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1. Introduction
TS 29.163 specifies the mapping of the cause code values, as defined in ITU-T Recommendation Q.850, to SIP response status codes (refer to subclause 7.2.3.1.8 / table 9), and vice versa (refer to subclause 7.2.3.2.12 / table 18). 

In table 18 the SIP 603 Decline is mapped to ISUP cause code #21 Call rejected, whereas the SIP 480 Temporarily unavailable is used for the ISUP cause code #20 Subscriber absent.
In table 9 the ISUP cause code #21 Call rejected is mapped to SIP 480 Temporarily unavailable, whereas SIP 603 Decline is not used at all. 
The SIP 480 Temporarily unavailable seems to mean e.g. that the user could be available elsewhere. 

The SIP 603 Decline seems to mean that the subscriber actively turns down / rejects the incoming call setup / session invitation without wanting to be available at all at the moment. 
Excerpts from the IETF RFC 3261 (SIP: Session Initiation Protocol):

21.4.18 480 Temporarily Unavailable

   The callee's end system was contacted successfully but the callee is

   currently unavailable (for example, is not logged in, logged in but

   in a state that precludes communication with the callee, or has

   activated the "do not disturb" feature).  The response MAY indicate a

   better time to call in the Retry-After header field.  The user could

   also be available elsewhere (unbeknownst to this server).  The reason

   phrase SHOULD indicate a more precise cause as to why the callee is

   unavailable.  This value SHOULD be settable by the UA.  Status 486

   (Busy Here) MAY be used to more precisely indicate a particular

   reason for the call failure.

21.6.2 603 Decline

   The callee's machine was successfully contacted but the user

   explicitly does not wish to or cannot participate.  The response MAY

   indicate a better time to call in the Retry-After header field.  This

   status response is returned only if the client knows that no other

   end point will answer the request.
A further excerpt from the IETF RFC 3261: 

16.7 Response Processing

          ….

         If a 6xx response is received, it is not immediately forwarded,

         but the stateful proxy SHOULD cancel all client pending

         transactions as described in Section 10, and it MUST NOT create

         any new branches in this context.

         This is a change from RFC 2543, which mandated that the proxy

         was to forward the 6xx response immediately.  For an INVITE

         transaction, this approach had the problem that a 2xx response

         could arrive on another branch, in which case the proxy would

         have to forward the 2xx.  The result was that the UAC could

         receive a 6xx response followed by a 2xx response, which should

         never be allowed to happen.  Under the new rules, upon

         receiving a 6xx, a proxy will issue a CANCEL request, which

         will generally result in 487 responses from all outstanding

         client transactions, and then at that point the 6xx is

         forwarded upstream.

The ISUP cause code #21 Call rejected seems to mean that the subscriber actively turns down / rejects the incoming call setup / session invitation without wanting to be available at all at the moment. 

Excerpts from the ITU-T Q.850:
2.2.7.1.15
Cause No. 21 – Call rejected 

This cause indicates that the equipment sending this cause does not wish to accept this call, although it could have accepted the call because the equipment sending this cause is neither busy nor incompatible.

This cause may also be generated by the network, indicating that the call was cleared due to a supplementary service constraint. The diagnostic field may contain additional information about the supplementary service and reason for rejection.

2.2.7.1.14
Cause No. 20 – Subscriber absent

This cause value is used when a mobile station has logged off, radio contact is not obtained with a mobile station or if a personal telecommunication user is temporarily not addressable at any user-network interface.

2. Problems
The SIP 603 Decline indicates that the client knows that no other end point will answer the request, and consequently, possible forking activities in the IMS network are useless and shall actually be cancelled as per subclause 16.7 of RFC 3261. On the other hand, the SIP 480 Temporarily unavailable indicates that the user could also be available elsewhere, and consequently, possible forking activities in the IMS network may result in the user accepting the session invitation by another end point. 
Consequently, if/when the ISUP cause code #21 Call rejected is mapped to SIP 480 Temporarily unavailable, possible forking activities in the IMS are not stopped even though the user explicitly rejects the incoming call setup / session invitation without wanting to be available at all at the moment. As a consequence, the session setup goes on towards possible other end points / terminals of the user, and the user shall reject / decline the invitations separately from each terminal. 
The unwanted forking action can be prevented, if the mapping of the ISUP cause code #21 Call rejected is corrected to SIP 603 Decline (instead of the current SIP 480 Temporarily unavailable) in the relevant tables of TS 29.163. However, because the Cause Code #21 may be generated also by the network (refer to ITU-T Q.850 / 2.2.7.1.15), this solution would incur a further problem: A CS network originated cause code would prevent session establishment within IMS by stopping forking actions. 
3. Possible solution

The cause code format in Q.850 contains also a location field. An excerpt from Q.850:
	
	
	
	
	
	
	
	
	Octet

	8
	7
	6
	5
	4
	3
	2
	1
	(Note 3)
Q.931
Q.763

	ext.
0/1
	Coding standard
	Spare
0
	Location
	3
1

	ext.
1
	Recommendation (Notes 1 and 2)
	
3a*

	ext.
1
	Cause value
	4
2

	Diagnostic(s) (if any)
	5*
3*

	NOTE 1 – If the default applies for the Recommendation field, octet including this field shall be omitted.
NOTE 2 – The Recommendation field is not supported by the ISUP. The default interpre​tation for ISUP is Q.763.
NOTE 3 – Optional octets are marked with asterisks (*).


 
The Location field indicates whether the cause code originates from the user or from a network source. An excerpt from Q.850:
2.2.3
Location
Bits
4 3 2 1
0 0 0 0

user (U)
0 0 0 1

private network serving the local user (LPN)
0 0 1 0

public network serving the local user (LN)
0 0 1 1

transit network (TN)
0 1 0 0

public network serving the remote user (RLN)
0 1 0 1

private network serving the remote user (RPN)
0 1 1 1

international network (INTL)
1 0 1 0

network beyond interworking point (BI)
1 1 0 0

reserved for national use
1 1 0 1

reserved for national use
1 1 1 0

reserved for national use
1 1 1 1

reserved for national use

All other values are spare.
 
Consequently, the Location field of the Cause Code #21 can separate a user originated Call Rejected / #21 from network originated cases, i.e the mapping of the Cause Code #21 could be made unambiguously to SIP 603 Decline only when the Cause Code #21 originates from the user. 
 
4. Conclusions

Assuming that there are no specific reasons to always map the ISUP cause code #21 Call rejected to the SIP 480 Temporarily unavailable, it is suggested that the mapping of the ISUP cause code #21 Call rejected is corrected to SIP 603 Decline in the relevant tables of TS 29.163 in the case the Cause Code #21 originates from the user (and the mapping is left as it is for the other cases). 

A related Rel-8 CR is in document C3-080635.  
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