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1. Introduction

This contribution is a follow-up contribution to S2-010344, N1-010262 and N1-010352 where the following principles have been agreed:

· Usage of  NOTIFY and  its 200 OK for information of the UE about a network initiated de-registration

· UE uses Allow-Events header in REGISTER to indicate, if it is able and willing to receive such NOTIFY messages

· If a UE indicates this by inserting an Allow-Events header in REGISTER, the network shall try to send such NOTIFYs to the UE.

· The specific reason for the network initiated de-registration is contained in the NOTIFY request. Appropriate actions carried out by the UE upon receipt of the NOTIFY are driven by this specific reason. 

2. Discussion

2.1 Stage 2 discussions
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Figure 1, copied from S2-010344, shows the stage 2 session flows. The area addressed by this contribution are messages 2 through 5:

Figure 1. Network Initiated Application De-register, Administrative

2.2. Usage of SIP NOTIFY method

The SIP design Team "SIP Events" created an I/D [1], where a new method NOTIFY is introduced. The NOTIFY method is used to notify a SIP node that an event has occurred, which has been requested by an earlier SUBSCRIBE request. NOTIFY may also provide further details about the event.

In [1, section 5.4] the authors explicitly allow subscriptions to be put into place via a mechanism other than a SUBSCRIBE request. In our context this means, that the REGISTER triggers an implicit subscription for the event of informing the UE about a network initiated de-registration.

The specific reason for the network initiated de-registration is contained in the NOTIFY request. Appropriate actions carried out by the UE upon receipt of the NOTIFY are driven by this specific reason. The representation of the reason within the NOTIFY request may be twofold:

· One part of the reason should directly impact the follow-up actions carried out by the UE on the SIP signaling level. In this respect, there should be a well-defined number of categories standardized along with associated UE behavior.

· The other part of the reason could contain information for the user, and may be passed to the user (i.e. displayed on the screen). This part of the reason information can be carried e.g. in the Events header of the NOTIFY, and does not have standardization impacts.

2.3 Implementation of SIP Notify method

This contribution proposes to use of one leg from the S-CSCF towards the UE to inform the UE about a network initiated de-registration: 
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1. HSS initiates the de-registration, sending a Cx-Deregister (subscriber identity) 

2. The S-CSCF issues a Notify message towards the P-CSCF for this UE whenever UE implicitely subscribed to the event org.3gpp.nwinitdereg during registration. S-CSCF then updates its internal database to remove the UE from being registered. 

3. P-CSCF sends a 100 Trying informational response to the S-CSCF todecrease possible retransmissions. 

4. The P-CSCF forwards the Notify message towards the UE.

5. When possible, the UE sends a response to the P-CSCF to acknowledge the de-registration. A misbehaving UE or a UE that is out of P-CSCF coverage could not answer properly to the de-registration request.

6. The P-CSCF forwards the 200 OK response towards the S-CSCF.

7. The S-CSCF sends an update to the HSS to remove itself as the registered S-CSCF for this UE.

Note: Steps 7 may be performed right after receiving the (first) 100 Trying response from the P-CSCF. S-CSCF shall not wait for the 200 OK response from the UE.

8. The HSS confirms the update.

9. The S-CSCF returns a response to the entity that initiated the process.

2.4 UE which do not support this extension

There might be UE, which do not support the NOTIFY method or the event discussed above. To solve this problem, the usage of Allow-Events header (as described in [1]) has been agreed. A client, which does understand the event of informing the UE about a network initiated de-registration and wants to be informed about, simply places an Allow-Events header into the REGISTER. This triggers an implicit subscription for the described event. If no Allow-Events header present, no NOTIFY is sent to the UE (normal SIP behavior).

3. Proposal

A. It is proposed that 3GPP defines the org.3gpp.nwinitdereg event and uses it to inform the UE about a network initiated de-registration whenever the UE has been subscribed to the above mentioned event during registration.

B. It is also proposed the following signalling flow and associated text to be added to 24.228 chapter 7.1 and 7.2:
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· Allow-Events:
Allow-Events is used to implicitly subscribe to the event “org.3gpp.nwinitdereg”. 
UE should insert an Allow-Events header field into REGISTER to indicate, if it is able and willing to receive a NOTIFY message when a Network Initiated Deregistration occurs

If a UE indicates this by inserting an Allow-Events header field into REGISTER, the network shall try to send such NOTIFYs to the UE.
[to be inserted in 7.2 only]
· Allow Events: 
An Allow-Events header inserted by UE in a Re-registration shall overwrite the last implicit subscription.
[…]

5. SIP REGISTER (P-CSCF to I-CSCF2) - see example in Table 7.1-5

Since this P-CSCF is a stateful proxy, it is required to be in the path for all Mobile Originated and Mobile Terminated requests for this user. To ensure this, the P-CSCF has to put itself into the path for future requests. One solution of achieving this is to have the P-CSCF as the contact point for this user at the home registrar. 

To do this the P-CSCF creates a temporary SIP URI for the user called user1%40home1.net@pcscf1.visited1.net. As part of its internal registration procedure the P-CSCF binds the temporary SIP URI to the user’s SIP URI which was also bound to the IP address of the UE as shown in signalling flow 3. The P-CSCF then forwards the REGISTER request for user1@home1.net, to the home registrar, using a contact address of user1%40home.net@pcscf1.visited1.net. 

This signalling flow shows the SIP REGISTER being forward from the P-CSCF to the I-CSCF in the home domain.

Table 7.1-5 SIP Register (P-CSCF to I-CSCF)

REGISTER sip:registrar.home1.net SIP/2.0

Via: SIP/2.0/UDP pcscf1.visited1.net,

     SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Path: <sip:pcscf1.visited1.net>

Proxy-require: path

Require: path

From: 

To: 

Contact: <sip:user1%40home1.net@pcscf1.visited1.net>

Call-ID: 

CSeq: 

Expires: 
Allow-Events:
Content-Length: 

[…]

7. SIP REGISTER (P-CSCF to I-CSCF2) - see example in Table 7.1-7

I-CSCF adds a proper I-CSCF name to the Path header.

This signalling flow forwards the SIP REGISTER from the I-CSCF to the S-CSCF selected. The Request-URI is changed to the address of the S-CSCF.

Table 7.1-7 SIP REGISTER request (I-CSCF to S-CSCF)

REGISTER sip: scscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP icscf2.home1.net,

     SIP/2.0/UDP pcscf1.visited1.net,

     SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

Path: <sip:icscf2.home1.net>,

      <sip:pcscf1.visited1.net>

Proxy-require:

Require:

From: 

To: 

Contact: 

Call-ID: 

CSeq: 

Expires: 
Allow-Events:
Content-Length: 

Path: 
The S-CSCF stores the contents of the Path headers and uses these addresses for routing mobile terminated sessions.

Upon receiving this request the S-CSCF will set it’s SIP registration timer for this UE to the Expires time in this request.

[…]

13.


SIP NOTIFY (S-CSCF to I-CSCF) – see example in Table 7.1-13
The S-CSCF sends a first NOTIFY request towards the UE in order to confirm the successful (implicit) subscription to the event "org.3gpp.nwinitdereg". 
The From and To fields both will contain the UE's public address. 

The Route header is constructed from the saved Path header information


Table 7.1-13 SIP NOTIFY (S-CSCF to I-CSCF)

NOTIFY sip:icscf2.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net

Route: SIP/2.0/UDP pcscf1.home1.net
       SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: <sip:user1@home1.net>

To: <sip:user1@home1.net>

Call-ID: 123456789@[5555::aaa:bbb:ccc:ddd]
CSeq: 1 NOTIFY

Expires: 7200

Event: org.3gpp.nwinitdereg

Content-Length: 0

Request-URI: 
Topmost Path header field of the incoming REGISTER 

Route:
Generated from the further information in the Path header field and the Contact header field of the incoming REGISTER request

From: 
The public identifier, which has been used in the To header field of REGISTER. 

To: 
The public identifier, which has been used in the To header field of REGISTER. 

Call-Id: 
The same Call_ID, which has been used in the REGISTER request when the implicit subscription to the event has been requested.

Event:
The same string is used as in the Allow-Events header field of REGISTER;
i.e. "org.3gpp.nwinitdereg"

14.  SIP NOTIFY (I-CSCF to P-CSCF) – see example in Table 7.1-14
I-CSCF forwards the Notify message to P-CSCF.

Table 7.1-14 SIP NOTIFY (I-CSCF to P-CSCF)

NOTIFY sip:pcscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP icscf2.home1.net, SIP/2.0/UDP scscf1.home1.net

Route: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: 

To: 

Call-ID: 

CSeq: 

Expires: 

Event: 

Content-Length: 0

15. SIP NOTIFY (P-CSCF to UE) – see example in Table 7.1-15

P-CSCF forwards the Notify message to UE

Table 7.1-15 SIP NOTIFY (P-CSCF to UE)

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

Via: SIP/2.0/UDP pcscf1.visited1.net

From: 

To: 

Call-ID: 

CSeq: 

Expires: 

Event: 

Content-Length: 0

16.

SIP 200 OK (UE to P-CSCF) – see example in Table 7.1-16

The UE stores the Call-ID, CSeq, etc. and generates a 200 OK response to the NOTIFY 

Table 7.1-16 SIP 200 OK (UE to P-CSCF)  

SIP/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net

From:

To:

Call-ID:

CSeq:

Content-Length:

17. SIP 200 OK (P-CSCF to I-CSCF) – see example in Table 7.1-17

Table 7.1-17 SIP 200 OK (P-CSCF to I-CSCF)  
SIP/2.0 200 OK

Via: SIP/2.0/UDP icscf2.home1.net, SIP/2.0/UDP scscf1.home1.net

From:

To:

Call-ID:

CSeq:

Content-Length:

18. SIP 200 OK (I-CSCF to S-CSCF) – see example in Table 7.1-18
Table 7.1-18 SIP 200 OK (I-CSCF to S-CSCF)  
SIP/2.0 200 OK

Via: SIP/2.0/UDP scscf1.home1.net

From:

To:

Call-ID:

CSeq:

Content-Length:

C: It is also proposed the following signalling flow and associated text to be added to 24.228 chapter 100.1:
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1. HSS initiates the de-registration, sending a Cx-Deregister (subscriber identity) 

2. SIP NOTIFY (S-CSCF to P-CSCF)

The S-CSCF issues a Notify message towards the P-CSCF for this UE whenever UE implicitly subscribed to the event org.3gpp.nwinitdereg during registration. This Notify is sent to the UE to inform it about the network initiated deregistration. The same To, From, Call-ID are used as in the first NOTIFY (see 7.1-13/7.2.-11). CSeq is incremented. 

The request is routed based on the information stored from the Path header during registration phase of the UE.

S-CSCF then updates its internal database to remove the UE from being registered. 

Editor's Note: The contents of the Event header field (i.e. its parameters) are FFS, as this requires further input from stage 2. In the following the Event header field is only an example, to give some idea, how it may look like. Further possibilities are to use Warning and Retry-After header fields (instead of / in addition to Event header field parameters) for transferring the concerning information about the event.

Table 100.2.2-1 SIP NOTIFY (S-CSCF to P-CSCF)

NOTIFY sip:pcscf1.home1.net SIP/2.0

Via: SIP/2.0/UDP scscf1.home1.net

Route: SIP/2.0/UDP scscf1.home1.net

From: <sip:user1@home1.net>

To: <sip:user1@home1.net>

Call-ID: 123456789@[5555::aaa:bbb:ccc:ddd]

CSeq: 2 NOTIFY

Expires: 0

Event: org.3gpp.nwinitdereg; reason-code=999;

  reason-phrase="You have been deregistered from the network, please register again";

  registrar=sip:registrar.home_network.net 

Content-Length: 0

3. 100 Trying (P-CSCF to S-CSCF)

P-CSCF responds to the Notify request with a 100 Trying provisional response. 

sip/2.0 100 trying

Via: SIP/2.0/UDP scscf1.home1.net

From:

To:

Call-ID: 

CSeq:

Content-Length: 0

4. SIP NOTIFY (P-CSCF to UE)
The P-CSCF forwards the Notify message towards the UE.

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

Via: SIP/2.0/UDP pcscf1.visited1.net

From:

To: 

Call-ID:

CSeq:

Expires:

Event: 

Content-Length: 0

5. 200 OK (UE to P-CSCF)

When possible, the UE sends a response to the P-CSCF to acknowledge the de-registration. A misbehaving UE or a UE that is out of P-CSCF coverage could not answer properly to the de-registration request.

sip/2.0 200 OK

Via: SIP/2.0/UDP pcscf1.visited1.net

From:

To:

Call-ID: 

CSeq:

Content-Length: 0

6. 200 OK (P-CSCF to S-CSCF)

The P-CSCF forwards the 200 OK response towards the S-CSCF.

sip/2.0 200 OK

Via: SIP/2.0/UDP scscf1.visited1.net

From:

To:

Call-ID: 

CSeq:

Content-Length: 0

7. The S-CSCF sends an update to the HSS to remove itself as the registered S-CSCF for this UE.

Note: Steps 7 may be performed right after receiving the 100 Trying response from the P-CSCF. S-CSCF shall not wait for the 200 OK response from the UE.

8. The HSS confirms the update.

9. The S-CSCF returns a response to the entity that initiated the process.
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