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1
Introduction
An accompanying contribution describes some means to performing IMS registration for a user accessing the network via the CS domain.  The contact that is registered is independent of means by which registration is performed.  This contribution looks into the different contacts that could be registered and the impacts on the terminating calls.
2
Discussion

When a user is registered in the IMS while accessing the network via the IMS, the registered contact address is independent of the means to register the user.
2.1
Possible Contact addresses

When a user is registered in IMS, the S-CSCF is provided with a contact address.  The S-CSCF uses this contact address to onward route terminating requests towards the terminating UE (e.g. to the P-CSCF).

Irrespective of the means by which the user is registered in the IMS, a contact address needs to be provided. This contribution considers that there are three potential contact addresses to choose from:

· CS representation.  A contact address that represents one or more MGCFs 
· ICCF representation.  A contract address that represents a path to the ICCF
· Dummy contact address.  A contact address that is not use for onward routing.

When considering the different possible contact address described above, this should be analyzed in the following context:

· The terminal is attached to the CS domain

· The same terminal may also be registered to the IMS domain but not able to handle real-time services
· Another terminal with the same IMPU may also be registered.

It is also assumed that the domain transfer functionality and the access domain selection functionality are separated from the ICCF used to support the IMS centralized services. 
The following flows assume the case that the ICCF is only required for calls originating/terminating on the CS domain.

In all of the figures below, the CSCFs are simplified into a single CSCF, and the other nodes such as the TAS are omitted for simplicity.

2.2
CS representation of a contact address (MGCF)
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Figure 1 above illustrates the scenario where the newly registered contact is a representation towards the CS domain. ,If that contact was selected during terminating routing it would route the call towards the CS domain (e.g. 1234567@genericMGCFs.op.com;).  The following are the main characteristics of this scenario:
· The REGISTERED contact points to MGCFs
· There is an IFC for the VCC-AS

· There is an IFC for the ICCF

Calls to the CS domain
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Figure 2 illustrates the intended behavior when the call routes to the CS domain.  For this case, the following can be noted.
· The VCC-AS was matched by the first shown IFC (note – there could be other IFCs to match other ASs – e.g. the TAS).

· The DSF decided that the call was for the CS domain. The subsequent INVITE needs to match the call to bring in the ICCF

· The IFC for the ICCF is matched so that the S-CSCF contacts the ICCF over the ISC

· The CS contact is matched as the first contact.
One means to support the control of the matching would be a special feature tag indicating CS voice capabilities.

Calls to the PS domain
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Figure 3 illustrates the intended behavior when the call routes to the PS domain.  For this case, the following can be noted.

· The VCC-AS was matched by the first shown IFC (note – there could be other IFCs to match other ASs – e.g. the TAS).

· The DSF decided that the call was for the PS domain.  The subsequent INVITE needs to avoid matching the call to bring in the ICCF

· The IFC for the ICCF is not matched.
· The PS contact for the VoIP capable device (over a VoIP capable access) is matched as the first contact.

As can be seen above, when the registered contact is a contact that routes the call to the CS domain, care needs to be taken to avoid matching that CS representation contact when the call is towards the PS domain, and to avoid linking in the ICCF when the call is to be directed towards the PS domain.
2.3
ICCF representation of a contact address

[image: image1.wmf]IFC Analysis

Onward Routing

CSCFs

ICCF

VCC

-

AS

(DTF and

DSF)

MGCF

CS domain

PS domain

Not RT VoIP capable

PS domain

VoIP capable

ICCF Contact

PS Contact

PS Contact

PS Contact

Newly Registered

Contact


Figure 4: Contacts which is the ICCF
Figure 4 above illustrates the scenario where the newly registered contact is the ICCF, that is that if during terminating routing, if that contact was selected it would route the call towards the ICCF (e.g. ICCF.operator.com).  The following are the main characteristics of this scenario:

· The REGISTERED contact points to ICCF
· There is an IFC for the VCC-AS

Note:  If it wasn’t intended to match the ICCF contact, then this is the situation described in 2.2.5.4.
Calls to the CS domain
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Figure 5 illustrates the intended behavior when the call routes to the CS domain.  For this case, the following can be noted.

· The VCC-AS was matched by the first shown IFC (note – there could be other IFCs to match other ASs – e.g. the TAS).

· The DSF decided that the call was for the CS domain.  

· The contact for the ICCF is matched, so the INVITE is forwarded to the ICCF 
· The ICCF now needs a way to send the call to the CS domain. This could be achieved by sending the INVITE via the S-CSCF as an AS originated call (as per Section 5.6.5 of TS 23.228) with a R-URI that forces the S-CSCF to forward the call to the CS domain. 

Calls to the PS domain

Figure 6: ICCF contact; [image: image7.emf]IFC Analysis
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Figure 6 illustrates the intended behavior when the call routes to the PS domain.  For this case, the following can be noted.

· The VCC-AS was matched by the first shown IFC (note – there could be other IFCs to match other ASs – e.g. the TAS).

· The DSF decided that the call was for the PS domain.

· The contact for the ICCF is not matched.
· The PS contact for the VoIP capable device (over a VoIP capable access) is matched as the first contact.

As can be seen above, when the registered contact is a contact that routes the call to the CS domain, care needs to be taken to avoid matching contact for the ICCF.
2.4
Dummy contact address
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Figure 7 above illustrates the scenario where the newly registered contact is a dummy contact that is not intended to be matched.  From this perspective, the value of the contact address is irrelevant. In order to assure that the contact is not matched then techniques such as assigning a low q value could be used, in combination with assigning a dummy address.  The following are the main characteristics of this scenario:

· The REGISTERED contact is a dummy contact.  The registration is for the purpose of ensuring a correct registration state, not to support terminating routing.

· There is an IFC for the VCC-AS

· There is an IFC for the ICCF

Calls to the CS domain
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Figure 8 illustrates the intended behaviour when the call routes to the CS domain.  For this case, the following can be noted.

· The VCC-AS was matched by the first shown IFC (note – there could be other IFCs to match other ASs – e.g. the TAS).

· The DSF decided that the call was for the CS domain.  The subsequent INVITE needs to match the call to bring in the ICCF

· The IFC for the ICCF is matched so that the S-CSCF contacts the ICCF over the ISC

· The ICCF modifies the call to enable the S-CSCF to forward the call to the CS domain. This is simply a modification of the R-URI to invoke onward routing in the S-CSCF.  If the modified number is not onward routable, the S-CSCF will forward the call to the CS domain.
One means to support the control of the matching would be a special feature tag indicating CS voice capabilities.
Calls to the PS domain

Figure 9: Dummy contact; call t[image: image10.emf]IFC Analysis
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Figure 9 illustrates the intended behaviour when the call routes to the PS domain.  For this case, the following can be noted.

· The VCC-AS was matched by the first shown IFC (note – there could be other IFCs to match other ASs – e.g. the TAS).

· The DSF decided that the call was for the PS domain.  The subsequent INVITE needs to avoid matching the call to bring in the ICCF

· The IFC for the ICCF is not matched.  (here)
· The PS contact for the VoIP capable device (over a VoIP capable access) is matched as the first contact.

2.5
Contact Address Summary and Conclusions
As there is a lot of information presented above, the table below provides a summary of the different traffic cases for the different contact addresses that are provided.

	Registered Contact
	Means to reach the ICCF
	Terminate on PS domain
	Terminate on CS domain

	CS domain representation (MGCF)
	Over ISC (using  IFC)
	Domain selection function includes information to allow a match on the PS domain contacts (and not match the IFC for the ICCF).
	Domain selection function includes information to allow matching of the IFC for the ICCF. This will also eventually match the contact address for the CS domain.

	ICCF
	Matching the contact for the ICCF.  Can be used as well in the non-VCC call cases.
	Match the contact to the PS domain

	Domain selection function includes sufficient information to get to match the ICCF contact.  ICCF performs AS originating procedures to get to MGCF.


	Dummy contact
	Over ISC (using  IFC)
	Domain selection function includes information to allow a match on the PS domain contacts (and not match the IFC for the ICCF).
	Domain selection function includes information to allow matching of the IFC for the ICCF. ICCF performs AS originating procedures to get to MGCF.


Based on the above information, this contribution recommends that the registered contact address is the ICCF because of: 

· can be used with or without VCC to route a terminating call to the UE when using CS access.

· Avoids the need to have a mechanism to suppress the matching of the IFC for the ICCF
Based on the assumption that the registered contact is the ICCF, a terminating call flow is shown in the annex below.
3
Proposal
This contribution proposes that the registered contact address is the ICCF and to add the following annex to TR 23.892.
( Begin Change (
Annex B:
Terminating call flows
B.1
Contact Address Handling

When registering a user within the IMS when the user is accessing the network via the CS domain, the registered contact is an address to an ICCF.

B.2
Terminating call directed towards the CS domain
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Figure B-1:  ICCF contact; call terminating on the CS domain.

Figure B-1 illustrates a terminating call towards the CS domain.

· The terminating INVITES arrives at the S-CSCF

· The IFC for the VCC-AS (DTF and DSF) is matched so the INVITE is forwarded accordingly.

· The VCC-AS returns the INVITE to the S-CSCF (indicating CS domain termination required).

· Contact analysis matches the contact for the ICCF.  The Invite is forwarded accordingly.

· The ICCF creates a CS roaming number and sends the INVITE to the S-CSCF for the CSRN.

· The S-CSCF forwards the INVITE with the CSRN to the CS domain.

Normal CS terminating call analysis applies.

B.3
Terminating call directed towards the PS domain

Figure B-2: ICCF contact; call terminating via the PS domain.

Figure B-2 illustrates the terminating call towards the PS domain.

· The terminating INVITES arrives at the S-CSCF

· The IFC for the VCC-AS (DTF and DSF) is matched so the INVITE is forwarded accordingly.

· The VCC-AS returns the INVITE to the S-CSCF.

· Contact analysis matches the contact for the PS domain.  The Invite is forwarded accordingly.

(  End Change (
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