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Currently 3GPP TS 24.228 defines implicit subscription to a user’s registration information and defines procedure for sending a notification to the UE once registration is completed and also if status of the registration differs, i.e. deregistration due to reasons defined in 3GPP TS23.228. Due to the unsolicited nature of notifications, the following issues are noted - 

1. Usage of callid in NOTIFY method(s) is unstable.

2. Allow-Events field header is sent for implicit subscription to a particular event. Currently, usage of this header in the REGISTER method provides an indication that the UE is capable of sending changes to its Registration event. 

3. Generally subscription is done for a specific event and/or the state of the event. Hence, specific event information may not be available if explicit SUBSCRIBE is not used.

This document proposes an explicit SUBSCRIBE method (based on [2]) for the subscription to the Registration event. Usage of explicit SUBSCRIBE solves all the above issues. The callid of a SUBSCRIBE is used for subsequent NOTIFY method(s). Also, Allow-Events field header is not required in the REGISTER method.

Additionally, an explicit SUBSCRIBE/NOTIFY procedure could be re-used without changes in the future for subscription to other events resulted from 3GPP services, e.g. presence services.

It is also assumed that S-CSCF is responsible for processing a SUBSCRIBE method and storing subscription state of Registration event. In case a user is deregistered, the S-CSCF sends a NOTIFY method to the UE (see N1-010735).  Stored information from Registration is used to route NOTIFY method(s) from S-CSCF to the UE.

The following shows the method flow for explicit subscription.
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Figure  – Explicit Subscription
a) It is assumed that 3GPP SIP registration is completed prior to initiating subscription of registration information from an UE.

b) The UE sends SUBSCRIBE method to SIP registration server

SUBSCRIBE 
sip:ue_a@home_a.com SIP/2.0

Via:
SIP/2.0/UDP 12.34.56::EF:5060

From:
User_A<sip:ue_a@home_a.com>;tag=7654321

To:
User_A<sip:ue_a@home_a.com>

Call-Id:
12345@ue_a.home_a.com

Cseq:
1754564 SUBSCRIBE

Expires:
7200

Event:
Registration

Contact:
User_A<sip:ue_a@[12:34:56::EF]:5060>

c) P-CSCF looks up the serving network information for the subscriber that was stored during the registration procedure. A Route header is inserted in to SUBSSCRIBE request. Its content is generated and forwarded to I-CSCF (THIG) based on the stored registration information. 

SUBSCRIBE 
sip:ue_a@home_a.com SIP/2.0

Via:
SIP/2.0/UDP p_cscf.visited_a.com

Via:
SIP/2.0/UDP [12:34:56::EF]:5060

Route:
<sip: Token(s_cscf.home_a.com)>

From:
User_A<sip:ue_a@home_a.com>;tag=7654321

To:
User_A<sip:ue_a@home_a.com>

Call-Id:
12345@ue_a.home_a.com

Cseq:
1754564 SUBSCRIBE

Expires:
7200

Event:
Registration

Contact:
Visited network contact name

d) I-CSCF (THIG) determines the S-CSCF name in the Route header field to retrieve the routing information. I-CSCF then forwards the SUBSCRIBE request to S-CSCF. 

SUBSCRIBE 
sip:ue_a@home_a.com SIP/2.0

Via:
SIP/2.0/UDP i_cscf.home_a.com

Via:
SIP/2.0/UDP p_cscf.visited_a.com

Via:
SIP/2.0/UDP [12:34:56::EF]:5060

From:
User_A<sip:ue_a@home_a.com>;tag=7654321

To:
User_A<sip:ue_a@home_a.com>

Call-Id:
12345@ue_a.home_a.com

Cseq:
1754564 SUBSCRIBE

Expires:
7200

Event:
Registration

Contact:
Visited network contact name

e) S-CSCF processes the SUBSCRIBE method. Note that the handling of the SUBSCRIBE in the S-CSCF is out of scope for this contribution.  Once a subscription of a previously registered user is noted, S-CSCF sends 200 OK response to I-CSCF.  If value of the “Expired” header in SUBSCRIBE method is different from the one received in REGISTER method, the value of “Expires” header in 200 OK is set to match the value of “Expired” header in REGISTER method.

SIP/2.0 200 OK

Via:
SIP/2.0/UDP i_cscf.home_a.com

Via:
SIP/2.0/UDP p_cscf.visited_a.com

Via:
SIP/2.0/UDP [12:34:56::EF]:5060

From:
User_A<sip:ue_a@home_a.com>;tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
1754564 SUBSCRIBE

Expires:
New value (assigned by S-CSCF based on “Expires” value set for registration)

f) I-CSCF forwards 200 OK response to P-CSCF.

SIP/2.0 200 OK

Via:
SIP/2.0/UDP p_cscf.visited_a.com

Via:
SIP/2.0/UDP [12:34:56::EF]:5060

From:
User_A<sip:ue_a@home_a.com>;tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
1754564 SUBSCRIBE

Expires:
New value (assigned by S-CSCF based on “Expires” value set for registration)

g) P-CSCF sends the response to UE. 

SIP/2.0 200 OK

Via:
SIP/2.0/UDP [12:34:56::EF]:5060

From:
User_A<sip:ue_a@home_a.com>;tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
1754564 SUBSCRIBE

Expires:
New value (assigned by S-CSCF based on “Expires” value set for registration)

h) S-CSCF notifies the existing status of registration to the user by sending NOTIFY. 

NOTIFY 
sip:i_cscf@home_a.com SIP/2.0



Via:
SIP/2.0/UDP s_cscf.home_a.com

Route:
<sip:p_cscf@visited_a.com>, <sip:ue_a@[12:34:56::EF]:5060>

From:
User_A<sip:ue_a@home_a.com>; tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
16667 NOTIFY

Event:
Registration

i) I-CSCF (THIG) tokenizes the S-CSCF address in the Via header and forwards NOTIFY to P-CSCF.

NOTIFY 
sip:p_cscf@visited_a.com SIP/2.0

Via:
SIP/2.0/UDP i_cscf.home_a.com

Via:
SIP/2.0/UDP token(s_cscf.home_a.com)

Route:
<sip:ue_a@[12:34:56::EF]:5060>

From:
User_A<sip:ue_a@home_a.com>; tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
16667 NOTIFY

Event:
Registration

j) P-CSCF finally sends NOTIFY to the user. 

NOTIFY 
sip:ue_a@[12:34:56::EF]:5060 SIP/2.0

Via:
SIP/2.0/UDP p_cscf.visited_a.com

From:
User_A<sip:ue_a@home_a.com>; tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
16667 NOTIFY

Event:
Registration

k) User responds with 200 OK.

SIP/2.0 200 OK

Via:
SIP/2.0/UDP p_cscf.visited_a.com

From:
User_A<sip:ue_a@home_a.com>; tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
16667 NOTIFY

l) P-CSCF forward 200OK to I-CSCF. 

SIP/2.0 200 OK

Via:
SIP/2.0/UDP i_cscf.home_a.com

Via:
SIP/2.0/UDP token(s_cscf.home_a.com)

From:
User_A<sip:ue_a@home_a.com>; tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
16667 NOTIFY

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

SIP/2.0 200 OK

Via:
SIP/2.0/UDP s_cscf.home_a.com       

From:
User_A<sip:ue_a@home_a.com>; tag=7654321

To:
User_A<sip:ue_a@home_a.com>;tag=345678

Call-Id:
12345@ue_a.home_a.com

Cseq:
16667 NOTIFY

Note that since “Expiry” duration of subscription is forced to be equal to duration of registration, un-subscription is assumed when the user de-registers.

Proposal

This document proposes “Explicit Subscription” by using the SIP SUBSCRIBE method. Although, this proposal adds two more messages over the air interface, it eliminates current issues with implicit subscriptions.  Also, an explicit SUBSCRIBE will be needed anyway when other 3GPP services are supported. 

If this proposal is agreed, Nortel will provide the necessary changes to 24.228 and 24.229.
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