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1
Introduction

Multi-device has become more and more common and CT1 has specified how to use the multi-device service in combination with the multi-identity service. In rel-17, CT1 has specified how identities can be activated and deactivated at an individual UE. The car industry has started to offer built in UEs and it is desirable to transfer calls between other UEs and the built in car UEs, all assumed to be in the same subscription.

Inter-UE transfer is specified in 24.337 where both collaborative session and a non-collaborative session can be transferred. For collaborative session the transfer is controlled by a controller UE and even individual media components can be transferred. For the automotive cases it is sufficient to transfer whole sessions and controller UE is not needed. TS 24.337 does not have any specified mechanism to obtain information about the other UEs within a subscription, but recently 24.174 has added such functionality.
Requirements for transfer was defined in 22.228 in Rel-9. This WID realizes a subset of those requirements in 24.174.

2
Use case description
2.1
Call push

It should be possible to push a call from the UE with an active call to one of the federated UEs. The user will choose a target UE from a list of its federated UEs and initiate the transfer. When the target UE gives an indication the user accepts the call on the target UE and the call continues.

2.2
Call pull

It should be possible to initiate a call pull from any of the federated UEs. The user will see a list of all UEs with an active call, and will select one of the calls to pull. The user pushes a button to execute the call pull and the call continues on the new UE.

2.3
Observations

The selection of a call pull or call push operation requires possibility to display a list of UEs and possibly the call state of these UEs. For call pull the call state is necessary, and for call push it is desirable in order to avoid a failed call push to a busy phone.
A UE camping on CS can be the target of a call push, or be involved in a call to be pulled but will have no means to perform a pull or a push. A mechanism to involve CS UEs in these transfer procedures and display them in the list of UEs is desirable .
A car UE will likely have a good screen, and hence the pull or push operation when entering or leaving the car can be performed from the car UE.

3
Technical realization

Call pull is a relatively simple operation. An INVITE containing a Replaces header field can pull a call provided that the network allows it.

Call push is a transfer operation, which is normally performed by a REFER request. If the REFER is sent to the target UE the target UE will send an INVITE as for a call pull. The TAS can, when receiving the REFER request, decide to start 3rd party call control.
4
Specifications details
4.1
List of UEs used for call push

The pushing UE needs to retrieve a list of all UEs the pushing UE can push a call to. To avoid failed transfers due to rejection by a UE already involved in a call, it could be beneficial to have the call state in this list so that the pushing UE only pushes a call to a UE not involved in a call.

It needs to be specified how the pushing UE can retrieve the list of UEs. A list of federated UEs exists over the Ut interface based on the XML schema in TS 24.174. The reg event package contains a list of all registered UEs, and the dialog event package contains a list of all UEs with established dialogs. To include CS UEs and the call state for these UEs an extension is needed.
4.2
List of UEs used for call pull

The pulling UE needs to retrieve a list of all UEs involved in a call. The dialog event package provides such list. An extension is needed to include UEs using CS.
4.3
Sending REFER for call push

First, it needs to be decided where to send the REFER request. It can be sent to the remote end, and the remote end would then initiate a new call towards the pushed-to UE. It can also be sent towards the pushed-to UE, which based on the Refer-To header field will send an initial INVITE request with a Replaces header field. This is equivalent to the call pull operation.

The pushed-to UE needs to be addressed. If the network supports GRUU, GRUU is normally used for that. If the network does not support GRUU, a gr-parameter can still be used provided that the network prevents this parameter to be used as a GRUU end to end since the S-CSCF checks the validity of the gr parameter in the Contact header field in original requests and in the Request-URI in terminating requests.
The "identity" attribute specified in the <ue-info> element in TS 24.174 can be used as a gr parameter to identify a target UE in a Request-URI or within a REFER request if the AS removes this parameter before forwarding the requst. The AS can use whatever mechanism it wants to address the pushed-to UE (GRUU, sip.instance in Accept-Contact). One way to specify the "identity" parameter in a way such that UEs can recognize themselves would be to use a hashed value of the IMPI.
4.4
Sending INVITE for call pull

The pulling UE sends an initial INVITE where the Replaces header field contains the dialog identifier of the pulled call.
4.5
AS actions for call push

When the AS receives a REFER request intended for call push, the AS can decide to initiate third party call control. If the empty re-INVITE is sent towards the remote UE, the remote UE is given the opportunity to select codecs. The response will most likely be sent in a 200 (OK). In this case the pushed-to UE will receive an initial INVITE as for a normal call. If the empty INVITE is sent towards the pushed-to UE it is an initial INVITE. If the UE uses preconditions it will provide the SDP offer in a reliable 183 response, and resources will be reserved after the SDP answer is received.
5
Discussion and proposal

As discussed above, there are mechanisms for a UE to retrieve the list of UEs and the call status of the UEs. As the UE must subscribe to dialog event for call pull, and would benefit from a dialog event for call push, it is proposed to use dialog event for providing the call state. If the dialog event package is extended to also provide a list of UEs and a parameter that could be used for routing then all the data the UE needs will be provided in one place. This list can also contain data for the CS UEs, so calls could be pushed to or pulled from these UEs, e.g. a car UE can perform those actions to its owner who are using an old phone or happens to camp in CS at the transfer.
If the parameter used for routing (in the gr parameter) is not the GRUU provided by the S-CSCF the AS will need to consume this parameter. It is proposed to use a hashed value of the IMPI for this parameter. That would enable the UE to recognize which of the multiple <ue-instance> values received over the Ut interface that relates to the own UE.
It is proposed to have a work item for the procedures described in this document to track the work accordingly. CRs could also be submitted as TEI CRs, but a WID is preferred by Ericsson.

