Page 1



3GPP TSG-CN WG1 Meeting #28 
Tdoc (
N1-030221

Dublin, Ireland, 10th – 14th February 2003

	CR-Form-v7

	CHANGE REQUEST

	

	(

	24.228
	CR
	097
	(

rev
	1
	(

Current version:
	5.3.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	Correction of the Registration state event

	
	

	Source:
(

	Siemens AG

	
	

	Work item code:
(

	IMS-CCR
	
	Date: (

	20/01/03

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-5

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	Alignment of the registration state event package with draft-sipping-reg-event-00

	
	

	Summary of change:
(

	Accept and Content-Type header were changed to value "application/reginfo+xml". 

The message body of the NOTIFY messages are changed according to draft-sipping-reg-event-00.

	
	

	Consequences if 
(

not approved:
	Misalignment with IETF draft-sipping-reg-event.

	
	

	Clauses affected:
(

	6.5; 6.6; 6.7; 6.7.2; 6.7.3; 6.8; 16.5; 16.6; 16.8;  

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	3GPP TS 24.229

	affected:
	
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

6.5
UE subscription for the registration state event package

This subclause describes the subscription procedure for the registration state event , whereby the UE requests to be notified by the S-CSCF when the event has occurred. This is done using the information structure as indicated in 3GPP TS 24.229 [16].

It is assumed that the user has registered prior to initiating subscription of an event. Also, the subscriber is considered to be roaming and the home network operator does not desire to keep its internal configuration hidden from the visited network. For this example the trigger point at the P-CSCF for sending out the SUBSCRIBE request is the 200 (OK) response of the user's registration.


[image: image1.wmf]UE

RAN

I-CSCF

(icscf1_p)

S-CSCF

(scscf1)

Visited Network (visited1.net)

Home Network (home1.net)

P-CSCF

(pcscf1)

DNS

GPRS / DHCP

4. 202 (Accepted)

1. SUBSCRIBE

2. SUBSCRIBE

3. 202 (Accepted)

6. NOTIFY

5. NOTIFY

7. 200 (OK)

8. 200 (OK)


Figure 6.5-1: UE subscription for the registration state event package
(without I-CSCF providing configuration independence)

1.
SUBSCRIBE request (UE to P-CSCF) - see example in table 6.5-1


The UE sends the SUBSCRIBE request for the reg event package.

Table 6.5-1: SUBSCRIBE request (UE to P-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Max-Forwards: 70

P-Asserted-Identity: "John Doe" <sip:user1_public1@home1.net>

Privacy: none

From: <sip:user1_public1@home1.net>;tag=31415

To: <sip:user1_public@home1.net>

Call-ID: b89rjhnedlrfjflslj40a222

CSeq: 61 SUBSCRIBE

Event: reg

Expires: 7200

Accept: application/reginfo+xml
Contact: <sip:[5555::aaa:bbb:ccc:ddd]>

Content-Length: 0

From:
The user does not require privacy, the From header contains the value requested by the user.

Privacy:
The user does not require privacy, therefore the Privacy header is set to the value “none” as specified in draft-ietf-sip-asserted-identity [17] and draft-ietf-sip-privacy-general [13].

P-Asserted-Identity:
The user provides a hint about the identity to be used for this session.

Event:
This field is populated with the value 'reg' to specify the use of the registration state package.

Accept:
This field is populated with the value 'application/reginfo+xml'.


Upon receiving the SUBSCRIBE request, the P-CSCF stores the following information about this dialog, for use in possible error recovery actions - see example in table 6.5-1b.

Table 6.5-1b: Storage of information at P-CSCF

Request-URI: sip:user1_public1@home1.net

From: sip:user1_public1@home1.net;tag=31415

To: sip:user1_public@home1.net

Call-ID: b89rjhnedlrfjflslj40a222

Cseq(2dest): 61 SUBSCRIBE

Cseq(2orig): none

Contact(orig): sip:[5555::aaa:bbb:ccc:ddd]

2.
SUBSCRIBE request (P-CSCF to S-CSCF) - see example in table 6.5-2


P-CSCF looks up the serving network information for the public user identity that was stored during the registration procedure. The SUBSCRIBE request is forwarded to the S-CSCF.

Table 6.5-2: SUBSCRIBE request (P-CSCF to S-CSCF) 

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Max-Forwards: 69

Route: sip: scscf1.home1.net;lr

Record-Route: sip:pcscf1.home1.net;lr

P-Asserted-Identity: "John Doe" <sip:user1_public1@home1.net>

P-Charging-Vector: icid-value=a834bc192fe3; icid-generated-at=[5555::e9e:d8d:c7c:b6b]
Privacy:

From: 

To: 

Call-ID: 

CSeq: 

Event:

Expires:

Accept: 

Contact:

Content-Length: 

Route:
Contains the elements from the Path header from registration.

P-Asserted-Identity:
The P-CSCF inserts this header based on the user’s hint present in the incoming P-Asserted-Identity header.

P-Charging-Vector: The P-CSCF inserts this header and populates the icid parameters with a unique value and the IP address of the P-CSCF.


Upon receiving the INVITE, the S-CSCF stores the following information about this session, for use in possible charging and error recovery actions - see example in table 6.5-2b.

Table 6.5-2b: Storage of information at S-CSCF

Request-URI: sip:user1_public1@home1.net

From: sip:user1_public1@home1.net;tag=31415

To: sip:user1_public@home1.net

Call-ID: b89rjhnedlrfjflslj40a222

Cseq(2dest): 61 SUBSCRIBE

Cseq(2orig): none

P-Charging-Vector: icid-value=a834bc192fe3; icid-generated-at=[5555::e9e:d8d:c7c:b6b]

Route(2orig): sip:pcscf1.home1.net

Contact(orig): sip:[5555::aaa:bbb:ccc:ddd]

3.

202 (Accepted) response (S-CSCF to P-CSCF) - see example in table 6.5-3

The S-CSCF sends an acknowledgement towards the UE indicating that the subscription was successful. This response will traverse the path that the SUBSCRIBE request took as described in the Via list.

NOTE 1:
If the S-CSCF can process the SUBSCRIBE request and send the NOTIFY request immediately, it can send a 200 (OK) response instead of a 202 (Accepted) response.

Table 6.5-3: 202 (Accepted) response (S-CSCF to P-CSCF)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Record-Route: sip:pcscf1.home1.net;lr

P-Asserted-Identity: <sip:scscf1.home1.net>

Privacy: none

From: 

To: <sip:user1_public1@home1.net>;tag=151170
Call-ID: 

CSeq: 

Event:

Expires:

Contact: sip:scscf1.home1.net

Content-Length: 

Expires:
If the value of the Expires header in SUBSCRIBE request is different from the one received in REGISTER method, then the value of Expires header in the 202 (Accepted) response is set to match the value of Expires header in REGISTER method.

4.

202 (Accepted) response (P-CSCF to UE) - see example in table 6.5-4


P-CSCF sends the response to UE.

Table 6.5-4: 202 (Accepted) response (P-CSCF to UE)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Record-Route:

P-Asserted-Identity:

Privacy:

From: 

To: 

Call-ID: 

CSeq:

Event:  

Expires:

Contact:

Content-Length: 

5.
NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.5-5

The S-CSCF sends a first NOTIFY request towards the UE in order to inform the UE about the registration status of the monitored user.


In the example below, the NOTIFY request specifies the following public user identity as registered (i.e. status=open): sip:user1_public1@home1.net, tel: +358504821437.


The following public user identity has been deregistered (i.e. status=closed) sip:user1_public2@home1.net. They are arranged in the preferred order of priority in this example.


The Route header is constructed from the information saved at registration.

Table 6.5-5: NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:pcscf1.home1.net;lr

From: <sip:user1_public1@home1.net>;tag=31415

To: <sip:user1_public1@home1.net>;tag=151170

Call-ID: 

CSeq: 42 NOTIFY

Subscription-State: active;expires=7200

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="0" state="full">

     <registration aor="sip:user1_public1@home1.net" id="a7" state="active">

         <contact id="76" state="active" event="registered">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>
     </registration>
     <registration aor="sip:user1_public2@home1.net" id="a8" state="terminated">

         <contact id="77" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="tel:+358504821437" id="a9" state="active">
         <contact id="78" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

</reginfo>








 



From:
The tag of this field matches that of the To; field in the received 200/202 response for the SUBSCRIBE request.

Content-Type:
Set to the value of the Accept header received in the SUBSCRIBE request or 'application/ reginfo+xml' if the Accept header was not present in the SUBSCRIBE request.


The message body in the NOTIFY request that carries the subscriber's registration state is formed as indicated  in 3GPP TS 24.229 [16].

6.
NOTIFY request (P-CSCF to UE) - see example in table 6.5-6

The P-CSCF forwards the NOTIFY request to the UE.

Table 6.5-6: NOTIFY request (P-CSCF to UE)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 69

From: 

To: 

Call-ID: 

CSeq: 

Subscription-State:

Event: 

Content-Type:

Contact:

Content-Length:

7.

200 (OK) response (UE to P-CSCF) – see example in table 6.5-7

The UE generates a 200 (OK) response to the NOTIFY request.

Table 6.5-7 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

8. 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.5-8


P-CSCF forwards the 200 (OK) to the S-CSCF.

Table 6.5-8: 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

6.6
P-CSCF subscription for the registration state event package (without I-CSCF providing configuration independence)

This section describes the subscription procedure for the network initiated deregistration event, whereby the P-CSCF requests to be notified by the S-CSCF when the event has occurred. This is done using the 'reg' package as described in 3GPP TS 24.229 [16].

It is assumed that the user has registered prior to initiating subscription of an event. Also, the subscriber is considered to be roaming and the home network operator does not desire to keep its internal configuration hidden from the visited network. For this example the trigger point at the P-CSCF for sending out the SUBSCRIBE request is the 200 (OK) response of the user's registration.
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Figure 6.6-1: P-CSCF subscription for the registration state event package
(without I-CSCF providing configuration independence)

1.
SUBSCRIBE request (P-CSCF to S-CSCF) - see example in table 6.6-1


The P-CSCF sends the SUBSCRIBE request for the reg event package.

Table 6.6-1: SUBSCRIBE request (P-CSCF to S-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 70

P-Asserted-Identity: <sip:pcscf1.visited1.net>

Privacy: none

From: <sip:pcscf1.visited1.net>;tag=31415

To: <sip:user1_public1@home1.net>

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 61 SUBSCRIBE

Event: reg

Expires: 7200

Accept: application/reginfo+xml
Contact: <sip:pcscf1.visited1.net>

Content-Length: 0

From:
This header is populated with the SIP URI that identifies the P-CSCF.

Contact:
This is where the NOTIFY requests for this subscription will be sent. It consists of the SIP URL-escaped public user identity at the P-CSCF.

Event:
This field is set to the value 'reg' to specify the use of the reg package.

Accept:
This field is set to the value 'application/reginfo+xml'.
2.

202 (Accepted) response (S-CSCF to P-CSCF) - see example in table 6.6-2

The S-CSCF sends an acknowledgement towards the P-CSCF indicating that the subscription was successful. This response will traverse the path that the SUBSCRIBE request took as described in the Via list.

NOTE 1:
If the S-CSCF can process the SUBSCRIBE request and send the NOTIFY request immediately, it can send a 200 (OK) response instead of a 202 (Accepted) response.

Table 6.6-2: 202 (Accepted) response (S-CSCF to P-CSCF)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

P-Asserted-Identity: <sip:scscf1.home1.net>

Privacy: none

From: 

To: <sip:user1_public1@home1.net>;tag=151170
Call-ID:

CSeq:

Contact: sip:scscf1.home1.net

Event:

Expires:

Content-Length: 

Expires:
If value of the Expires header in SUBSCRIBE request is different from the one received in REGISTER method, then the value of Expires header in the 202 (Accepted) response is set to match the value of Expires header in REGISTER method.

3.
NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.6-3

The S-CSCF sends a first NOTIFY request towards the P-CSCF in order to inform the P-CSCF about the registration status of monitored user.

Table 6.6-3: NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:pcscf1.visited1.net SIP/2.0  

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:user1_public1@pcscf1.visited1.net>;tag=31415

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 42 NOTIFY

Subscription-State: active;expires=7200

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)






<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="0" state="full">

     <registration aor="sip:user1_public1@home1.net" id="a7" state="active">

         <contact id="76" state="active" event="registered">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="a8" state="terminated">

         <contact id="77" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="tel:+358504821437" id="a9" state="active">

         <contact id="78" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

</reginfo>










From:

The tag of this field matches that of the To; field in the received 200/202 response for the SUBSCRIBE request.
Content-Type:
Set to the value of the Accept header received in the SUBSCRIBE request or 'application/reginfo+xml' if the Accept header was not present in the SUBSCRIBE request.


The message body in the NOTIFY request that carries the subscriber's registration state is formed as indicated in 3GPP TS 24.229 [16].

4. 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.6-4


P-CSCF forwards the 200 (OK) response to the S-CSCF.

Table 6.6-4: 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Type:

Content-Length: 0

6.7
Notifying of the network-initiated deregistration event

6.7.1
Network-initiated deregistration event occurs in the S-CSCF

Figure 6.7.1-1 assumes that the UE and the P-CSCF both have subscribed for the user's registration state event package according to subclause 6.5 and shows how the UE and the P-CSCF are notified when the network-initiated deregistration event occurs in the S-CSCF.

Also, it is assumed that the home network does not have network configuration hiding active.
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Figure 6.7.1-1: Network Initiated Deregistration event occurs in the S-CSCF

1.
Network Initiated Deregistration event occurs in the S-CSCF

2.
S-CSCF deregistration notification

When the Network Initiated Deregistration Event occurs in the S-CSCF, the  S-CSCF informs the HSS that the user is no longer registered. The S-CSCF either notifies the HSS to clear or requests to keep its location information for that subscriber. The HSS then either clears or keeps the S-CSCF name for that subscriber according to request. In both cases the state of the subscriber identity is stored as unregistered in the HSS and the S-CSCF. The HSS acknowledges the request.


For detailed message flows see 3GPP TS 29.228 [11].
3
SIP NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.7.1-3


After the S-CSCF deregistration notification procedure the S-CSCF immediately sends a NOTIFY request towards the UE in order to inform about the network initiated deregistration. The same Request URI, To, From, Call-ID are used as in the first NOTIFY request. CSeq is incremented since this is the second NOTIFY request sent towards the UE.

Table 6.7.1-3: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:pcscf1.visited1.net;lr

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:user1_public1@home1.net>;tag=31415

Call-ID: b89rjhnedlrfjflslj40a222

CSeq: 43 NOTIFY

Subscription-State: terminated

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="1" state="full">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="terminated">

       <contact id="76" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>
     </registration>
     <registration aor="sip:user1_public2@home1.net" id="as10"

                   state="terminated">

       <contact id="77" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>
     </registration>
     <registration aor="tel:+358504821437" id="as11"

                   state="terminated">

       <contact id="78" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

   </reginfo>












 








4.
SIP NOTIFY request (P-CSCF to UE) - see example in table 6.7.1-4


P-CSCF forwards the NOTIFY request to the UE.

Table 6.7.1-4: SIP NOTIFY request (P-CSCF to UE)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 69

From: 

To: 

Call-ID: 

CSeq: 

Subscription-State:

Event:

Content-Type:

Contact:

Content-Length:

5.

200 (OK) response (UE to P-CSCF) - see example in table 6.7.1-5

Table 6.7.1-5: SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

6.
SIP 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.7.1-6
Table 6.7.1-6: SIP 200 (OK) response (P-CSCF to S-CSCF)
SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

7
SIP NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.7.1-7


After sending the Cx.Put request the S-CSCF also immediately sends a NOTIFY request towards the P-CSCF to which the UE is attached to, in order to inform about the network initiated deregistration. The same Request URI, To, From, Call-ID are used as in the first NOTIFY request. CSeq is incremented since this is the second NOTIFY request sent towards the P-CSCF.

Table 6.7.1-7: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:pcscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:pcscf1.visisted1.net>;tag=31415

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 43 NOTIFY

Subscription-State: terminated

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="01" state="full">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="terminated">

       <contact id="76" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="as10"

                   state="terminated">

       <contact id="77" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="tel:+358504821437" id="as11"

                   state="terminated">

       <contact id="78" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

   </reginfo>













 








8.
SIP 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.7.1-8
Table 6.7.1-8: SIP 200 (OK) response (P-CSCF to S-CSCF)
SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

6.7.2
Network-initiated deregistration event occurs in the HSS

Figure 6.7.2-1 assumes that the UE and the P-CSCF both have subscribed for the user's registration state event package according to subclause 6.5 and shows how the UE and the P-CSCF are notified when the Network Initiated Deregistration event occurs in the HSS.

Also, it is assumed that the home network does not have network configuration hiding active.
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Figure 6.7.2-1: Network-initiated deregistration event occurs in the HSS

1.
Network-initiated deregistration event occurs in the HSS

2.
Cx-Deregister


HSS initiates the deregistration, sending a Cx-Deregister (subscriber identity). For detailed message flows see 3GPP TS 29.228 [11].

3.
SIP NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.7.2-3


After getting the Cx-Deregister message the S-CSCF immediately sends a NOTIFY request towards the UE order to inform about the network initiated deregistration. The same Request URI, To, From, Call-ID are used as in the first NOTIFY request. CSeq is incremented since this is the second NOTIFY request sent towards the UE.

Table 6.7.2-3: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:pcscf1.visited1.net;lr

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:user1_public1@home1.net>;tag=31415

Call-ID: b89rjhnedlrfjflslj40a222

CSeq: 43 NOTIFY

Subscription-State: terminated

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="1" state="full">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="terminated">

       <contact id="76" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="as10"

                   state="terminated">

       <contact id="77" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="tel:+358504821437" id="as11"

                   state="terminated">

       <contact id="78" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

   </reginfo>






















4.
SIP NOTIFY request (P-CSCF to UE) - see example in table 6.7.2-4


P-CSCF forwards the NOTIFY request  to the UE.

Table 6.7.2-4: SIP NOTIFY request (P-CSCF to UE)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 69

From: 

To: 

Call-ID: 

CSeq: 

Subscription-State:

Event:

Content-Type:

Contact:

Content-Length:

5.

200 (OK) response (UE to P-CSCF) - see example in table 6.7.2-5

Table 6.7.2-5: SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

6.
SIP 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.7.2-6
Table 6.7.2-6: SIP 200 (OK) response (P-CSCF to S-CSCF)
SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

7
SIP NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.7.2-7


After receiving the 200 (OK) response from the UE the S-CSCF also immediately sends a NOTIFY request towards the P-CSCF to which the UE is attached to, in order to inform about the network initiated deregistration. The same Request URI, To, From, Call-ID are used as in the first NOTIFY request. CSeq is incremented since this is the second NOTIFY request sent towards the P-CSCF.

Table 6.7.2-7: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:pcscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:pcscf1.visisted1.net>;tag=31415

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 43 NOTIFY

Subscription-State: active;expires=7200

Event: reg

Contact: sip:scscf1.home1.net

Content-Type: application/reginfo+xml
Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="1" state="full">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="terminated">

       <contact id="76" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="as10"

                   state="terminated">

       <contact id="77" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="tel:+358504821437" id="as11"

                   state="terminated">

       <contact id="78" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

   </reginfo>






















8.
SIP 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.7.2-8
Table 6.7.2-8 SIP 200 (OK) response (P-CSCF to S-CSCF)
SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

9.
Cx-Deregister Resp


After receiving the 200 (OK) response from the P-CSCF, the S-CSCF sends Cx-Deregister Resp to the HSS. For detailed message flows see 3GPP TS 29.228 [11].

6.7.3
Network-initiated deregistration upon UE roaming and registration to a new network - assumes that the previous registration has not expired

This shows the registration signalling flow for the scenario that the UE loses the GPRS attachment in current visited access network and roams to makes a new GPRS attachment in a new visited access network without deregistration from its previous network. The GGSN and P-CSCF are assumed to be in the visited network. When the UE starts registration in via the new visited access network and P-CSCF, the home S-CSCF in the home IMS network initiates the deregistration to the P-CSCF in the previous visited network. It is assumed that the old P-CSCF has subscribed the event package to the S-CSCF and the subscription has not expired. For the reason of simplicity, the authentication procedure is not shown because it has no technical impact on this flow.
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Figure 6.7.3-1: Network-initiated deregistration upon UE roaming without deregistration

Flows from 1 to 4 are the same as those in subclause 6.2.

5.
Cx: User Registration Status Query


The I-CSCF sends the Cx-Query signalling flow to the HSS (Visited Network Identifier, subscriber identity, home domain name,). Because user has not deregistered with its previous network, so that HSS finds a S-CSCF assigned for that user and treats this as a re-registration procedure. Therefore, the HSS returns the S-CSCF name to the I-CSCF.For detailed message flows see 3GPP TS 29.228 [11].


For the parameters in the REGISTER request (flow 4) which need to be sent to HSS, see table 6.2-4a.


Table  6.3-4a provides the parameters in the REGISTER request (flow 6) which are obtained from the information sent back from the HSS.

6.
REGISTER request (I-CSCF to S-CSCF)

The I-CSCF forwards the REGISTER request to the S-CSCF assigned to that user.

7.
Cx-S-CSCF Registration Notification

The S-CSCF notifies the HSS to update its location information for that subscriber. The HSS sends a response to the S-CSCF to acknowledge the update of location information and also with the user profile.

9.
NOTIFY request (S-CSCF to Old P-CSCF) - see example in table 6.7.3-9


Upon receiving flow 6, the S-CSCF found that the P-CSCF address in that message is different with the one in its database, so that the S-CSCF knows that the UE has left its previous P-CSCF without deregister itself. And the old P-CSCF has subscribed with the registration event package for that user, therefore, the S-CSCF sends a NOTIFY request to that P-CSCF.

Table 6.7.3-9: SIP NOTIFY request (S-CSCF to Old P-CSCF)

NOTIFY sip:pcscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:pcscf1.visisted1.net>;tag=31415

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 43 NOTIFY

Subscription-State: terminated

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="1" state="full">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="terminated">

       <contact id="76" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="as10"

                   state="terminated">

       <contact id="77" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

     <registration aor="tel:+358504821437" id="as11"

                   state="terminated">

       <contact id="78" state="terminated" event="deactivated">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

   </reginfo>






















10.
SIP 200 (OK) response (Old P-CSCF to S-CSCF) - see example in table 6.7.3-10


Upon receiving the NOTIFY request, the P-CSCF discards any information binding with that user.

Table 6.7.3-10: SIP 200 (OK) response (Old P-CSCF to S-CSCF)
SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

6.8
Network initiated re-authentication

This subclause describes the notification of a UE that occurs when the S-CSCF assigned to that user requests re-authentication.

It is assumed that user has registered and also subscribed to the registration state event before. Also, the subscriber is considered to be roaming and the home network operator does not desire to keep its internal configuration hidden from the visited network.

After this procedure the user's UE might automatically initiate re-registration procedures. If the user fails to re-register, the public user identity for which re-authentication is requested, the public user identity may be deregistered by S-CSCF.
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Figure 6.8-1: S-CSCF informs UE about network-initiated re-authentication event
(without I-CSCF providing configuration independence)

1.
Network initiated re-authentication (S-CSCF)


The network initiated re-authentication event for the private user identity of the user occurs at the S-CSCF. As the user has subscribed to the registration state event package this is the trigger point for the S-CSCF to notify the user about the event occurrence.

2. 
SIP NOTIFY request (S-CSCF to P-CSCF) - see example in table 6.8-2

The S-CSCF sends a NOTIFY request towards the UE in order to inform the UE about the occurrence of the network initiated re-authentication event.


The Route header is constructed from the information saved at registration.

Table 6.8-2: SIP NOTIFY request (S-CSCF to P-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:pcscf1.visited1.net;lr

From: <sip:user1_public1@home1.net>;tag=31415

To: <sip:user1_public1@home1.net>;tag=151170

Call-ID: b89rjhnedlrfjflslj40a222

CSeq: 43 NOTIFY

Subscription-State: active;expires=7200

Event: reg

Content-Type: application/reginfo+xml
Contact: sip:scscf1.home1.net

Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="1" state="partial">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="active">

       <contact id="76" state="active" event="shortened" 
              expires="600">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

</reginfo>









From:
The tag of this field matches that of the To; field in the received 200/202 response for the SUBSCRIBE request.

Content-Type:
Set to the value of the Accept header received in the SUBSCRIBE request or 'application/reginfo+xml' if the Accept header was not present in the SUBSCRIBE request.


The message body in NOTIFY request that carries the subscriber's registration state is formed as indicated in 3GPP TS 24.229 [16].

3.
SIP NOTIFY request (P-CSCF to UE) - see example in table 6.8-3

The P-CSCF forwards the NOTIFY request to UE.

Table 6.8-3: SIP NOTIFY request (P-CSCF to UE)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 69

From: 

To: 

Call-ID: 

CSeq: 

Subscription-State:

Event: 

Content-Type:

Contact:

Content-Length:

4.

SIP 200 (OK) response (UE to P-CSCF) - see example in table 6.8-4


The UE generates a 200 (OK) response to the NOTIFY request.

Table 6.8-4: SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

5.
SIP 200 (OK) response (P-CSCF to S-CSCF) - see example in table 6.8-5


P-CSCF forwards the 200 (OK) response to the S-CSCF.

Table 6.8-5: SIP 200 (OK) response (P-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

6.
Re-authentication (UE)


The UE now initiates re-authentication procedures.

16.5
UE subscription for the registration state event package

This section describes the subscription procedure for the registration states event package, whereby the UE requests to be notified by the S-CSCF when the event has occurred. This is done using the information structure as indicated in 3GPP TS 24.229 [16].

It is assumed that the user has registered prior to initiating subscription of an event. Also, the subscriber is considered to be roaming and the home network has network configuration hiding active. For this example the trigger point at the UE for sending out the SUBSCRIBE request is the 200 (OK) response of the user's registration.

Editor's Note: The interaction between the explicit subscription procedure for the Event: reg event package and the registration procedures needs further consideration. For example: What are the appropriate timer values of Expires header for these procedures considering the signalling is over the radio interface?  What is the status of the ongoing explicit subscription procedure  (Event: reg event package) when the registration timer has expired? etc. 
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Figure 16.5-1: UE subscription for the registration state event package
(with I-CSCF providing configuration independence)

1.
SUBSCRIBE request (UE to P-CSCF) – see example in table 16.5-1

The UE generates a SUBSCRIBE request in order to subscribe for the reg event package.


The From and To fields both will contain the UE's public address.

Table 16.5-1 SUBSCRIBE request (UE to P-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Max-Forwards: 70

P-Asserted-Identity: "John Doe" <sip:user1_public1@home1.net>

Privacy: none

From: <sip:user1_public1@home1.net>;tag=31415

To: <sip: user1_public1@home1.net>

Call-ID: b89rjhnedlrfjflslj40a222

CSeq: 61 SUBSCRIBE

Event: reg

Expires: 7200

Accept: application/reginfo+xml
Contact: <sip:[5555::aaa:bbb:ccc:ddd]>

Content-Length: 0

Request URI:
Public user identity whose events the subscriber subscribes to. In this case the subscribing user and the monitored user are identical.

From:
This field is populated with logical representation (FQDN) for the entity sending the SUBSCRIBE request.

Privacy:
the user does not require privacy, therefore the Privacy header is set to the value “none” as specified in draft-ietf-sip-asserted-identity [17] and draft-ietf-sip-privacy-general [13].

P-Asserted-Identity:
the user provides a hint about the identity to be used for this session.

Event:
This field is populated with the value 'reg' to specify the use of the presence package.

Accept:
This field is populated with the value 'application/ reginfo+xml '.

To:
Same as the Request-URI.

Contact:
The contact information of the subscribing user.


Upon receiving the SUBSCRIBE request, the P-CSCF stores the following information about this dialog, for use in possible error recovery actions - see example in table 16.5-1b.

Table 16.5-1b: Storage of information at P-CSCF

Request-URI: sip:user1_public1@home1.net

From: sip:user1_public1@home1.net;tag=31415

To: sip:user1_public@home1.net

Call-ID: b89rjhnedlrfjflslj40a222

Cseq(2dest): 61 SUBSCRIBE

Cseq(2orig): none

Contact(orig): sip:[5555::aaa:bbb:ccc:ddd]

2.
SUBSCRIBE request (P-CSCF to I-CSCF) – see example in table 16.5-2

P-CSCF looks up the serving network information for the public user identity that was stored during the registration procedure. The SUBSCRIBE request is forwarded to I-CSCF. A Route header is inserted into SUBSCRIBE request. The information for the Route header is taken from the path header as gathered during registration. 

Table 16.5-2 SUBSCRIBE request (P-CSCF to I-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Max-Forwards: 69

Route: sip:icscf1_p.home1.net;lr, sip:token(sip:scscf1.home1.net;lr)@home1.net;tokenized-by=home1.net

Record-Route: sip:pcscf1.visited1.net;lr

P-Asserted-Identity: "John Doe" <sip:user1_public1@home1.net>

Privacy:

From: 

To: 

Call-ID: 

CSeq: 

Event:

Expires: 

Accept:

Contact:

Content-Length:

Route:
The Route header is populated with the remaining elements from the Path header from Registration.

P-Asserted-Identity:
The P-CSCF inserts this header based on the user’s hint present in the incoming P-Asserted-Identity header.

3.
SUBSCRIBE (I-CSCF to S-CSCF) – see example in table 16.5-3

I-CSCF determines the S-CSCF name in the Route header field to retrieve the routeing information. I-CSCF then forwards the SUBSCRIBE request to the S-CSCF.

Table 16.5-3 SUBSCRIBE (I-CSCF to S-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Max-Forwards: 68

Route: sip:scscf1.home1.net;lr

Record-Route: sip:icscf1_p.home1.net;lr, sip:pcscf1.visited1.net;lr

P-Asserted-Identity:

Privacy:

From: 

To: 

Call-ID: 

CSeq: 

Event:

Expires: 

Accept:

Contact:

Content-Length: 

Record-Route:
The I-CSCF adds itself to the Record-Route header as it wants to stay on the routeing path for network hiding purposes.


Upon receiving the INVITE, the S-CSCF stores the following information about this session, for use in possible error recovery actions - see example in table 16.5-3b.

Table 16.5-3b: Storage of information at S-CSCF

Request-URI: sip:user1_public1@home1.net

From: sip:user1_public1@home1.net;tag=31415

To: sip:user1_public@home1.net

Call-ID: b89rjhnedlrfjflslj40a222

Cseq(2dest): 61 SUBSCRIBE

Cseq(2orig): none

Route(2orig): sip:icscf1_p.home1.net;lr, sip:pcscf1.visited1.net;lr

Contact(orig): sip:[5555::aaa:bbb:ccc:ddd]

4.
202 (Accepted) response (S-CSCF to I-CSCF) – see example in table 16.5-4

The S-CSCF sends an acknowledgement towards the UE indicating that the subscription was successful. This response will traverse the path that the SUBSCRIBE request took as described in the Via list.

NOTE 1:
If the S-CSCF can process the SUBSCRIBE request and send the NOTIFY request immediately, it can send a 200 (OK) response instead of a 202 (Accepted) response.

Table 16.5-4 202 (Accepted) response (S-CSCF to I-CSCF)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Record-Route: sip:icscf1_p.home1.net;lr, sip:pcscf1.visited1.net;lr

P-Asserted-Identity: <sip:scscf1.home1.net>

Privacy: none

From: 

To: <sip:user1_public1@home1.net>;tag=151170
Call-ID: 

CSeq: 

Contact: sip:scscf1.home1.net

Event:

Expires: 

Content-Length: 0

Expires:
If value of the Expires header in SUBSCRIBE request is different from the one received in REGISTER method, then the value of Expires header in 202 (Accepted) response is set to match the value of Expires header in REGISTER method.

Contact:
This is populated with a identifier generated within the S-CSCF that will help it correlate refreshes for the SUBSCRIBE request. It is assumed to be the public user identity 'user1_public1' in this case.

5.
202 (Accepted) response (I-CSCF to P-CSCF) – see example in table 16.5-5

The I-CSCF forwards the 202 (Accepted) response to the P-CSCF.

Table 16.5-5 202 (Accepted) response (I-CSCF to P-CSCF)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

Record-Route: sip:icscf1_p.home1.net;lr, sip:pcscf1.visited1.net;lr

P-Asserted-Identity:

Privacy:

From: 

To: 
Call-ID: 

CSeq: 

Event:

Contact: sip:token(sip:scscf1.home1.net)@home1.net;tokenized-by=home1.net

Expires: 

Content-Length:

6.
202 (Accepted) response (P-CSCF to UE) – see example in table 16.5-6

The P-CSCF sends the 202 (Accepted) response to the UE.

Table 16.5-6 202 (Accepted) response (P-CSCF to UE)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];branch=z9hG4bKnashds7

P-Asserted-Identity:

Privacy:

From: 

To: 
Call-ID: 

CSeq: 

Event:

Contact 

Expires: 

Content-Length:

7.
NOTIFY request (S-CSCF to I-CSCF) – see example in table 16.5-7

The S-CSCF sends a first NOTIFY request towards the UE in order to inform the UE about the registration status of the monitored user. 


In the example below, the NOTIFY request specifies the following public user identities as registered (i.e. status=open): sip:user1_public1@home1.net, tel: +358504821437; 


The following public user identity has been deregistered (i.e. status=closed) sip:user1_public2@home1.net. They are arranged in the preferred order of priority in this example.


The Route header is constructed from the information saved at registration.

Table 16.5-7 NOTIFY request (S-CSCF to I-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:icscf1_p.home1.net;lr, sip:pcscf1.visited1.net;lr

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:user1_public1@home1.net>;tag=31415

Call-ID: 

CSeq: 42 NOTIFY

Contact: sip:scscf1.home1.net

Subscription-State: active;expires=7200

Event: reg

Content-Type: application/reginfo+xml
Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="0" state="full">

     <registration aor="sip:user1_public1@home1.net" id="a7" state="active">

         <contact id="76" state="active" event="registered">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="a8" state="terminated">

         <contact id="77" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="tel:+358504821437" id="a9" state="active">

         <contact id="78" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

</reginfo>












From:

The tag of this field matches that of the To; field in the received 200/202 response for the SUBSCRIBE request.

Content-Type:
Set to the value of the Accept header received in the SUBSCRIBE request or 'application/reginfo+xml' if the Accept header was not present in the SUBSCRIBE request.


The message body in the NOTIFY request that carries the subscriber's registration state is described as indicated in 3GPP TS 24.229 [16].

8.
NOTIFY request (I-CSCF to P-CSCF) – see example in table 16.5-8

The I-CSCF translates the S-CSCF address in the Via header and forwards the NOTIFY request to the P-CSCF.

Table 16.5-8 NOTIFY request (I-CSCF to P-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP token(SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1)@home1.net;tokenized-by=home1.net

Max-Forwards: 69

Route: sip:pcscf1.visited1.net;lr

From: 

To: 

Call-ID: 

Cseq:

Contact: sip:token(sip:scscf1.home1.net)@home1.net;tokenized-by=home1.net

Subscription-State:

Event:

Content-Type:

Content-Length:

9.
NOTIFY request (P-CSCF to UE) – see example in table 16.5-9

The P-CSCF sends the NOTIFY request to the UE.

Table 16.5-9 NOTIFY request (P-CSCF to UE)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 68

From: 

To: 

Call-ID: 

CSeq:

Contact:

Subscription-State:

Event: 

Content-Type:

Content-Length:

10.
200 (OK) response (UE to P-CSCF) – see example in table 16.5-10

UE responds with 200 (OK) response to the NOTIFY request.

Table 16.5-10 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

11.
200 (OK) response (P-CSCF to I-CSCF) – see example in table 16.5-11

P-CSCF forwards the 200 (OK) response to the I-CSCF. 

Table 16.5-11 200 (OK) response (P-CSCF to I-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP token(SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1)@home1.net;tokenized-by=home1.net

From:

To:

Call-ID:

CSeq:

Content-Length:

12.
200 (OK) response (I-CSCF to S-CSCF) – see example in table 16.5-12

I-CSCF determines the request and forwards response to S-CSCF. This confirms that notification is reached to the user.

Table 16.5-12 200 (OK) response (I-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

16.6
P-CSCF subscription for the registration state event package

This subclause describes the subscription procedure for the registration state event package, whereby the P-CSCF requests to be notified by the S-CSCF when the event has occurred. This is done using the 'reg' package.

It is assumed that the user has registered prior to initiating subscription of an event. Also, the subscriber is considered to be roaming and the home network has network configuration hiding active. For this example the trigger point at the P-CSCF for sending out the SUBSCRIBE request is the 200 (OK) response of the user's registration.

Editor's Note: The interaction between the explicit subscription procedure for the  Event: reg event package and the registration procedures needs further consideration. For example: What are the appropriate timer values of Expires header for these procedures considering the signalling is over the radio interface?  What is the status of the ongoing explicit subscription procedure  (Event: reg event package) when the registration timer has expired? etc. 
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Figure 16.6-1: P-CSCF subscription for the registration state event package
(with I-CSCF providing configuration independence)

1.
SUBSCRIBE request (P-CSCF to S-CSCF) – see example in table 16.6-1

The P-CSCF generates a SUBSCRIBE request in order to subscribe for the reg event package.


The route is constructed from the monitored users path header as constructed during registration.

Table 16.6-1 SUBSCRIBE request (P-CSCF to I-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 70

Route: sip:icscf1_p.home1.net;lr, sip:token(sip:scscf1.home1.net;lr)@home1.net;tokenized-by=home1.net

P-Asserted-Identity: sip:pcscf1.visited1.net

Privacy: none

From: <sip:pcscf1.visited1.net>;tag=31415

To: <sip:user1_public1@home1.net>

Call-ID: dre36d2v32gnlgiiomm72445

CSeq: 61 SUBSCRIBE

Event: reg

Expires: 7200

Accept: application/reginfo+xml
Contact: <sip:user1_public1%40home1.net@pcscf1.visited1.net>

Content-Length: 0

Request URI:
Identifies the resource to subscribe.

Max-Forwards:
Set to 70 by the P-CSCF and used to prevent loops.

Route:
The token containing a representation of the I-CSCF and S-CSCF allocated to this user, based on the registration information.

From:
This header is populated with the SIP URI that identifies the P-CSCF.

To:
The SIP-URI of the resource to which the subscription is sent..

Contact:
This is where the NOTIFY requests for this subscription will be sent. It consists of the SIP URL-escaped public user identity at the P-CSCF.

Event:
This field is set to the value 'reg' to specify the use of the reg package

Accept:
This field is set to the value 'application/reginfo+xml'.

2.
SUBSCRIBE request (I-CSCF to S-CSCF) – see example in table 16.6-2

I-CSCF determines the S-CSCF name in the Route header field to retrieve the routeing information. I-CSCF then forwards the SUBSCRIBE request to S-CSCF.

Table 16.6-2 SUBSCRIBE request (I-CSCF to S-CSCF)

SUBSCRIBE sip:user1_public1@home1.net SIP/2.0

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 69

Record-Route: sip:icscf1_p.home1.net;lr

P-Asserted-Identity:

Privacy:

From: 

To: 

Call-ID: 

CSeq: 

Event:

Expires: 

Accept:

Contact:

Content-Length: 

Record-Route:
The I-CSCF adds itself to the Record-Route header as it wants to stay on the routeing path for network hiding purposes.

3.
202 (Accepted) response (S-CSCF to I-CSCF) – see example in table 16.6-3

The S-CSCF sends an acknowledgement towards the P-CSCF indicating that the subscription was successful. This response will traverse the path that the SUBSCRIBE request took as described in the Via list.

NOTE 1:
If the S-CSCF can process the SUBSCRIBE request and send the NOTIFY request immediately, it can send a 200 (OK) response instead of a 202 (Accepted) response.

Table 16.6-3 202 (Accepted) response (S-CSCF to I-CSCF)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Record-Route: sip:icscf1_p.home1.net;lr

From: 

To: <sip:user1_public1@home1.net>;tag=151170
Call-ID: 

CSeq: 

Contact: sip:scscf1.home1.net

Event:

Expires: 

Content-Length: 0

4.
202 (Accepted) response (I-CSCF to P-CSCF) – see example in table 16.6-4

The I-CSCF forwards 202 (Accepted) response to the P-CSCF.

Table 16.6-4 202 (Accepted) response (I-CSCF to P-CSCF)

SIP/2.0 202 Accepted

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Record-Route: sip:icscf1_p.home1.net;lr

From: 

To: 
Call-ID: 

CSeq: 

Contact: sip:token(sip:scscf1.home1.net)@home1.net;tokenized-by=home1.net

Event:

Expires: 

Content-Length:

5.
NOTIFY request (S-CSCF to I-CSCF) – see example in table 16.6-5

The S-CSCF sends a first NOTIFY request towards the P-CSCF in order to inform the P-CSCF about the registration status of the monitored user.


The Route header is constructed from the Record-Route header as constructed during subscription.

Table 16.6-5 NOTIFY request (S-CSCF to I-CSCF)

NOTIFY sip:user1_public1%40home1.net@pcscf1.visited1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:icscf1_p.home1.net;lr

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:pcscf1.visited1.net>;tag=31415

Call-ID: 

CSeq: 42 NOTIFY

Contact: sip:scscf1.home1.net

Subscription-State: active;expires=7200

Event: reg

Content-Type: application/reginfo+xml
Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="0" state="full">

     <registration aor="sip:user1_public1@home1.net" id="a7" state="active">

         <contact id="76" state="active" event="registered">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="sip:user1_public2@home1.net" id="a8" state="terminated">

         <contact id="77" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

     <registration aor="tel:+358504821437" id="a9" state="active">

         <contact id="78" state="active" event="created">sip:[5555::aaa:bbb:ccc:ddd]
         </contact>

     </registration>

</reginfo>















Request-URI:
The contents are the same as the Contact header in the SUBSCRIBE request.

From:

The tag of this field matches that of the To; field in the received 200/202 response for the SUBSCRIBE request.

Content-Type:
Set to the value of the Accept header received in the SUBSCRIBE request or 'application/reginfo+xml' if the Accept header was not present in the SUBSCRIBE request.


The message body in the NOTIFY request that carries the subscriber's registration state is described as indicated in 3GPP TS 24.229 [16].

6.
NOTIFY request (I-CSCF to P-CSCF) – see example in table 16.6-6

The I-CSCF translates the S-CSCF address in the Via header and forwards the NOTIFY request to the P-CSCF.

Table 16.6-6 NOTIFY request (I-CSCF to P-CSCF)

NOTIFY sip:user1_public1%40home1.net@pcscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP token(SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1)@home1.net;tokenized-by=home1.net

Max-Forwards: 69

From: 

To: 

Call-ID: 

Cseq: 

Contact: sip:token(sip:scscf1.home1.net)@home1.net;tokenized-by=home1.net

Subscription-State:

Event:

Content-Type:

Content-Length:

7.
200 (OK) response (P-CSCF to I-CSCF) – see example in table 16.6-7

P-CSCF forwards the 200 (OK) response to the I-CSCF. 

Table 16.6-7 200 (OK) response (P-CSCF to I-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP token(SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1)@home1.net;tokenized-by=home1.net

From:

To:

Call-ID:

CSeq:

Content-Length: 0

8.
200 (OK) response (I-CSCF to S-CSCF) – see example in table 16.6-8

I-CSCF determines the request and forwards response to S-CSCF. This confirms that notification is reached to the user.

Table 16.6-8 200 (OK) response (I-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

16.7
Notifying of the network initiated deregistration event (not provided)

16.8
Network initiated re-authentication

This subclause describes the notification that occurs when the S-CSCF assigned to that user requests re-authentication in the case where the user's home network provides network configuration hiding.

It is assumed that user has registered and also subscribed to the registration state event before. Also, the subscriber is considered to be roaming and the home network operator does not desire to keep its internal configuration hidden from the visited network.

After this procedure the user's UE might automatically initiate re-registration procedures. If the user fails to re-register the public user identity for which re-authentication was requested, the public user identity may be deregistered by S-CSCF.
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Figure 16.8-1: S-CSCF informs UE that network initiated re-authentication is needed
(with I-CSCF providing configuration independence)

1.
Network initiated re-authentication (S-CSCF)


The network-initiated re-authentication event for the private user identity user occurs at the S-CSCF.  As the user has subscribed to the registration state event package this is the trigger point for the S-CSCF to notify the user about the event occurrence.

2. 
SIP NOTIFY request (S-CSCF to I-CSCF) – see example in table 16.8-2

The S-CSCF sends a NOTIFY request towards the UE in order to inform the UE about the occurrence of the network initiated re-authentication event.


The Route header is constructed from the information saved at registration.

Table 16.8-2 SIP NOTIFY request (S-CSCF to I-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

Max-Forwards: 70

Route: sip:icscf1_p.home1.net;lr, sip:pcscf1.visited1.net;lr

From: <sip:user1_public1@home1.net>;tag=151170

To: <sip:user1_public1@home1.net>;tag=31415

Call-ID: b89rjhnedlrfjflslj40a222

CSeq: 43 NOTIFY

Subscription-State: active;expires=7200

Event: reg

Contact: sip:scscf1.home1.net

Content-Type: application/reginfo+xml
Content-Length: (...)

<?xml version="1.0"?>

<reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                version="1" state="partial">

     <registration aor="sip:user1_public1@home1.net" id="as9"

                   state="active">

       <contact id="76" state="active" event="shortened" 

              expires="600">sip:[5555::aaa:bbb:ccc:ddd]
       </contact>

     </registration>

   </reginfo>









From:

The tag of this field matches that of the To; field in the received 200/202 response for the SUBSCRIBE request.

Content-Type:
Set to the value of the Accept header received in the SUBSCRIBE request or 'application/reginfo+xml' if the Accept header was not present in the SUBSCRIBE request.


The message body in the NOTIFY request that carries the subscriber's registration state is described as indicated in 3GPP TS 24.229 [16].

3.
SIP NOTIFY request (I-CSCF to P-CSCF) – see example in table 16.8-3

The I-CSCF translates the S-CSCF address in the Via header and forwards the NOTIFY request to the P-CSCF.

Table 16.8-3 SIP NOTIFY request (I-CSCF to P-CSCF)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP token(SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1)@home1.net;tokenized-by=home1.net

Max-Forwards: 69

Route: sip:pcscf1.visited1.net;lr

From: 

To: 

Call-ID:

Cseq:

Subscription-State:

Event:

Contact: sip:token(sip:scscf1.home1.net)@home1.net;tokenized-by=home1.net

Content-Type:

Content-Length:

4.
SIP NOTIFY request (P-CSCF to UE) – see example in table 16.8-4

The P-CSCF sends the NOTIFY request to the UE.

Table 16.8-4 SIP NOTIFY request (P-CSCF to UE)

NOTIFY sip:[5555::aaa:bbb:ccc:ddd] SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

Max-Forwards: 68

From: 

To: 

Call-ID: 

CSeq:

Subscription-State:

Event:

Contact:

Content-Type:

Content-Length:

5.
SIP 200 (OK) response (UE to P-CSCF) – see example in table 16.8-5

UE responds with a 200 (OK) response to the NOTIFY request.

Table 16.8-5 SIP 200 (OK) response (UE to P-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net;branch=z9hG4bK240f34.1

From:

To:

Call-ID:

CSeq:

Content-Length: 0

6.
SIP 200 (OK) response (P-CSCF to I-CSCF) – see example in table 16.8-6

P-CSCF forwards the 200 (OK) response to the I-CSCF.

Table 16.8-6 SIP 200 (OK) response (P-CSCF to I-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP icscf1_p.home1.net;branch=z9hG4bK351g45.1, SIP/2.0/UDP Token(SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1)@home1.net;tokenized-by=home1.net

From:

To:

Call-ID:

CSeq:

Content-Length:

7.
SIP 200 (OK) response (I-CSCF to S-CSCF) – see example in table 16.8-7

I-CSCF determines the request and forwards response to S-CSCF. This confirms that notification has reached the UE.

Table 16.8-7 SIP 200 (OK) response (I-CSCF to S-CSCF)

SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net;branch=z9hG4bK332b23.1

From:

To:

Call-ID:

CSeq:

Content-Length:

8.
Re-authentication (UE)


The UE now initiates the re-authentication procedures.
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