of TR 23.806.

Please refer to the companion papers (see [1], [2], [3], [4], [5]) for architectural details on CIVCS. Other solutions for static anchoring based on operator routing policies are also possible.
Note: The term “Handover” is used throughout this document to designate the domain change. This term should be replaced when a more appropriate term becomes available.
2.
Discussions

6.x.1.1 Techniques for enabling static anchoring for CS calls and IMS sessions at CIVCS
CIVCS controls the bearer path for all CS calls and IMS sessions of CS-IMS users that are authorized to perform Handovers across the two domains. All CS calls and IMS sessions of CS-IMS users in areas where CS-IMS handovers is possible are anchored at CIVCS to facilitate control of the bearer path upon Handover.

Anchoring of CS calls at CIVICS should be applied in a manner that results in maximum network efficiencies. It is recommended that the I-WLAN coverage areas be assigned geographical zones and the CS-IMS user’s current geographical coordinates are used in decision criteria such that CS calls are anchored at CIVCS only when the CS-IMS user originates or accepts a call from an area in the vicinity of an I-WLAN geographic zone with probability of CS to IMS transition during the call. 
6.x.4.2
CS Originations

6.x.4.2.1
Static Anchoring: Originating call anchoring at CIVCS for users roaming in CS Domain

Special routing techniques are established at the Visited MSC in areas with overlapping coverage and with borders between the two domains so that CS originations for CS-IMS users are routed via CIVCS in user’s home IMS network. The Visited MSC routes the CS originating call to CIVCS which enables a Routing B2BUA 3pcc function to control the bearer path of the call. The original called number is passed to the CIVCS application so that it can perform final translations to route the call to the originally intended destination. 

This routing function can be realized by using appropriate translation techniques or using a CAMEL service at the Visited MSC that steer the call via the user’s home IMS network. A few potential options to realize this function are specified below:

· Use CAMEL service or special translation techniques at the Visited MSC to prefix steering digits to the called party number in the outgoing IAM message. Note that special translation techniques may not be available at the networks owned by roaming partners, whereas a standardized CAMEL trigger is the only requirement for enablement of the CAMEL service.

· Use CAMEL service to manipulate the outpulsed digits such that the CIVCS PSI is sent as the called party number and the original called number is communicated in another, to be determined, ISUP parameter to the IMS network.  
6.x.4.2.1.1
CIVCS Anchored CS Origination walkthrough
Figures 1a and 1b describe how signalling and bearer paths are established for originations from CS-IMS users at Visited MSCs in the areas of overlapping coverage or border between the CS and PS domains.
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Figure 1a: CS Origination Anchored at CIVCS walk-through
Note: The CS bearer indicates the bearer path for the user when being served in CS Domain, whereas the IMS bearer shows bearer path for the user when being served in IMS.
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Figure 1b: CS Origination Anchored at CIVCS walk-through
1. The user originates a call after registering with the MSC. Techniques described previously in this section paper (ref [2]), are used to route the call via the user’s home IMS network. 

2. The MGCF acts as a user agent on behalf of the CS user initiating an INVITE towards CIVCS. The original called number is passed to CIVCS for routing to the terminating party.

3. The MGCF or the I-CSCF discovers the CIVCS PSI using information received from the originating network. An INVITE addressed to CIVCS PSI is routed to an S-CSCF assigned according to the rules described in a companion paper (ref [2]).
4. CIVCS completes the call by routing it to the original called destination. An IMS termination is assumed for this call walk-through. The BGCF and MGCF functions are involved in setting up of the terminating leg when terminating to the PSTN or CS Domain. CIVCS maintains session states for the originating and terminating legs of the call via a third party call control (3pcc) function in order to control bearer upon Handover requests from the UE.

6.x.5.2
CS Terminations

6.x.5.2.1
Static Anchoring: Terminating call anchoring at CIVCS for users roaming in CS Domain

It is recommended that the operator policies for routing of incoming calls are established in a manner that facilitates anchoring of CS-IMS user’s incoming calls at CIVCS as detailed in a companion paper (ref [6]). Incoming calls originated in the CS domain network, PSTN or other IMS networks, which are destined for CS-IMS users can be anchored at CIVCS by setting up routing functions at the originating nodes such that the incoming calls for CS IMS users are delivered to the user’s home IMS network. CIVCS enables a Routing B2BUA 3pcc function and routes the call to CS Domain, if the user is roaming in the CS Domain at the arrival of the call.
6.x.5.2.1.1
CIVCS Anchored CS Terminations walkthrough

Figures 2a and 2b describe how signalling and bearer paths are established for calls terminating to CS-IMS users when roaming in CS Domain. 
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Figure 2a: CS Termination Anchored at CIVCS walk-through
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Figure 2b: CS Termination Anchored at CIVCS walk-through
1. A call originated in IMS is delivered at the user’s home I-CSCF function. A call originated in CS Domain and/or PSTN is delivered to the MGCF function in the user’s home IMS network. “Mobile Terminating call procedures to unregistered IMS Public User Identity that has services related to unregistered state” as specified by 3GPP TS 23.228, “IP Multimedia Systems, Stage 2” are applied to route the call to a temporary S-CSCF.
2. Filter Criteria at temporary S-CSCF result in forwarding of the INVITE to the CIVCS application server.

3. CIVCS enables a 3pcc function to maintain session states for the originating and terminating legs of the call in order to control bearer upon Handover requests from the UE. “Mobile termination, CS Domain Roaming procedures” as described in 3GPP TS 23.228, “Stage 2 IMS specification” and “Routing Sessions from the IMS to the CS domain” as described in 3GPP TS 23.221, Architecture requirements, are subsequently applied to route the terminating leg to the GMSC in the CS Domain via an MGCF.

4. GMSC performs normal GMSC procedures to route the call to the user via the Visited MSC that the user is currently registered at. 
Note:  Direct application of 3GPP procedures referenced in this section requires a direct connection of GMSC with the home IMS network which may not always be possible. Use of these procedures will result in a circular routing loop between the PSTN network and the IMS network if a direct connection is not possible. Furthermore, it results in two HSS/HLR dips, one at the I-CSCF in the user’s home IMS network and the other at the GMSC in user’s home CS network. It is therefore required that “Mobile Terminating call procedures to unregistered IMS Public User Identity that has services related to unregistered state” and “Mobile termination, CS Domain Roaming procedures” as specified by 3GPP TS 23.228, “IP Multimedia Systems, Stage 2”, be reviewed to evaluate possible corrections and optimizations of the incoming call delivery for users with subscriptions in both domain which are roaming in CS Domain.
6.x.4.1
IMS Originations

6.x.4.1.1
Static Anchoring: CIVCS controlled IMS originating sessions

Filter criteria associated with CIVCS are stored in the HSS as part of the CS-IMS user’s service subscription profile. The CIVCS filter criteria are downloaded to the currently assigned S-CSCF as part of Initial Filter Criteria at the time of subscriber’s registration with IMS network. Initial Filter Criteria are executed at the S-CSCF upon IMS session initiation from the CS-IMS user that results in routing of the user’s session to CIVCS. CIVCS enables a Routing B2BUA 3pcc function to control the bearer path for the session.

In order to maximise network efficiencies with the use of CIVCS, it is recommended that subscriber’s current location be used at the S-CSCF or at CIVCS such that it results in invocation of 3pcc function at CIVCS only when the user is being served in the areas with overlapping coverage or with borders between the two domains.
6.x.4.1.1.1
IMS originations walkthrough


Figures 3a and 3b describe how signalling and bearer paths are established for IMS originations from CS-IMS users.
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Figure 3a: IMS Origination controlled at CIVCS walk-through
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Figure 3b: IMS Origination controlled at CIVCS walk-through
1. The UE registers with IMS resulting in an assignment of S-CSCF. It subsequently initiates an originating session as normal.

2. Filter criteria at the S-CSCF result in forwarding of the INVITE to the CIVCS application server.

3. CIVCS completes the session establishment by setting up the terminating leg of the session. It enables 3pcc function to maintain session states for control of the originating and terminating leg of the CS-IMS user’s session in order to control bearer upon Handover requests from the UE. 

6.x.5.1.1
Static Anchoring: CIVCS controlled IMS terminating sessions

Filter criteria associated with CIVCS are stored in the HSS as part of the CS-IMS user’s service subscription profile. The CIVCS filter criteria are downloaded to the currently assigned S-CSCF as part of Initial Filter Criteria at the time of subscriber’s registration with IMS network. Initial Filter Criteria are executed at the S-CSCF upon incoming IMS session delivery toward the user that result in routing of the user’s session to CIVCS. CIVCS enables a Routing B2BUA 3pcc function to control the bearer path for the session.

In order to maximise network efficiencies with the use of CIVCS, it is recommended that subscriber’s current location be used at the S-CSCF or at CIVCS such that it results in invocation of 3pcc function at CIVCS only when the user is being served in the areas with overlapping coverage or with borders between the two domains. IMS Originations and Terminations
6.5.1.1.1 IMS terminations walkthrough


Figures 4a and 4b describe how signalling and bearer paths are established for IMS terminations from CS-IMS users.
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Figure 4a: IMS Termination controlled at CIVCS walk-through
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Figure 4b: IMS Termination controlled at CIVCS walk-through
1. A session originated in IMS is delivered at the user’s home I-CSCF function. A call originated in CS Domain and/or PSTN is delivered to the MGCF function in the user’s home IMS network. Location Query at I-CSCF results in forwarding of the INVITE to S-CSCF assigned to the user upon IMS Registration. Filter criteria at the S-CSCF 

2. Filter criteria at the S-CSCF result in forwarding of the INVITE to CIVCS.
3. CIVCS completes the session establishment by setting up the terminating leg of the session. It enables 3pcc function to maintain session states for control of the originating and terminating leg of the CS-IMS user’s session in order to control bearer upon Handover requests from the UE. 

3.
Benefits and drawbacks

The benefits of this proposal include:

· Provides uniform solution for anchoring CS and IMS calls/sessions at CIVCS which is not restricted by any service interactions as some of the dynamic anchoring techniques.

· CIVCS is in control of the bearer path since the initial call setup, therefore, Handover execution is guaranteed any time after the call/session is established. It is not susceptible to race conditions or loss of radio/WLAN coverage that may effect Handover execution when dynamic anchoring techniques are applied.

· Static anchoring expedites Handover execution time as the anchor is in place at the time of Handover and additional steps are not required to establish the anchor.
The drawbacks of this proposal include:

· All CS originated calls made from MSCs in an area with overlapping coverage or border conditions are routed via the user’s home IMS network which results in some inefficiency in call setup delays and network resource usage. However, it should be noted that since a MGW is used to anchor the CS bearer, the bearer path backhaul can be minimized by strategically locating such MGWs close to legacy networks. 

4.
Conclusion and Proposal

Agree for inclusion of the proposed text in Section 6.x of this document in the appropriate section of the baseline TR 23.806.
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