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1. Introduction

This contribution is a follow-up contribution to the N1-011510. It  implements PSTN/CS domain interworking enhancements presented in S2-012237 in SA2 Drafting meeting in Vancouver 8-12 October 2001.

2. Proposal

7.2.4
(PSTN-O) PSTN/CS domain origination

The MGCF in the IM subsystem is a SIP endpoint that initiates requests on behalf of the PSTN/CS Domain and Media Gateway. The subsequent nodes consider the signalling as if it came from a S-CSCF. The MGCF incorporates the network security functionality of the S-CSCF. This MGCF does not invoke Service Control, as this may be carried out in the PSTN/CS domain or at the terminating S-CSCF. This origination procedure can be used for any of the MT procedures.

Due to routing of sessions within the PSTN, this origination procedure will only occur in the home network of the destination subscriber. However, the destination subscriber may be roaming in a different operator’s network. Further, due to cases of session forwarding and electronic surveillance, the destination of the session through the IM subsystem may actually be another PSTN termination.

7.2.4.1
PSTN/CS Domain originated sessions routed towards IM CN subsystem (through MGCF) (S-S#2, MT#2 assumed)

This clause and figure 7.2.4.1-1 presents only the case of PSTN/CS Domain originated sessions routed towards the IM CN subsystem reaching first a MGCF.
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Figure 7.2.4.1-1: PSTN-O/CS domain
The PSTN/CS Origination procedure is as follows:

1.
 IAM


The PSTN establishes a bearer path to the MGW, and signals to the MGCF with a  IAM message, giving the trunk identity,  destination information and continuity indication.
2.
H.248 Interaction


The MGCF initiates a H.248 command, to seize the trunk and an IP port.

3.
INVITE (PSTN-O to S-S) – see example in Table 7.2.4.1-3


The MGCF initiates an INVITE request, containing an initial SDP, as per the proper S-CSCF to S-CSCF procedure. 

Table 7.2.4.1-3: INVITE (PSTN-O to S-S)

INVITE sip:+1-212-555-2222@home1.net;user=phone SIP/2.0

Via: SIP/2.0/UDP mgcf2.home1.net

Supported: 100rel 

Remote-Party-ID: “John Doe” <tel:+1-212-555-1111>;privacy=off;screen=yes

Anonymity: Off 

From: <sip:B36(SHA-1(+1-212-555-1111; time=36123E5B; seq=72))@localhost>;tag=171828

To: sip:B36(SHA-1(+1-212-555-2222; time=36123E5B; seq=73))@localhost 

Call-ID: B36(SHA-1(555-1111;time=36123E5B;seq=72))@localhost 

Cseq: 127 INVITE 

Contact: sip:mgcf2.home1.net

Content-Type: application/sdp 

Content-length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd 

b=AS:64

t=907165275 0

m=audio 3456 RTP/AVP 97 3 96

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

Request-URI: 
contains the keyed number from the user, as obtained from  PSTN/CS domain signalling.

Via: 
contains the IP address or FQDN of the originating MGCF.

Remote-Party-ID: contains the identity of the originator. The Display name is optional.

From:, To:, Call-ID:  follow the recommendations of draft-ietf-sip-privacy-01, even though anonymity is not being requested for this session.

Cseq: 
a random starting number.

Contact: 
is the line identification and IP address or FQDN of the originating MGCF.

SDP
The SDP contains a preconfigured set of codecs supported by the MGW.

4.
100 Trying (S-S to PSTN-O) – see example in Table 7.2.4.1-4


MGCF receives a 100 Trying provisional response, as specified by the S-CSCF to S-CSCF procedures. 

Table 7.2.4.1-4: 100 Trying (S-S to PSTN-O)

SIP/2.0 100 Trying

Via: SIP/2.0/UDP mgcf2.home1.net

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

5.
183 Session Progress (S-S to PSTN-O) – see example in Table 7.2.4.1-5


The media stream capabilities of the destination are returned along the signalling path, in a 183 Session Progress provisional response, per the S-CSCF to S-CSCF procedures.

Table 7.2.4.1-5: 183 Session Progress (S-S to PSTN-O)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP mgcf2.home1.net

Record-Route: sip:pcscf2.home1.net, sip:scscf2.home1.net

Remote-Party-ID: “John Smith” <tel:+1-212-555-2222>;privacy=off;screen=yes

Anonymity: Off

Require: 100rel

From: 

To: sip:B36(SHA-1(+1-212-555-2222; time=36123E5B; seq=73))@localhost; tag=314159

Call-ID: 

CSeq: 

Contact: sip:[5555::eee:fff:aaa:bbb]

RSeq: 9021

Content-Disposition: precondition

Content-Type: application/sdp

Content-length: (…)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd
s=-

c=IN IP6 5555::eee:fff:aaa:bbb

b=AS:64

t=907165275 0

m=audio 6544 RTP/AVP 97 3

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:mandatory sendrecv confirm
MGCF calculates the proper Route header to add to future requests, and saves that information. The saved value of the Route header is:

Route: sip:scscf2.home1.net, sip:pcscf2.home1.net, sip:[5555::eee:fff:aaa:bbb]

6. Possible bearer related negotiation takes place.  
7.  PRACK (PSTN-O to S-S) – see example in Table 7.2.4.1-7

MGCF decides the final set of media streams for this session, and includes this information in the PRACK request, send to the destination per the S-CSCF to S-CSCF procedures.

Table 7.2.4.1-7: PRACK (PSTN-O to S-S)

PRACK sip:scscf2.home1.net SIP/2.0

Via: SIP/2.0/UDP mgcf2.home1.net

Route: sippcscf2.home1.net, sip:[5555::eee:fff:aaa:bbb] 
From: <sip:B36(SHA-1(555-1111; time=36123E5B; seq=72))@localhost>;tag=171828
To: <sip:B36(SHA-1(555-2222; time=36123E5B; seq=73))@localhost>;tag=314159

Call-ID: B36(SHA-1(555-1111;time=36123E5B;seq=72))@localhost

Cseq: 128 PRACK

Rack: 9021 127 INVITE

Content-Type: application/sdp 
Content-length: (…)
v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:mandatory sendrecv

Request-URI:
takes the first component of the saved Route header.

Via: 
takes the value of either the IP address or FQDN of the originating MGCF.

Route: 
 takes the saved Route header without the first component.

From:, To:, Call-ID: copied from the 183 Session Progress response so that they include any tag parameter.

Cseq:  
takes a higher value than that in the previous request.


The final selection of the media stream from the set of those supported by the terminating endpoint, given in the received 183 Session Progress response (5), is made by the originating MGCF and included in the SDP.

8.
200 OK (S-S to PSTN-O) – see example in Table 7.2.4.1-8

The destination responds to the PRACK request (6) with a 200 OK response.

Table 7.2.4.1-8: 200OK (S-S to PSTN-O)

SIP/2.0 200 OK

Via: SIP/2.0/UDP mgcf2.home.net

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

9.
H.248 Interaction


MGCF initiates a H.248 command to modify the connection parameters and instruct the MGW to reserve the resources needed for the session.

10.
Reserve Resources


MGW reserves the resources needed for the session

11.
In case the IAM had contained a continuity indication, the COT message arrives to the MGCF.

12.

COMET (PSTN-O to S-S) – see example in Table 7.2.4.1-12

When the resource reservation is completed and the possible COT message is received, MGCF sends the COMET request to the terminating endpoint, per the S-S procedures.

Table 7.2.4.1-12: COMET (PSTN-O to S-S)

COMET sip:scscf2.home1.net SIP/2.0

Via: SIP/2.0/UDP mgcf21.home.net
Route: sippcscf2.home1.net, sip:[5555::eee:fff:aaa:bbb]
From: “Alien Blaster” <sip:B36(SHA-1(555-1111; time=36123E5B; seq=72))@localhost>;tag=171828

To: <sip:B36(SHA-1(555-2222; time=36123E5B; seq=73))@localhost>;tag=314159

Call-ID: B36(SHA-1(555-1111;time=36123E5B;seq=72))@localhost

Cseq: 129 COMET

Content-Type: application/sdp 
Content-length: (…)
v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:success sendonly

Request-URI: 
the first component of saved the Route header.

Via: 
contains the IP address or FQDN of the originating MGCF.

Route: 
 takes the saved Route header without the first component.

From:, To:, Call-ID: copied from the 183 Session Progress response so that they include any tag parameters.

Cseq: 
takes a higher value than that in the previous request.

The SDP indicates that the resource reservation was successful.

13.
200 OK (S-S to PSTN-O) – see example in Table 7.2.4.1-13

The destination endpoint responds to the COMET request  (10) with a 200 OK response.

Table 7.2.4.1-13: 200 OK (S-S to PSTN-O)

SIP/2.0 200 OK

Via: SIP/2.0/UDP mgcf2.home1.net

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

14.
180 Ringing (S-S to PSTN-O) – see example in Table 7.2.4.1-14

The destination endpoint may optionally perform alerting. If so, it signals this to the calling party by a 180 Ringing provisional response. This response is sent to MGCF per the S-CSCF to S-CSCF procedure.

Table 7.2.4.1-14: 180 Ringing (S-S to PSTN-O)

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP mgcf2.home1.net

Record-Route: sip:pcscf2.home1.net, sip:scscf2.home1.net

Require: 100rel

From: 

To: 

Call-ID: 

CSeq: 127 INVITE

Contact: sip:[5555::eee:fff:aaa:bbb]

RSeq: 9022

Content-Length: 0

15.
PRACK (PSTN-O to S-S) – see example in Table 7.2.4.1-15

MGCF acknowledges the 180 Ringing provisional response (12) with a PRACK request. MGCF adds the Route header corresponding to the session.

Table 7.2.4.1-15: PRACK (PSTN-O to S-S)

PRACK sip:scscf2.home1.net SIP/2.0

Via: SIP/2.0/UDP mgcf21.home.net
Route: sippcscf2.home1.net, sip:[5555::eee:fff:aaa:bbb]
From: <sip:B36(SHA-1(555-1111; time=36123E5B; seq=72))@localhost>;tag=171828
To: <sip:B36(SHA-1(555-2222; time=36123E5B; seq=73))@localhost>;tag=314159

Call-ID: 

Cseq: 130 PRACK

Rack: 9022 127 INVITE

Content-length: 0
16.
200 OK (S-S to PSTN-O) – see example in Table 7.2.4.1-16

The destination endpoint responds to the PRACK request (13) with a 200 OK response.

Table 7.2.4.1-16: 200 OK (S-S to PSTN-O)

SIP/2.0 200 OK

Via: SIP/2.0/UDP mgcf2.home1.net

From: 

To: 

Call-ID: 

CSeq: 

Content-Length: 0

17.
 ACM


If alerting is being performed, the MGCF forwards an  ACM message

18.
200 OK (S-S to PSTN-O) – see example in Table 7.2.4.1-18

When the called party answers, the terminating and S-S procedures result in a 200 OK final response being sent to MGCF.

Table 7.2.4.1-18: 200 OK (S-S to PSTN-O)

SIP/2.0 200 OK

Via: SIP/2.0/UDP mgcf2.home1.net

Record-Route: sip:pcscf2.home1.net, sip:scscf2.home1.net

From: 

To: 

Call-ID: 

CSeq: 127 INVITE

Contact: sip:[5555::eee:fff:aaa:bbb]

Content-Length: 0

19.
 ANM


MGCF forwards an ANM message to the PSTN/CS domain.
20.
H.248: Interaction


MGCF initiates a H.248 command to alter the connection at MGW to make it bidirectional

21.
ACK (PSTN-O to S-S) – see example in Table 7.2.4.1-21

MGCF acknowledges the 200 OK final response (16) with an ACK request.

Table 7.2.4.1-21: ACK (PSTN-O to S-S)

ACK sip:scscf2.home1.net SIP/2.0

Via: SIP/2.0/UDP mgcf2.home1.net
Route: sippcscf2.home1.net, sip:[5555::eee:fff:aaa:bbb]
From: 

To: 

Call-ID: 

Cseq: 127 ACK

Content-length: 0
Request-URI: 
the first component of the saved Route header.

Route: 
takes the saved Route header without the first component.
Cseq: 
is required to be the same value as Cseq is original INVITE request [3]

� EMBED Visio.Drawing.5  ���














[image: image2.wmf]MGW

MGCF

Home Network

2. H.248 interaction

to create connection

4. 100 Trying

5. 183 Session Progress

6. Bearer related negotiation(if any)

8. 200 OK

9. H.248 interaction

to modify connection

to reserve resources

10. Resource

Reservation

12. COMET

13. 200 OK

14. 180 Ringing

15. PRACK

16. 200 OK

17. ACM

1. IAM

3. INVITE

7. PRACK

11. COT

18. 200 OK

19. ANM

20. H.248 interaction to

modify connection to

start media flow

21. ACK

PSTN/

CS domain

_1057998449.vsd

_1066714061.vsd
Home Network�

1. IAM�

2. H.248 interaction to create connection�

3. INVITE�

4. 100 Trying�

5. 183 Session Progress�

6. Bearer related negotiation(if any)�

7. PRACK�

8. 200 OK�

9. H.248 interaction to modify connection to reserve resources�

10. Resource Reservation
�

12. COMET�

13. 200 OK�

11. COT�

14. 180 Ringing�

15. PRACK�

16. 200 OK�

17. ACM�

18. 200 OK�

19. ANM�

20. H.248 interaction to modify connection to start media flow�

21. ACK�

PSTN/
CS domain�


