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	Reason for change:
(

	Fixed Operator networks are using overlap dialing to minimise the delay of connecting users in a open numbering schema. If complex numbering schemes are used within the IMS, e.g. for TISPAN IMS networks, the MGCF may not be able to determine the end of address signalling with internal logic. In this case, the current procedures use Ti/w1 to wait for potential additional overlap signalling. Thus, the normal call set-up will be delayed for 4 to 6 seconds.

	
	

	Summary of change:
(

	Add optional procedure:

INVITE requests are attempted without determining the end of address signalling. According to existing IMS procedures, the I-CSCF will reject INVITE requests with incomplete number with a 404 error reponse.  This error response is only interworked after expiry of a new timer. If additional SAM messages are received at the ISUP side, the O-MGCF sends new INVITE request.
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(

not approved:
	 Additional delay of PSTN(ISDN) – IMS connections setup if overlap dialling is uased within the PSTN and the MGCF is not able to determine the end of address signalling with internal logic..
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	New Clauses 7.3.2.3.1a, 7.2.3.2.12.1, 7.3.3.2.1a, and modified Clause 7.2.3.3.
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	Other comments:
(

	Compared to contribution 543 presented at CT3#37, the following ammedmends have been included:

· 484 Responses are treated in the same manner as 404 responses

· Handling of timer Ti/w3 is corrected to allign with Q.1912.5


1. modified Clause

7.2.3.2
Outgoing Call Interworking from ISUP to SIP at O-MGCF

7.2.3.2.1
Sending of INVITE
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Figure 12: Receipt of an IAM (En bloc signalling in CS network)
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Figure 13: Receipt of an IAM (Overlap signalling in CS network)

After initiating the normal incoming BICC/ISUP call establishment procedures, determining the end of address signalling and selecting to route the call to the IMS domain, the O‑MGCF shall send the initial INVITE with pre-conditions. Only calls with Transmission Requirements of speech or 3.1 kHz audio will be routed to the IMS domain, all other types of call attempts will be rejected.

The end of address signalling shall be determined by the earlier of the following criteria:

a) by receipt of an end-of-pulsing (ST) signal; or 

b) by receipt of the maximum number of digits used in the national numbering plan; or 

c) by analysis of the called party number to indicate that a sufficient number of digits has been received to route the call to the called party; or 

d) by observing that timer Ti/w1 has expired after the receipt of the latest address message and the minimum number of digits required for routing the call have been received.

If the end of the address signalling is determined in accordance with criteria a) b) or c), the timer Ti/w2 is started when INVITE is sent.
7.2.3.2.1a
Sending of INVITE without determining the end of address signalling 
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Figure 14: Receipt of an IAM (Overlap signalling in CS an IMS network)

As a network option, the O-MGCF may send INVITE requests without determining the end of address signalling. If the O-MGCF sends an INVITE request before the end of address signalling is determined, the O-MGCFshall:

-
use the SIP precondition extension within the INVITE request; 

-
start timer Ti/w2; and

-
be prepared to process SAM as described below
-
be prepared to handle incoming SIP 404 or 484 error reponses as detailed in Clause 7.2.3.2.12.1.
NOTE:
An INVITE with incomplete address information will be rejected with a SIP 404 or 484 error response.
On receipt of a SAM from the BICC/ISUP side, the O‑MGCF shall:

· stop timer Ti/w3 (if it is running);

· send an INVITE request complying to the following:

-
The INVITE request shall use the SIP preconditions extension. 
-
The INVITE request shall include all digits received so far for this call in the Request‑URI.
· restart Ti/w2;

If timer Ti/w2 has expired, the O‑MGCF shall ignore subsequent SAMs received.

2. modified Clause

7.2.3.2.12
Receipt of Status Codes 4xx, 5xx or 6xx 
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Figure 21: Receipt of Status codes 4xx, 5xx or 6xx

When receiving SIP response with status codes 4xx, 5xx or 6xx, the O-MGCF shall send a REL message. The coding of the Cause parameter value in the REL message is derived from the SIP Status code received according to table 18. The Cause Parameter Values are defined in ITU-T Recommendation Q.850 [38].

In all cases where SIP itself specify additional SIP side behaviour related to the receipt of a particular INVITE response these procedures should be followed in preference to the immediate sending of a REL message to BICC/ISUP. 

If there are no SIP side procedures associated with this response, the REL shall be sent immediately.

NOTE:
 If an optional Reason header is included in a 4XX, 5XX, 6XX, then the Cause Value of the Reason header can be mapped to the ISUP Cause Value field in the ISUP REL message. The mapping of the optional Reason header to the Cause Indicators parameter is out of the scope of the present specification.
NOTE
Depending upon the SIP side procedures applied at the O-MGCF it is possible that receipt of certain 4xx/5xx/6xx responses to an INVITE may in some cases not result in any REL message being sent to the BICC/ISUP network. For example, if a 401 Unauthorized response is received and the O-MGCF successfully initiates a new INVITE containing the correct credentials, the call will proceed.
Table 18: 4xx/5xx/6xx Received on SIP side of O-MGCF

	(REL (cause code)
	(4xx/5xx/6xx SIP Message

	127 (interworking unspecified)
	400 Bad Request

	127 (interworking unspecified)
	401 Unauthorized

	127 (interworking unspecified)
	402 Payment Required

	127 (interworking unspecified)
	403 Forbidden

	1 (Unallocated number)
	404 Not Found

	127 (interworking unspecified)
	405 Method Not Allowed

	127 (interworking unspecified)
	406 Not Acceptable

	127 (interworking unspecified)
	407 Proxy authentication required

	127 (interworking unspecified)
	408 Request Timeout

	22 (Number changed)
	410 Gone

	127 (interworking unspecified)
	413 Request Entity too long

	127 (interworking unspecified)
	414 Request-URI too long

	127 (interworking unspecified)
	415 Unsupported Media type

	127 (interworking unspecified)
	416 Unsupported URI scheme

	127 (interworking unspecified)
	420 Bad Extension

	127 (interworking unspecified)
	421 Extension required

	127 (interworking unspecified)
	423 Interval Too Brief

	20 Subscriber absent
	480 Temporarily Unavailable

	127 (interworking unspecified)
	481 Call/Transaction does not exist

	127 (interworking unspecified)
	482 Loop detected

	127 (interworking unspecified)
	483 Too many hops

	28 (Invalid Number format)
	484 Address Incomplete

	127 (interworking unspecified)
	485 Ambiguous

	17 (User busy)
	486 Busy Here

	127 (Interworking unspecified) or not interworked. (Note 1)
	487 Request terminated

	127 (interworking unspecified)
	488 Not acceptable here

	127 (interworking unspecified)
	493 Undecipherable

	127 (interworking unspecified)
	500 Server Internal error

	127 (interworking unspecified)
	501 Not implemented

	127 (interworking unspecified)
	502 Bad Gateway

	127 (interworking unspecified)
	503 Service Unavailable

	127 (interworking unspecified)
	504 Server timeout

	127 (interworking unspecified)
	505 Version not supported

	127 (interworking unspecified)
	513 Message too large

	127 (interworking unspecified)
	580 Precondition failure

	17 (User busy)
	600 Busy Everywhere

	21 (Call rejected)
	603 Decline

	1 (unallocated number)
	604 Does not exist anywhere

	127 (interworking unspecified)
	606 Not acceptable

	Note 1:
 No interworking if the O-MGCF previously issued a CANCEL request for the INVITE.

Note 2: 
The 4xx/5xx/6xx SIP Messages that are not covered in this table are not interworked.


7.2.3.2.12.1
Special handling of 404 Not Found and 484 Adderess Incomplete responses after sending of INVITE without determining the end of address signalling
This Clause is only applicaple when the network option of Sending of INVITE without determining the end of address signalling is being used (see Clause 7.2.3.2.1.a). 
On receipt of a 404 Not Found or 484 Address Incomplete response while Ti/w2 is running, the O-MGCF shall start timer Ti/w3, if there are no other pending INVITE transactions for the corresponding call.
At the receipt of a SAM, or a SIP 2xx provisional responses, or a SIP 200 OK (INVITE), the O-MGCT shall stop Ti/w2 and Ti/w3.
The O-MGCF shall send a REL message with Cause Value 28 towards the BICC/ISUP network if Ti/w3 expires.
3. modified Clause

7.2.3.3
Timers

Table 19: Timers for interworking

	Symbol
	Time-out value
	Cause for initiation
	Normal termination
	At expiry
	Reference

	Ti/w1
	4 s to 6 s (default of 4 s)
	When last address message is received and the minimum number of digits required for routing the call have been received.
	At the receipt of fresh address information.
	Send INVITE, send the address complete message and insert ring tone
	7.2.3.2.1
7.2.3.2.4
(Note 1)

	Ti/w2
	4 s to 14 s (default of 4 s)
	When INVITE is sent unless the ACM has already been sent..
	On reception of 180 Ringing , or 404 Not Found or 484 Address Incomplete for an INVITE transaction for which Ti/w3 is running, or 200 OK (INVITE).
	Send ACM (no indication) and send the awaiting answer indication (e.g. ring tone) or appropriate progress announcement to the calling party.
	7.2.3.2.4
7.2.3.2.1
(Note 2)

	Ti/w3
	4‑6 seconds (default of 4 seconds)


	On receipt of 404 Not Found or 484 Address Incomplete if there are no other pending INVITE transactions for the corresponding call.
	At the receipt of SAM
	Send REL with Cause Value 28 to the BICC/ISUP side.
	7.2.3.2.1A, 7.2.3.2.12.1

(Note 3)

	Note 1: 
This timer is used when overlap signalling is received from BICC/ISUP network and converted to en-block signalling at the MGCF.
Note 2: 
This timer is used to send an early ACM if a delay is encountered in receiving a response from the subsequent SIP network.

Note 3:
This timer is known as the "SIP dialog protection timer". This timer is only used where the O‑MGCF is configured to send INVITE before end of address signalling is determined.


4. modified Clause

7.3.3.2
Outgoing Call Interworking from BICC to SIP at O-MGCF

7.3.3.2.1
Sending of INVITE 

The following particularities applies for a BICC IAM received case, with regard to the already specified in clause 7.2.3.2.1.

An INVITE with precondition not yet satisfied on receipt of BICC IAM is sent.

7.3.3.2.1a
Sending of INVITE without determining the end of address signalling
See Clause 7.2.3.2.1a.
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