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Background

We have studied some use cases to see to which UEs that the initial request carrying ICSI and IARI values will be forked to. Two different cases are included in this document:

-
one common feature tag to carry IARI and ICSI values (present solution in TS 24.229); or

-
two different feature tags to carry the ICSI and IARI values; One to carry the ICSI value and another one to carry the IARI value.

Existing solution (One tag)

In this case both the ICSI and IARI are covered by the ;+g.3gpp.app_ref tag.
Registered information

When making the studies we have assumed the following configuration on the terminating side:
There are three devices that use the same IMPU and to which the request can be dispatched to. The following paragraphs show how the different devices are registered into the IMS.

Device Y1

Device Y1 registers only ICSI as depicted below where the applicable info in the contact header is shown.
Contact: <sip:Y1@pc.example.com>

    ;q=1.0

    ;methods="INVITE,BYE,OPTIONS,ACK,CANCEL"
    ;audio

    ;+g.3gpp.app_ref="urn%3Aurnxxx%3A3gpp-service.icsi.mmtel"
Device Y2

Device Y2 registers both ICSI and IARI as depicted below where the applicable info in the contact header is shown.
 Contact: <sip:Y2@pc.example.com>

    ;q=1.0

    ;methods="INVITE,BYE,OPTIONS,ACK,CANCEL"
    ;audio

    ;video

    ;+g.3gpp.app_ref="urn%3Aurnxxx%3A3gpp-service.icsi.mmtel,urn%3Aurn-xxx%3A3gpp-application..pnm-controller "
Device Y3
Device Y3 registers only IARI as depicted below where the applicable info in the contact header is shown

 Contact: <sip:Y3@pc.example.com>

    ;q=1.0

    ;methods="INVITE,BYE,OPTIONS,ACK,CANCEL"
    ;+g.3gpp.app_ref="urn%3Aurn-xxx%3A3gpp-application. .pnm-controller "
Information in the Accept Contact header
From the originating side the originating UE may include an Accept-Contact header. Depending on what is included in the header the forking will be different. 

The desired terminal selection for the given example should be to first select a terminal that matches both ICSI and IARI, and select a terminal having registered ICSI only as a second alternative. The Accept Contact header will in this case look like: 

Accept-Contact: *;+g.3gpp.app_ref="urn%3Aurnxxx%3A3gpp-service.icsi.mmtel,

urn%3Aurn-xxx%3A3gpp-application. .pnm-controller"
Match scoring:
For the different devices the score will be as follows:

Y1 matches AC-feature set with score 1 => Qa=1.0
Y2 matches AC-feature set with score 1 => Qa=1.0

Y3 matches AC-feature set with score 1 => Qa=1.0

This means that despite the fact that both ICSI and IARI match for device Y2, there is no preference when delivering the call to the terminal. The reason for this is that the feature-tag matching algorithm, when matching against a list of values, does not take into consideration how many list values are matched, as long as at least one list value is matched. This can be seen in example in the end of chapter 8 of RFC 3841 where the list values for language are considered as logical or condition. 
As expected it does not help to put the ICSI value and IARI value in two different Accept Contact headers. In this case we would get two hits with the Qa=1. However when calculating the final score for Y2 the value will be (1+1)/2.  

Two tag solution

In this case there is one tag for the ICSI (+g.3gpp.icsi) and another tag for the IARI (+g.3gpp.iari).
Registered information

When making the studies we have assumed the following configuration on the terminating side:
There are three devices that use the same IMPU and to which the request can be dispatched to. The following paragraphs show how the different devices are registered into the IMS.

Device Y1

Device Y1only registers only ICSI as depicted below where the applicable info in the contact header is shown.
Contact: <sip:Y1@pc.example.com>

    ;q=1.0

    ;methods="INVITE,BYE,OPTIONS,ACK,CANCEL"
    ;audio

    ;schemes="sip,tel"

    ;mobility="fixed"

    ;class="business"

    ;+g.3gpp.icsi="urn%3Aurnxxx%3A3gpp-service.icsi.mmtel"
Device Y2

Device Y2 registers both ICSI and IARI as depicted below where the applicable info in the contact header is shown.
Contact: <sip:Y2@pc.example.com>

    ;q=1.0

    ;methods="INVITE,BYE,OPTIONS,ACK,CANCEL"
    ;audio

    ;video

    ;+g.3gpp.icsi="urn%3Aurnxxx%3A3gpp-service.icsi.mmtel"
    ;+g.3gpp.iari="urn%3Aurn-xxx%3A3gpp-application".pnm-controller
Device Y3

Device Y3 registers only IARI as depicted below where the applicable info in the contact header is shown
 Contact: <sip:Y3@pc.example.com>

    ;q=1.0

    ;methods="INVITE,BYE,OPTIONS,ACK,CANCEL"
    ;+g.3gpp.iari="urn%3Aurn-xxx%3A3gpp-application. .pnm-controller"
Information in the Accept contact
From the originating side the originating UE may include an accept contact header. Depending on what is included in the header the forking will be different. 

The desired terminal selection for the given example should be to first select a terminal that matches both ICSI and IARI, and select a terminal having registered ICSI only as a second alternative. 
The accept contact header will in this case look like 

Accept-Contact *;+g.3gpp.icsi=“urn%3Aurnxxx%3A3gpp-service.icsi.mmtel”;

+g.3gpp.iari=“urn%3Aurn-xxx%3A3gpp-application. .pnm-controller”
Match scoring

Y1 matches AC-feature set with score 0.5 => Qa=0.5

Y2 matches AC-feature set with score 1 => Qa=1

Y3 matches AC-feature set with score 0.5 => Qa=0.5

Conclusion
By using the same feature tag for both IARI and ICSI we will not get the desired behavior so that a UE that registers both an IARI and ICSI value will be preferred over an UE that only registers an IARI or an ICSI value. However, if we define one feature tag for ICSI and another feature tag for IARI we will get the desired behavior. 
