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Abstract of the contribution: This paper discusses the P-CSCF and SCC AS behaviour for the RobVoLTE and proposes the solution.

1	Introduction
In the SA2#115 meeting, it has concluded that the MT case should be specified. And the MO case has been specified in the 24.229.
For MT case, it said “For Mobile Terminated VoLTE call, the P-CSCF returns a response to the SCC AS and the SCC AS reattempts the terminating call establishment over CS domain.” in the objective of the RobVoLTE WID.
The following fig is the procedure for MT in the TR. So, the P-CSCF and SCC AS are involved in the MT procedure.


Although response reason or error code is the stage-3 specific, the P-CSCF and SCC behaviour are stage-2 responsibility.  This paper tries to analyze and discuss the existing stage-2/3 spec to figure out the P-CSCF and SCC behaviour.

2	Discussion

In the Mobile terminating, the T-ADS does not make an accurate judgement which domain the UE attaches to. It can make the call retry in another domain while the call in the first domain is failure although there is no explicit description in the 23.292. In that sense, retry is not excluded anyhow. And 24.292 section 10.4.3 also reflects this retry behavoiur.
Observation 1 :  Retrying the call in another domain is a normal behavoiur of SCC AS.

How the P-CSCF response to the SCC AS ? There are two totential solutions.
Option 1 : the P-CSCF have a new behavoiur similar with ICS UE in 24.292.

In the 23.292 and 24.292, it describes the SCC AS retry the call in the CS domian when it receives the indication(23.292)/488(24.292) from the called party ICS UE.

24.292 
[bookmark: _Toc423071698]10.2      ICS UE
10.2.4   CS fallback 
On the reception of an SIP INVITE request: 
-        if the SDP offer of the SIP INVITE request only includes audio media that can not be served via the current PS connectivity, the ICS UE shall send back a 488 (Not Acceptable Here) response without an SDP body; 
NOTE:        As an example the UE responds with a 488 (Not Acceptable Here) response when the ICS UE is unable to support the full duplex speech component of a session using the attached PS network or the attached PS network does not support or allow the full duplex speech component of a session. 
-        if the SDP offer of the SIP INVITE request includes audio media that cannot be served via the current PS connectivity but includes other media that can be served by the current PS connectivity, the ICS UE sends back a18x response including an SDP answer indicating rejection of the audio media and acceptance of the other media

10.4.3        SCC AS for call termination in IM CN 
...... 
If the SCC AS receives a 488 (Not Acceptable Here) response, from: 
-        a UE: 
i.        not including any SDP body; or 
ii.        including an SDP body: 
a)        without a media description ("m=") indicating "audio"; 
b)        with a media description ("m=") only indicating "audio" with the <proto> subfield set to "PSTN" and with a connection data line ("c=") with <nettype> set to "PSTN"; 
then, the SCC-AS may follow the procedures in: 
1)        subclause 10.4.5 if one or more registered contacts for the URI in the Request-URI of the initial SIP INVITE request contains the g.3gpp.ics media feature tag set to "server"; or 
2)        subclause 10.4.7. 	

[bookmark: _Toc423071715]10.4.5	SCC AS for call termination to CS network via  MSC Server enhanced for ICS
[bookmark: _Toc423071717]10.4.7	SCC AS for call termination over CS

In this option, there is new behaviour for the P-CSCF.  And the response message should be enhanced to reflect the error cause reason. When the SCC AS receives this message, it retries the call in the CS domain.


Option 2 : Reusing the existing P-CSCF behavior when radio/bearer resources is no longer available in session establishment procedure.
In the 24.229 and 29.214, the following highlight parts describe that:
1) When the resources requested for a particular service information cannot be successfully allocated, the PCRF shall indicate the P-CSCF INDICATION_OF_FAILED_RESOURCES_ALLOCATION.
2) Upon receipt of an indication that radio/bearer resources is no longer available, P-CSCF serves the called user send out a 500 (Server Internal Error) response to the received INVITE request. i.e. S-CSCF/SCC AS for the session currently being established.

In this option, there is nothing changed to P-CSCF. Only SCC AS behavior is clarifies like "According operator's policy, the SCC AS may re-try in CS domain when session establishment in the PS domain does not succeed because of failed resources allocation." in stage-2 spec


24.229
[bookmark: _Toc446062236]5.2.8	Call release
[bookmark: _Toc446062237]5.2.8.1	P-CSCF-initiated call release
[bookmark: _Toc446062238]5.2.8.1.1	Cancellation of a session currently being established
Upon receipt of an indication that radio/bearer resources is no longer available for a media negotiated in a multimedia session currently being established (e.g. an Rx interface message from PCRF) and if no SIP message removing the media for which resources are no longer available is received within an operator defined time after the reception of the indication, the P-CSCF shall cancel that dialog by applying the following steps:
1)	if the P-CSCF serves the calling user of the session, send out a CANCEL request to cancel the INVITE request towards the terminating UE that includes:
a)	if a cause or error code was received from the entity controlling radio/bearer resources, a Reason header field, with an appropriate protocol value in the protocol field, and the "cause" header field parameter set to the received cause or error code; and
b)	if no cause or error code was received from the entity controlling radio/bearer resources, a Reason header field containing a 503 (Service Unavailable) status code according to the procedures described in RFC 3261 [26] and RFC 3326 [34A]; and
2)	if the P-CSCF serves the called user of the session, send out a 500 (Server Internal Error) response to the received INVITE request. If a cause or error code was received from the entity controlling radio/bearer resources the P-CSCF shall include a Reason header field, with an appropriate protocol value in the protocol field, and the "cause" header field parameter set to the received cause or error code.
Upon receipt of an indication that QoS or bearer resources are no longer available for a media negotiated in a multimedia session currently being established (e.g. an Rx interface message from PCRF) and if no SIP message removing the media for which resources are no longer available is received within an operator defined time after the reception of the indication, the P-CSCF shall cancel that dialog by responding to the original INVITE request with a 500 (Server Internal Error) response, and by sending out a CANCEL request to the INVITE request towards the terminating UE that includes a Reason header field containing a 503 (Service Unavailable) status code according to the procedures described in RFC 3261 [26] and RFC 3326 [34A].

29.214
[bookmark: _Toc438115207]5.3.13	Specific-Action AVP
The Specific-Action AVP (AVP code 513) is of type Enumerated.
Within a PCRF initiated Re-Authorization Request, the Specific-Action AVP determines the type of the action.
Within an initial AA request the AF may use the Specific-Action AVP to request any specific actions from the server at the bearer events and to limit the contact to such bearer events where specific action is required. If the Specific-Action AVP is omitted within the initial AA request, no notification of any of the events defined below is requested at this time.
For one time specific actions, as identified in the value descriptions below, the AF may also provide the Specific-Action AVP with the applicable one-time-specific-action value(s) in subsequent AA-Requests. Non-one-time-specific-action value(s) may only be provided in the initial AA-Request and shall then be applicable for the entire lifetime of the Rx session.
NOTE 1:	One time specific actions are reported once the required action is fulfilled and are not reported again unless the AF sends a new request.
NOTE 2:	Unless otherwise stated in the definition of the specific action value, when the AF requests specific actions in the initial AA-Request, the PCRF reports that action whenever new related information is available during the lifetime of the Rx session.
NOTE 2a:	Whether the PCRF decides to report INDICATION_OF_RELEASE_OF_BEARER (4) or INDICATION_OF_FAILED_RESOURCES_ALLOCATION (9) upon receipt of a bearer failure from the PCEF is left to the implementation.
The following values are defined:

……
……
INDICATION_OF_FAILED_RESOURCES_ALLOCATION (9)
	Within a RAR, this value shall be used by the PCRF to indicate that the resources requested for a particular service information cannot be successfully allocated. The SDFs corresponding to the resources that could not be allocated shall be provided within the Flows AVP.
In the AAR, this value indicates that the AF requests the PCRF to provide a notification when the resources associated to the corresponding service information cannot be allocated. Applicable to functionality introduced with the Rel8 feature as described in clause 5.4.1.
NOTE 4:	This value applies to applications for which the unsuccessful resource allocation notification is required for their operation since subscription to this value impacts the resource allocation signalling overhead towards the PCEF/BBERF.


This paper proposes the option 2, because:
1) It minimizes the impacts to spec. 
2) Because there is no change to Rx. So how the P-CSCF know when to send 500 and when to send 4xx response when it receives INDICATION_OF_FAILED_RESOURCES_ALLOCATION in the session establishment phase. 


3	Proposal
As the above discussion, the following is proposed.
To 23.237
[bookmark: _Toc437684502]6.2.2.1	Termination Procedures
……
Notes: If the Authorize QoS Resources is failure, the mechanism specified in TS 24.229 [26] sub-clause 5.2.8.1.1.1 is applied.

To 23.292
[bookmark: _Toc422246970]5.3.1	SCC AS
……
According operator's policy, the SCC AS may re-try in CS domain when session establishment in the PS domain does not succeed because of failed resources allocation.
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