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Introduction

When a SIP REGISTER request is received at the S-CSCF, the HSS is contacted over the Cx interface.  The purpose is to associate the S-CSCF with the subscriber’s record in the HSS database and to download profile information from the HSS to the S-CSCF.  The profile information may contain a list of Application Servers (AS), where each AS may provide services to the subscriber.  There will be filter information given to the S-CSCF so that it may contact the appropriate AS when the specified events happen.  

[3G TS 23.228] currently specifies that the SIP message received by the S-CSCF will be passed to each AS specified in the filter from the HSS for the subscriber.  There was an assumption that this would be for a session message such as SIP INVITE.  SIP REGISTER is an event that requires different procedures.  The S-CSCF is the SIP registrar, so the SIP REGISTER request should not be forwarded on to each AS.  Some other mechanism is required to notify each AS that subscriber is registered.

The HSS may also contain AS specific profile information that needs to be provided to the corresponding AS during the registration process.  The HSS would not be aware of the interpretation of the data, but would simply provide a storage and retrieval mechanism.  The retrieval mechanism needs to be defined for downloading the information to each AS.  The mechanism used for SIP AS and OSA AS may be different from the mechanism for CAMEL.  Data retrieval is a secondary discussion for this proposal.  However, the trigger for the retrieval mechanism is tied to the notification issue for registration. 

Discussion

Making each AS aware that the subscriber is registered is similar to the presence model.  There is a framework defined in <draft-ietf-sip-events-01.txt> for event notification.  The SUBSCRIBE and NOTIFY methods are defined for event notification purposes.  Specific packages, such as <draft-ietf-simple-winfo-package-00.txt> “A SIP Event Sub-Package for Watcher Information”, are defined to build on the framework.  A new sub-package may need to be defined for 3GPP, or an existing sub-package may be able to be reused.

Alternative 1:

Figure 1 illustrates the SUBSCRIBE/NOTIFY methods for event notification.  In this alternative, the AS does a “pull” operation to retrieve AS-specific subscriber information from the HSS.

There is a “catch-22” issue with the initial SUBSCRIBE request.  The intended purpose of the SUBSCRIBE/NOTIFY method is to have an entity generate a Call-ID for a subscription to a set of events.  The notification would then use the same Call-ID to correlate back to the subscription.  The event of interest here is the SIP REGISTER request.  So the AS needs to send a SUBSCRIBE to the S-CSCF that will receive the REGISTER.  However, the S-CSCF is not assigned until the I-CSCF chooses it upon receipt of the initial REGISTER request for an unregistered subscriber.  Thus, the AS can not know in advance which S-CSCF will be chosen and which S-CSCF it must send the SUBSCRIBE.  This is not a problem for other events that happen after registration, since the AS can be informed of the S-CSCF prior to sending SUBSCRIBE.

There are three apparent solutions to this dilemma.  

(a) One approach would be to provision the AS with the addresses of all possible S-CSCF entities for a particular “home” network.  Each AS subscriber would then be associated with a “home” network and a SUBSCRIBE request would be sent to each S-CSCF within that “home” network for that subscriber with a unique {to, from, Call-ID} tuple.  The SUBSCRIBE requests would need to be refreshed from the AS prior to expiration.  There may be an issue of flooding the S-CSCF(s) with SUBSCRIBE requests whenever the AS is reinitialised.  The S-CSCF that gets assigned from SIP REGISTER would then send the NOTIFY request to the AS (with indicator for REGISTER).  The other S-CSCFs in the “home” network for that subscriber won’t be involved until possibly the next REGISTER, but they still needed to use resources.  The S-CSCF would still use the HSS provided data to determine the order to contact multiple AS, but there would be a choice of using HSS or SUBSCRIBE data for determining which events require a NOTIFY.

(b) A second approach would be to have an “implicit” SUBSCRIBE operation for each subscriber by sending a “bulk” SUBSCRIBE request.  There would still be a need to provision addresses for all possible S-CSCF entities.  But the difference would be that the “from” field (with tag) is for the AS and not for a particular subscriber when the SUBSCRIBE is sent to the S-CSCF.  When the S-CSCF sends a NOTIFY request to the AS, it will use the Call-ID from the SUBSCRIBE.  It will also take the “from” field tag from the SUBSCRIBE and use that tag for the “to” field, which will now contain the subscriber address (there is no “bulk” NOTIFY).  The AS will consider this NOTIFY to be a match to the “bulk” SUBSCRIBE and take the appropriate actions for the subscriber.  The S-CSCF would rely on the HSS data to determine which events require a NOTIFY and the order to contact multiple AS.  The “bulk” SUBSCRIBE requests would also need to be refreshed with each S-CSCF, but it is less wasteful of resources since there would be a relatively small number of these messages.

(c) A third approach would be to have fully “implicit” SUBSCRIBE operations for each subscriber.  In this approach, the S-SCSF generates the Call-ID for each NOTIFY request that it sends (S-CSCF behaves as UA is allowed in 3GPP TS 23.228, sub-clause 4.6.3).  In common with the other approaches, the S-CSCF relies on the HSS filters to determine which AS needs to receive a NOTIFY for the specified events.  This approach has the advantage of not requiring any actual SUBSCRIBE requests to be sent.  Each AS would always accept the NOTIFY for the REGISTER event.  The AS could be programmed to use wild cards for the data of the {to, from, Call-ID} tuple to “ensure” the match of the “implicit” SUBSCRIBE with the NOTIFY for the REGISTER event.  This “non-SUBSCRIBE” mechanism is consistent with <draft-ietf-sip-events-01.txt>, section 4.3.  Individual SUBSCRIBE operations could be implemented after the REGISTER event, or the “implicit” SUBSCRIBE operations could also be used for all subsequent events (driven by the filter information received from the HSS) because the S-CSCF would have received an acknowledgement from each AS.  If “implicit” SUBSCRIBE operations are always assumed, then option 1(c) for the REGISTER event provides a handling method common with all the other events.  Or, the “implicit” SUBSCRIBE may result in the S-CSCF simply forwarding the request associated with the event to the AS when the non-REGISTER event occurs (versus sending a NOTIFY message).

For all 3 cases (a,b,c),  the S-CSCF will have an option to only send the NOTIFY if it is an initial registration versus a re-registration.  Since the AS retrieved the subscriber upon receiving the first NOTIFY, a second NOTIFY is not necessary for data retrieval purposes.  If it is desired to provide the AS with an expiration time in the original NOTIFY (e.g. Expires header), then a refresh operation may be needed upon re-registration (i.e. send another NOTIFY). 

For de-registration, the S-CSCF can send a NOTIFY with header “Expires: 0”.  The AS can interpret this to mean that the subscriber is now gone and release any local resources.
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Figure 1: S-CSCF Initiated NOTIFY Method - AS Pull from HSS

Alternative 2:

Figure 2 shows another way of using the SUBSCRIBE/NOTIFY methods to contact each AS.  In this alternative, the AS does a “pull” operation to retrieve AS-specific subscriber information from the HSS.

In this case, the SUBSCRIBE method is used as the trigger mechanism to inform each AS of the REGISTER event.  It may seem a bit backwards, but it has the advantage that no messages need to be sent in advance of the event.  However, this could be viewed as confusing.

It is possible for the AS to send a NOTIFY to the S-CSCF later on, but it isn’t clear if this would be needed for anything.

For de-registration, the S-CSCF can send a new SUBSCRIBE with header “Expires: 0”.  The AS can interpret this to mean that the subscriber is now gone and release any local resources.
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Figure 2: S-CSCF Initiated SUBSCRIBE Method – AS Pull from HSS

Alternative 3:

Figure 3 shows another alternative to contact each AS using REFER <draft-ietf-sip-refer-02.txt>.  The sequence of messages is similar to alternative 2. In this alternative, the AS does a “pull” operation to retrieve AS-specific subscriber information from the HSS.

In this case, the REFER method is used as the trigger mechanism to inform each AS of the REGISTER event.  The Refer-To header would need to have an address that resolves to the HSS.  The Referred-By header would need to have the SIP URL of the subscriber who has just registered with the S-CSCF.  There may be a need to include a message body to make it clear how to contact the HSS – details to be determined. The REFER method has the same advantage of alternative 2 – no messages need to be sent in advance of the REGISTER event.

With the REFER method, it is required that the AS to send a NOTIFY to the S-CSCF, but it isn’t clear if this would be really be needed for anything or if it simply becomes overhead of the REFER method.

For de-registration, the S-CSCF can send a new REFER with header “Expires: 0”.  The AS can interpret this to mean that the subscriber is now gone and release any local resources.

Another way to consider using REFER it to have the S-CSCF request the AS to send a SUBSCRIBE request back to the S-CSCF.  This would be a blending of alternative 1(a) with the addition of the REFER method.  But it also appears to have a “catch-22” problem that now the S-CSCF gets the SUBSCRIBE after the REGISTER event is already in progress or has passed.  So, this does not appear to be a feasible use of the REFER method.
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Figure 3: S-CSCF Initiated REFER Method – AS Pull from HSS

Alternative 4:

Figure 4 shows a non-SIP mechanism to notify each AS of the registration and to send AS-specific profile information.  In this alternative, the HSS does a “push” operation to send AS-specific subscriber information to the AS.  In fact, the notification and data push are accomplished with the same operation.  This alternative is the most efficient of the 3 alternatives, but the two operations are coupled together.  The coupling could potentially add future complications to the S-CSCF – HSS interface (e.g. maintaining a expiration time within the AS for the profile data).  The trigger for the push is the successful Cx-pull operation at the HSS.  For that same subscriber, the HSS uses the list of AS that it sent to the S-CSCF and then sends the appropriate AS-specific data to each AS.  This alternative would require the HSS support both push and pull models for transferring subscriber profile data, which could be viewed as undesirable.  If the HSS also includes the S-CSCF address/identifier, then each AS could send SUBSCRIBE requests to indicate specific events for later notification.  Under this alternative, explicit SUBSCRIBE is likely necessary because the S-CSCF would not have received any confirmation of the AS availability for an implicit SUBSCRIBE.

For de-registration, the HSS can send another “push” to the AS with a “null” indication for the subscriber.  The AS can interpret this to mean that the subscriber is now gone and release any local resources.
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Figure 4: HSS Push Method to AS for Data and Notification

Conclusion

In determining the best solution, something else to consider is whether or not notification for non-REGISTER events are really going to use a NOTIFY message.  For example, when the INVITE request is received at the S-CSCF, will the S-CSCF (based on HSS filter) send a NOTIFY to the AS or will it simply send the INVITE message?  It seems that the latter is more in line with the behaviour assumed from 3GPP TS 23.228.  As such, the S-CSCF needs to receive some confirmation of availability from each AS indicated in the HSS profile.  This way the S-CSCF will know if the AS is ready to accept requests such as INVITE.

Alternative 1(c) is recommended since it provides a flexible and efficient approach that can be consistent with all types of events to notify an AS.  It allows for the S-CSCF to be aware of each status after registration so that it has the option to send event requests over to the AS (i.e. send the INVITE, not a NOTIFY).  The S-CSCF will still handle explicit SUBSCRIBE requests, if received, and respond with NOTIFY messages when the appropriate event occurs.

The details of the sub-package for the SIP event infrastructure need to be worked out.  The NOTIFY request will at least need to contain an indication that it is for the SIP REGISTER event.  Other information from the SIP REGISTER request may also be needed, such as the “Expire” header.  A simple approach would be to include the entire SIP REGISTER request within the body of the NOTIFY request.  Appropriate “Event” and “Content-Type” headers will need to be defined to identify this sub-package.

Alternative 4 is another potential candidate to consider.  It has the potential disadvantage of the S-CSCF not being aware of whether or not each AS is available, unless explicit SUBSCRIBE operations are required for non-REGISTER events.
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