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1. Introduction
The CCBS (Completion of Communications to Busy Subscriber) and CCNR (Completion of Communications by No Reply) and CCNL (Completion of Communications on Not Logged-in) specified in 3GPP TS 24.642 [1] is the supplementary services that GSMA PRD IR.92 [2] and NG.114 [3] requires the UE and the IMS network to support.

2. Discussion
The CCBS, CCNR and CCNL services enables a user, encountering a destination that is busy, does not answer or is not logged-in, to have the communication completed at a later point in time without the user having to manually initiate a new communication attempt.
According to 3GPP TS 24.642 [2], this clause discusses the procedure of CCBS, CCNR and CCNL and the potential interaction with IMS data channel.

2.1 CCBS

Figure 2.1-1 depicts the procedure of CCBS activation and CCBS call. In the description of the procedure, the texts marked in blue shows the interaction that may includes data channel media.



Figure 2.1-1: CCBS activation and CCBS call

1 to 5:	The communication is initiated by UE-A by sending an INVITE request. The Request-URI will include the URI of UE-B. After IFC evaluation in the S-CSCF the INVITE request is routed to the originating AS and after that to the terminating AS and further on to UE-B. Data channels can be negotiated between UE-A and UE-B within the INVITE message. The O- AS and T-AS will trigger the corresponding the data channel media resource reservation procedure. 
6:	UE-B answers with a 486 (Busy Here) response. The 486 (Busy Here) response is routed back to the terminating AS.
7 to 8:	The terminating AS inserts a Call-Info header field in the 486 (Busy Here) response according to the procedures described in RFC 6910. The Call-Info header field will contain the URI of the terminating AS with an "m" header field parameter set to "BS" (busy subscriber). It further includes a "purpose" header field parameters set to "call-completion". The 486 (Busy Here) response is routed back to the originating AS. 
9 to 10:	The originating AS sends back a 183 (Session Progress) response to UE-A and initiates IVR procedures. User A is informed that CCBS is possible. User A activates CCBS.
11 to 12:	The originating AS subscribes for the call-completion event package according to the procedures described in RFC 6910 [5] at the terminating AS. The originating AS generates a SUBSCRIBE request which Request-URI will include the URI of the terminating AS. In order to mark the SUBSCRIBE request as a request for CCBS, the originating AS adds the "m" SIP URI parameter with the value "BS" to the Request-URI. The From header field will include the caller URI. The To header field will include the callee URI.
13 to 14	The terminating AS accepts the subscription and starts busy state supervision procedures on the callee.
15 to 18:	The terminating AS sends a notification to the originating AS, according to the procedures described in RFC 6910. The Request-URI of the NOTIFY request will include the URI of the originating AS. The body contains parameters informing of the caller’s call-completion state 'queued' and the availability of the call-completion service retention at the terminating AS. After confirmation of the notification the originating AS starts announcements procedures informing about the activation of CCBS.
19 to 20:	The originating AS forwards the 486 (Busy Here) response to UE-A. The reserved data channel media resources will be released with the session release. 
21 to 24:	The terminating AS sends a NOTIFY request to the originating AS, according to the procedures described in RFC 6910 [5]. The body contains a parameter informing of the caller’s call-completion state 'ready' (for recall). The originating AS confirms the notification.
25 to 28:	The originating AS initiates the CCBS recall to UE A (by sending a REFER request, the "m" SIP URI parameter set to "BS" will be included in the Request-URI of the REFER request. UE-A confirms the REFER request.
29 to 30:	UE-A starts the CCBS call by sending an INVITE request to UE-B. This is a new IMS session, in which the data channel can be negotiated in this session.
31 to 33:	In order to mark the INVITE request as a prioritized request for call-completion, the originating AS adds the "m" SIP URI parameter with the value 'BS' to the Request-URI.

As specified in the figure A.2.1 of 3GPP TS 24.642, the CCBS suspend and resume procedure does not contain the procedure of media negotiation, which means the data channel media negotiation does not contain

2.2 CCNR

The following figure depicts the procedure of CCNR activation.



Figure A.3.1 shows a basic signalling flow for a CCNR activation.

1 to 5:	The communication is initiated by UE-A by sending an INVITE request. The Request-URI will include the URI of UE-B. After IFC evaluation in the S-CSCF the INVITE request is routed to the originating AS and after that to the terminating AS and further on to UE-B. Data channels can be negotiated between UE-A and UE-B within the INVITE message. The O- AS and T-AS will trigger the corresponding the data channel media resource reservation procedure.
6:	UE-B answers with a 180 (Ringing) response. The 180 (Ringing) response is routed back to the terminating AS.
7 to 8:	The terminating AS inserts a Call-Info header field in the 180 (Ringing) response according to the procedures described in RFC 6910. The Call-Info header field will contain the URI of the terminating AS with an "m" header field parameter set to "NR" (no reply). It further includes a "purpose" header field parameter set to "call-completion". The 180 (Ringing) response is routed back to the originating AS.

9 to 10:	The originating AS removes the Call-Info header field, forwards the 180 (Ringing) response to UE-A and initiates IVR procedures. User A is informed that CCNR is possible. User A activates CCNR.
If the data channel is established in the alerting phase, that the IMS data channels services can be used in the in this phase.
11 to 12:	The originating AS subscribes for the call-completion event package according to the procedures described in RFC 6910 [5] at the terminating AS. The originating AS generates a SUBSCRIBE request which Request-URI will include the URI of the terminating AS. In order to mark the SUBSCRIBE request as a request for CCNR, the originating AS adds the "m" SIP URI parameter with the value "NR" to the Request-URI. The From header field will include the caller URI. The To header field will include the URI of UE-B. 
13 to 14	The terminating AS accepts the subscription and starts supervision procedures on activity of the callee.
15 to 18:	The terminating AS sends a notification to the originating AS, according to the procedures described in RFC 6910 [5]. The Request-URI of the NOTIFY request will include the URI of the originating AS. The body contains parameters informing of the caller’s call-completion state 'queued' and the availability of the call-completion service retention at the terminating AS. After confirmation of the notification the originating AS starts announcements procedures informing about the activation of CCNR.
19 to 28:	UE-A initiates the termination of the session setup by sending a CANCEL request to UE-B.
29 to 38:	UE-B terminates the session setup by sending a 487 Request terminated to UE-A.


The following figure depicts the procedure of CCNR call.


Figure A.4.1: CCNR call
Figure A.4.1 shows a basic signalling flow for a CCNR operation and a CCNR call.

1 to 4:		The terminating AS sends a NOTIFY request to the originating AS, according to the procedures described in RFC 6910 [5]. The body contains a parameter informing of the caller’s call-completion state ‘ready’ (for recall). The originating AS confirms the notification.
5 to 8:		The originating AS initiates the CCNR recall to UE A by sending a REFER request, the "m" SIP URI parameter set to "NR" will be included in the Request-URI of the REFER request. UE-A confirms the REFER request.
9 to 10:	UE-A starts the CCNR call by sending an INVITE request to UE-B. This is a new IMS session, in which the data channel can be negotiated in this session.
11 to 13:	In order to mark the INVITE request as a prioritized request for call-completion, the originating AS adds the "m" SIP URI parameter with the value "NR" to the Request-URI, and forwards the INVITE request to UE-B.


2.3 CCNL

The following figure depicts the procedure of CCNL call.



1 to 4:	The communication is initiated by UE-A by sending an INVITE request. The Request-URI will include the URI of UE-B. After IFC evaluation in the S-CSCF the INVITE request is routed to the originating AS and after that to the terminating AS, in accordance with the procedures for services for unregistered users as described in 3GPP TS 24.229. Data channels can be negotiated between UE-A and UE-B within the INVITE message. The O- AS and T-AS will trigger the corresponding the data channel media resource reservation procedure.

5 to 6:	The terminating AS inserts a Call-Info header field in the 480 (Temporarily Unavailable) response according to the procedures described in RFC 6910. The Call-Info header field will contain the URI of the terminating AS with an "m" header field parameter set to "NL" (not logged-in). It further includes a "purpose" header field parameter set to "call-completion". The 480 (Temporarily Unavailable) response is routed back to the originating AS.
7 to 8:	The originating AS sends back a 183 (Session Progress) response to UE-A and initiates IVR procedures. User A is informed that CCNL is possible. User A activates CCNL.
9 to 10:	The originating AS subscribes for the call-completion event package according to the procedures described in RFC 6910 at the terminating AS. The originating AS generates a SUBSCRIBE request which Request-URI will include the URI of the terminating AS. In order to mark the SUBSCRIBE request as a request for CCNL, the originating AS adds the "m" SIP URI parameter with the value "NL" to the Request-URI. The From header field will include the caller URI. The To header field will include the callee URI. The originating AS also adds a Call-Info header field with the URI of UE-A from the P-Asserted-Identity, a "purpose" header field parameter set to "call-completion", and an m-parameter set to "NL".
11 to 12:	The terminating AS accepts the subscription and starts registration state supervision procedures on the callee.
13 to 16:	The terminating AS sends a notification to the originating AS, according to the procedures described in RFC 6910 [5]. The Request-URI of the NOTIFY request will include the URI of the originating AS. The body contains parameters informing of the caller’s call-completion state 'queued' and the availability of the call-completion service retention at the terminating AS. After confirmation of the notification the originating AS starts announcements procedures informing about the activation of CCNL.
17 to 18:	The originating AS forwards the 480 (Temporarily Unavailable) response to UE-A. The reserved data channel media resources will be released with the session release.




Figure A.6.1: CCNL call
Figure A.6.1 shows a basic signalling flow for a CCNL call.

1 to 4:		The terminating AS sends a NOTIFY request to the originating AS. The body contains a parameter informing of the caller’s call-completion state ‘ready’ (for recall). The originating AS confirms the notification.
5 to 8:		The originating AS initiates the CCNL recall to UE A by sending a REFER request, the "m" SIP URI parameter set to "NL" will be included in the Request-URI of the REFER request. UE-A confirms the REFER request.
9 to 10:	UE-A starts the CCNL call by sending an INVITE request to UE-B. The reserved data channel media resources will be released with the session release.
11 to 13:	In order to mark the INVITE request as a prioritized request for call-completion, the originating AS adds the "m" SIP URI parameter with the value "NL" to the Request-URI, and forwards the INVITE request to UE-B. The originating AS also adds a Call-Info header field with the URI of UE-A from the P-Asserted-Identity from the original communication, a "purpose" header field parameter set to "call-completion", and a m-parameter set to "NL".

3. Proposal
It’s proposed to add the following analysis conclusions into clause 10 "Interaction with supplementary services" of 3GPP draft TS 24.186 [5].
Before the CCBS, CCNR and CCNL service activation, the session between the two UEs are basic IMS session, during which the IMS data channel can be negotiated and the corresponding media resources are reserved.
[bookmark: _GoBack]In case of CCBS, when the 486 Busy is sent to the UE which means the IMS session is released, the corresponding data channel media resources will be released.
In case of CCNR, when the terminating UE sending 487 Request to terminate the sessions setup, the corresponding data channel media resources will be released.
In case of CCNL, when the 480 Temporarily unavailable is sent to the UE which means the IMS session is released, the corresponding data channel media resources will be released.
When the CCBS, CCNR and CCNL call is started, the IMS data channel is can be included in the new IMS session.
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