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1st Change

7.3.1
General

If not otherwise stated within this Clause the MGCF shall follow the below listed procedures for interworking outgoing SIP calls:

Sending SIP messages to the succeeding IMS node:

· When the MGCF receives a SIP-I message from the preceding SIP-I based circuit-switched core network then the MGCF shall send this message to the succeeding IMS network unless otherwise specified in the clauses below. 

· The MGCF shall only send SIP methods, SIP headers, SDP body contents and other bodies which are permitted by the IMS profile as defined in 3GPP TS 24.229 [12]. 

· The MGCF shall construct IMS specific headers and bodies according to the procedures defined in 3GPP TS 29.163 [13]. 

NOTE:
This implies that if the incoming SIP-I message contained an encapsulated ISUP message then the ISUP message is removed from the forwarded SIP message. But the ISUP information may be mapped into a PSTN XML body, if supported as a network option.

· Within IMS the initial INVITE request may be routed to a forking proxy. The MGCF shall be ready to receive responses generated due to a forked request and behave according to the procedures specified in IETF RFC 3261 [20] and clause 7.3.9 of the present specification.

NOTE:
The multiple early dialogues are not propagated to the preceding SIP-I based circuit-switched core network.
NOTE:
The MGCF does not, itself, perform forking.
Sending SIP messages to the preceding SIP-I based circuit switched core network:

-
When the MGCF receives a SIP message from the succeeding IMS node then the MGCF shall send this SIP message to the preceding SIP-I based circuit-switched core network unless otherwise specified in the clauses below.

-
The MGCF shall only send SIP methods, SIP headers, SDP body contents and other bodies as permitted by the profile for SIP-I on Nc as defined in 3GPP TS 29.231 [4]. 

-
The MGCF shall, if defined by 3GPP TS 29.163 [13], construct an ISUP message following 3GPP TS 29.163 [13] and include this ISUP message into the SIP message in a MIME body according to IETF RFC 3204 [19]. The Content‑Type header field and the Content‑Disposition header field shall be set as specified in Clause 5.4.1.2 of ITU-T Q.19.12.5 [6]. 

-
When sending an encapsulated ISUP ACM message or ISUP CPG message the MGCF shall follow the procedures defined within 3GPP TS 29.163 [13] for the handling of the ring tone and therefore may request the IM-MGW to send ring tone in the backwards direction.

2nd Change

7.3.2
Exceptions from forwarding received SIP messages

If call clearing is initiated either from the succeeding IMS node or from the preceding SIP-I based circuit switched core network then the MGCF shall apply the call clearing procedures as defined within 3GPP TS 23.231[3] Clause 7.3.1.

When a BYE request is sent to the succeeding IMS node and if a Reason Header field was not received, then the received ISUP Cause value being received in the encapsulated ISUP REL message shall be mapped into SIP Reason header fields as defined by 3GPP TS 29.163 [13].

When a BYE request, 4xx, 5xx or 6xx final response to an initial INVITE request is received from the succeeding IMS Node and the SIP message did not contain a Reason header, then a 4xx, 5xx, or 6xx final response shall be mapped to an ISUP cause value as specified in 3GPP TS 29.163 [13] Table 18 or BYE shall be mapped to cause value 16; this cause value shall be included in the encapsulated ISUP REL messages as specified in 3GPP TS 29.163[13].

When a SIP failure response to an initial INVITE request is to be sent to the preceding SIP-I node, the cause value contained in the encapsulated ISUP REL message to be sent shall be used to determine the SIP failure response code as specified in 3GPP TS 29.163 [13] Table 9.

If different SIP methods are used within the SIP-I based circuit switched core network and within the IMS network for basic call signalling or supplementary service signalling, then the MGCF shall map the received SIP message into the appropriate SIP message of the network the message is sent to.
The MGCF shall modify the SDP it forwards to include local address information from the IM-MGW and to adjust the codec information if the IM-MGW is configured to transcode.
The MGCF shall not forward  received 100 trying provisional SIP responses, and shall generate 100 trying provisiuonal SIP responses to acknpowledge the receipt of INVITE requests.

If the MGCF defers sending an INVITE request until preconditions are met (see Clause 7.6.3.1), the MGCF shall reply to the INVITE request from the SIP-I based CS CN with a 183 session progress provisional reponse and not forward the subsequent PRACK and UPDATE requests from the SIP-I based CS CN, but reply with 200 OK responses. When the MGCF then reveives from the preceding SIP-I based circuit-switched core network an SDP indication that preconditions are met and local preconditions are met, the MGCF shall forward to the succeeding IMS node the previously received INVITE request with appropriate SDP lines indicating that local preconditions are met. If MGCF then reveives a 183 session progress provisional response, it shall either not forward this provisional response and acknowledge the receipt with a PRACK request toward the IMS or remove the SDP answer from the 183 provisional response and forward it. 
3rd Change

7.3.4
Updating Precondition Information

If the MGCF previously indicated to the succeeding IMS node that preconditions were not met and a provisional response from the succeeding node indicated support for preconditions, then the MGCF shall send to the succeeding IMS node appropriate SDP lines indicating that local preconditions are met

-
when the MGCF receives from the preceding SIP-I based circuit-switched core network an SDP indication that preconditions are met and local preconditions are met,

-
or when remote preconditions at the preceding SIP-I based circuit-switched core network were already met and local precondition status of the MGCF changes to be met.

For each early SIP dialogue for which a provisional response has been received from the succeeding node indicating support for preconditions the MGCF, using an UPDATE or a PRACK request, shall send a confirmation that all the required preconditions have been met. This applies regardless of whether the early SIP dialogue existed prior to the preconditions being met or is subsequently created. The MGCF shall not interwork more than one 200 OK response to an UPDATE request send in multiple early dialogues, and should select the 200 OK response for the early dialogue for which the resources at the IM-MGW are configured (see subclause 7.3.9.2) for interworking.
A 580 Precondition failure response might be received from the succeeding IMS node as a response either to the INVITE request, to the UPDATE request or to the PRACK request. All early dialogues are considered terminated upon reception of the 580 Precondition failure response to the INVITE request. The MGCF shall release the call in accordance with 3GPP TS 29.163 [13], which also defines the coding of the REL message with Cause Code '127 Interworking' to be sent to the SIP-I based circuit-switched core network. The MGCF shall encapsulate the REL message into the 480 Temporarily unavailable response and send it to the SIP-I based circuit-switched 3GPP core network.
Upon reception of the 580 Precondition failure response to the UPDATE or to the PRACK request within early dialogue MGCF shall immediately send a BYE request to terminate this early dialogue. Only if there is no more early dialogues, the MGCF shall encapsulate the REL message with Cause Code '127 Interworking' into the 480 Temporarily unavailable response and send it to the SIP-I based circuit-switched 3GPP core network.
4th Change

7.3.6
 SDP Codec Negotiation
When sending an SDP offer/answer to negotiate codecs with the succeeding IMS network the MGCF shall send codec information in accordance with 3GPP TS 24.229 [12]. 

When sending an SDP offer/answer to negotiate codecs with the preceding SIP-I based circuit-switched core network the MGCF shall follow the procedures defined for a 3GPP Intermediate Node in Clause 9 of 3GPP TS 23.153 [5].

NOTE 1:
Which codecs are negotiable with the IMS network may depend on operator choices and preferences (local policy).
If the MGCF received an SDP answer without the OoBTC Indicator and multiple codecs from the IMS, and initiates a second offer toward the IMS in accordance with the procedures for a 3GPP Intermediate Node in Clause 9 of 3GPP TS 23.153 [5], the MGCF shall:
-
if it added the SDP offer to a SIP message reveived from the SIP-I based CS CN (e.g. a PRACK), remove the SDP answer from the corresponding response before sending it to the SIP-I based CS CN; and 
-
if it created a new SIP message (e.g. UPDATE or re-INVITE) to send the SDP offer to the IMS, not forward the the SIP message with the SDP answer (e.g. a 200 OK) to the SIP-I based CS CN.
If the MGCF receives from the IMS due to forking for one SDP offer multiple SDP answers in provisional SIP reponses of different early dialogues, the MGCF shall only interwork the first SDP answer and the MGCF shall not include any SDP answers in subsequent SIP early responses it forwards.
If the MGCF sends  an SDP offer within multiple UPDATE requests for different early dialogues towards the IMS side, it will receive an SDP answer in the response to each UPDATE request and the MGCF shall not interwork more than one 200 OK response to an UPDATE request send in multiple early dialogues, and should select the 200 OK response for the early dialogue for which the resources at the IM-MGW are configured (see subclause 7.3.9.2) for interworking.
5th Change

7.3.9.2
Reception of non-100 provisional Responses to initial INVITE

Since the MGCF does not know that forking has occurred until a second non-100 provisional response creating a new early dialogue arrives the MGCF shall request the bearer resources as required by the first received SDP answer. 

For each subsequent non-100 provisional response within a new early dialogues that is received, the MGCF shall apply the following procedures:
-
Depending on the requirements in the SDP answer and the presence of P-Early-Media header the MGCF may either refrain from reconfiguring the IM-MGW, or it may use the Configure IMS Resources procedure. 
-
The MGCF shall construct an ISUP message in accordance to 3GPP TS 29.163 [13], and send it within the SIP message to the SIP-I based circuit-switched 3GPP core network. The MGCF shall use only one SIP dialogue within the SIP-I based circuit-switched 3GPP core network, and the MGCF shall thus supply the same 'To' header field in all SIP reponses relating to a call it sends towards the SIP-I based circuit-switched 3GPP core network.
-
However, the MGCF may refrain from sending additional subsequent non-100 provisional response to the SIP-I based CS CN if they do not contain any new information compared to the last previous non-100 provisional response it sent towards the SIP-I based CS CN.

-
If the MGCF already received an SDP answer in a previous non-100 provisional response within another early dialogue (and thus forwarded the SDP answer), the MGCF shall not include the SDP answers in a subsequent non-100 provisional response it sends towards the SIP-I based CS CN.
-
The MGCF shall send a PRACK request to the IMS to acknowledge the receipt of the  subsequent non-100 provisional response. The MGCF will receive a response to the PRACK and shall not forward this response to the SIP-I based CS CN.
-
If multiple codecs were contained in the provisional response, the MGCF shall include an SDP offer with the codec configured at the MGW within the PRACK request.
6th Change

7.3.9.3
Reception of final Responses to initial INVITE
Upon reception of a non-2xx final response to initial INVITE all early dialogues are considered terminated. The MGCF shall acknowledge it with an ACK request. In addition the MGCF shall create an encapsulated REL message as described in 3GPP TS 29.163 [13] and shall send it within a non-2xx final response (initial INVITE) to the SIP-I based circuit-switched 3GPP core network.
When a first 2xx final response is received for one of the early dialogues, the MGCF shall acknowledge it with the ACK request. If the remote IMS resources configured at the IM-MGW do not match the remote resources selected for the confirmed dialogue MGCF shall require updating the allocated resources. In addition the MGCF shall create an encapsulated ANM or CON message as described in 3GPP TS 29.163 [13] and shall send it within a final 200 OK response to the initial INVITE to the SIP-I based circuit-switched 3GPP core network. If the previously negotiated codecs in the SIP-I based CS CN differ from the remote resources selected for the confirmed dialogue, to avoid transcoding the MGCF should construct a new SDP offer based upon those remote resources and send it to the SIP-I based CS CN within an UPDATE or re-INVITE request.
Upon the reception of a subsequent final 2xx response for any further dialogue for an INVITE request due to forking, the MGCF shall:

1)
acknowledge the response with the ACK request; and

2)
send a BYE request to this dialogue in order to terminate it.

The INVITE transaction is completed 64*T1 seconds after the reception of the first 2xx response.  At this point the MGCF shall terminate all early dialogs that have not been already transitioned to confirmed or terminated state.
7th Change

7.6.3.3
Interworking with forked SIP INVITE Requests

In this example, the SIP INVITE request is routed within the IMS to a forking proxy. Therefore the MGCF has to interwork with multiple early dialogues. This is shown in figures 7.6.3.3.1 and 7.6.3.3.2, where only those message contents are shown that are needed for the understanding of this call flow.

When receiving the first 183 Progress within dialogue A, the handling is done as in the previous call flow example (figure 7.6.3.2.1). Afterwards the MGCF receives another 183 Progress but within a second dialogue B. In this example, the received codec list includes the codec which is already selected for dialogue A. Therefore the MGCF can directly send the selected codec to the succeeding IMS node within the second dialogue B.

When the SIP UPDATE request is received, which indicates that preconditions are met, the MGCF sends two SIP UPDATE requests to the succeeding IMS node to signal within both dialogues that preconditions are met.
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Figure 7.6.3.3.1: Outgoing Call, multiple early dialogues

Figure 7.6.3.3.2 shows that only the first 180 Ringing received from the IMS node is interworked with the SIP-I based circuit-switched core network. 

Finally, the SIP INVITE request is answered with a 200 OK within dialogue A.

NOTE: A subsequent final response within dialogue B would be acknowledged (with an ACK request) and immediately rejected by sending back a SIP BYE request.
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Figure 7.6.3.3.2: Outgoing Call, multiple early dialogues (continuation of figure 7.6.3.3.1)
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local preconditions met


PRACK


200 OK (PRACK) 


preconditions 
are not met


INVITE [SDP, IAM]
100rel, UPDATE, precondition tag
3gOoBTC, supported codec list, preconditions not met


TRYING


INVITE [SDP, IAM] 100rel, UPDATE, preconditon tag 
3gOoBTC, supported codec list (updated)
preconditions not met


183 Progress [SDP]
IETF codec list



Seize outgoing side RTP bearer terminations


183 Progress [SDP] 100rel, UPDATE, precondition tag
3gOoBTC, selected codec, available codecs local preconditions met


PRACK


200 OK (PRACK)


O-IWU selects  codec 


180 Ringing [ACM]



