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1. Introduction
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In IMS, a UE can be connected to the network via different access technoloies. Figure above shows an example where the UE can be connecetd to the netwrok via WiFi, DSL, Cable, UMTS, HSPA, GSM/GPRS, 1X, 802.3, DOR0, DORA, UMB, or LTE. 
At the time of IMS registration, a UE registers all the media  feature tags to inform the network its capability. A UE may have different capabilities when connected to the network acces technologies. For instance, a UE may have VoIP capability when is connected via WiFi and may not have this capability when the access technology is GSM.
This paper lists and analyzes four methods. These are 
1) UE tells the network its capabilities at the time of registration.

2) S-CSCF keeps a record about UE’s capailities for different access technologies.

3) Use of session continuity 
4) Use of PCRF
1) UE tells Network its capabilities at the time of registration

A UE knows the access technology it is using to connect to the network and also knows the supported features for that access technology. Therefore, it will register all the supported feature tages for the current access technology at the time of registration. Note that according to subclause 4.5 of TS 23.228, there is no restriction for a UE to (re-) register  to IMS network.
The advantage of this method is that S-CSCF is always updated with the supported features by the UE at any time. Therefore it can allow or reject the session setups. The disadvantage is that this method will cause some signaling load, since it requires that a UE to re-register in order to update the feature tags for the new access technology when the access technology changes. However, some filtering can be used to prevent ping ponging scenario and thereby limit the signaling load which is caused by repetitive re-registration. 
2) S-CSCF keeps a record about UE’s capailities for different access technologies
In this case, the UE registers all the feature tags independent on what access technology UE is using to connect to the network. S-CSCF is required to maintain a list what features are supported for different access technologies for the UE.

The advantage with this method is that there is no requirement on the UE to re-register when the access technology is changed. The disadvantage is that S-CSCF does not know what access technology the UE is using at any time to connect to the network. Therefore, it cannot use that information to determine the supported features for that access technology. However, according to TS 24.229, clause 5.1.2A.1.1
If available to the UE (as defined in the access technology specific annexes for each access technology), the UE shall insert a P-Access-Network-Info header into any request for a dialog, any subsequent request (except ACK requests and CANCEL requests) or response (except CANCEL responses) within a dialog or any request for a standalone method (see subclause 7.2A.4).
Hence, when the UE sets up a session, the UE is mandated to inform the type of the access technology in the INVITE request. Therefore the S-CSCF can evaluate whether the media features in the INVITE request are supported by that type of access technology or not, so it allows or rejects the session setup request. However, when the UE is terminating the session setup, the S-CSCF does not know what access technology has been used by the terminating UE to connect to the network. The S-CSCF in this case should forward the request to the terminating UE. At the time of the response, the terminating UE will add the type of access technology in the response and at that time the S-CSCF shall evaluate if the media features are supported for the access technology which terminating UE has used to connect to the network. 

There is though one complication in this case. Assume that the UE has registered two IP addresses by using two differenet access technologies and assume that one of access technology supports a certain feature while the other one does not. If the received INVITE to S-CSCF is routed to this UE via the access technology not supporting that feature, the UE needs to reply through the other registration which uses the access technology supporting that feature. So basically, UE may receive the SIP request by an IP address while responding through the other IP Address. 
The way to solve this problem is that S-CSCF sends the INVITE via all registrations and the UE responds to the session with both IP addresses and related feature tags. The S-CSCF then make decision which registrations to use based on added feature tags. If the UE is connected through several access technologies, the UE shall use all the connections to respond to the session setup and the S-CSCF shall use the feature tags and the associated “require”, “explicit” and q-value to make decision which connection should be used to setup the session. See following figure:
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3) Use of session continuity 
This method is similar to the second method where the UE registers all the feature tags independent of the capabilities of the access technologies. On the terminating side, the S-CSCF will route the INVITE to one of the registrations based on how it is implemented. The terminating UE will then use that registration to setup the session. The terminating UE can always use the procedures described in TS24.237 to change the access technology if the terminating UE has other registration with employed access technology which is more suitable for the session.
4) Use of PCRF 

This method was originally presented by Nokia Siemens Netwrok and Nokia and is based on PCC is used to communicate what access technology is used when setting up a session. The problem with this approach is that PCC is not mandated and may not be used. Some of access technologies like WiFi does not use PCC.
5) Summary and conclusion
	
	Advantage
	Disadvantage

	Method 1
	S-CSCF is always aware and no change of specification. A note is adequate.
	May result in too many registration

	Mehod 2
	UE does not need to re-register when change of IP-CAN
	S-CSCF needs to behave differently than today.
On the terminating side if the subscriber has registered svereal UEs, the amount of signaling will be increased.

	Method 3
	Terminating network does not get overloaded if the terminating UE has several registrations.
	There can be a time delay when setting up a session on the terminating side, if the terminating UE has multiple registered.

	Method 4
	There is no overload n the network for re-registration or parallell forking.
	PCRF is not mandated and may not be used.
New AVP is needed so P-CSCF and PCRF can communicate.

PCRF is a non-IMS feature.
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