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Introduction

In the IMS, the service related filter criteria could be divided into initial set of filter criteria and subsequent set of filter criteria. There could be three different implementation modes or schemes for these criteria with respect to the residency of the service related data as follows:

1. All service related data is stored in the service platforms. The S-CSCF only has the service platform addresses for each subscriber/user.

2. The same as the above case except for the S-CSCF that in addition to the service platform addresses, it also contains the initial set of filtering criteria for each subscriber and related to each service platform.

3. In this case, the initial and subsequent sets of filter criteria are separately stored in the S-CSCF and the service platform, respectively. Subsequent filter criteria are transported to S-CSCF when service logic is invoked.

These three modes are detailed below in terms of service invocation when an initial SIP request message arrives at the S-CSCF. The SIP Application Server is chosen as the ISC terminating entity in service platform in the three models. The choice of AS is purely illustrative, and it doesn’t affect the generality of the implementation of the filter criteria model with other service platforms.

1. Mode 1 (None filter criteria in S-CSCF, SIP is used on ISC)

In this mode, the S-CSCF only has addresses of the application servers for a subscriber. These addresses are downloaded from the HSS at the time of registration. No other service related information about that subscriber is stored in the S-CSCF. All the service related information (e.g., initial and subsequent filter criteria) for that subscriber is AS specific. (For CAMEL, initial filter criteria will be in IMSSF and subsequent filter criteria is in CSE; for OSA, initial filter criteria will be in OSA SCS and subsequent filter criteria is in OSA AS). 

The S-CSCF shall proxy all the SIP messages to the AS in order to determine if there is a need for a service invocation. The ISC interface between the AS and the S-CSCF uses standard SIP, and no extension of SIP is needed. The application server has a standard SIP interface which can allow the AS to be a proxy server, redirect server or B2BUA according to the service invoked. When receiving the SIP message, the application server shall determine whether to invoke service logic by looking at the initial criteria. Initial criteria are service platform dependent criteria, which is used to trigger the interaction with the service logic. For example, in CAMEL, the initial criteria will be CSI. If no initial criterion is met, then the application server acts like a proxy server to return the SIP message back to the S-CSCF. If an initial criterion is met, the service logic shall arm the subsequent triggering points based on the subsequent filtering criteria and the AS can act as a proxy, redirect server or user agent according to the service invoked and return the SIP message (with service related modification) back to the S-CSCF.  
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The figure shows two Application Servers (AS1 and AS2). The reason is that we may have two (or possibly more) application servers each being in a different mode, as there is a major difference between the modes.  This issue will be further discussed when describing Mode 2.

The application servers have both call state control and service control functions. The role of the S-CSCF is taken over by the application server (e.g., the AS playing both Proxy and User Agent roles.) Each application server has to be involved in a session even if no service is invoked. Clearly, this scheme is not very efficient. 

2. Mode 2 (Initial Filter Criteria is in S-CSCF, SIP is used on ISC)

This mode is similar to the previous mode. The only difference is in the S-CSCF. Not only the addresses of the application servers, the subscriber’s initial filter criteria for each application server is also downloaded from HSS onto the S-CSCF at the time of registration. Different with the initial criteria in mode 2, the initial filter criteria in the S-CSCF is service platform independent. The intermediate criteria in the AS is the same as the initial criteria in mode1, and it is service platform dependent. In addition, there is a mapping table between the initial filter criteria and the corresponding application server in the S-CSCF. Because of this, for only those met initial criteria at the S-CSCF, their associated application servers will be contacted by the S-CSCF. If more than one application servers are needed to contact, the S-CSCF shall do it in sequence. The output of the first AS shall be the input of the second AS. This is true only when the output of the first AS matches the initial filter criteria for the second AS. If no initial filter criteria are met, the S-CSCF shall proxy SIP messages to the next SIP server. 
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There is a flow example in the figure above shown in blue colour:

In this example, two application servers are assigned to provide additional services to a subscriber

1. A SIP message that matches initial filter criteria associated with AS1 reaches at S-CSCF

2. The S-CSCF determines that there is an initial filter criteria associated with AS1, then proxy the SIP message to the AS1

3. The AS1 performs any needed service control based on the intermediate criteria for the subscriber and proxies the SIP message possibly with service related modification back to the S-CSCF

4. The S-CSCF checks the received SIP message. If the message does not match the initial filter criteria related to AS2, the S-CSCF proxy the SIP message to the next hop according the routing information in that SIP message

Again, in this mode, the figure shows two Application Servers (AS1 and AS2). The reason is that we may have two (or possibly more) application servers each being in different mode as there is a major difference between mode 1 and mode 2.  In mode 2, the S-CSCF stores a table that has the application servers’ addresses and their corresponding initial filter criteria, so only AS which associated with the met initial criteria will be invoked.  But in Mode 1, every AS has to be visited even if no initial filter criteria are met for an AS.

Again, in this mode, the ISC interface between the AS and the S-CSCF uses standard SIP, and no SIP extension is needed. Furthermore, the implementation scheme in this mode is more efficient than Mode 1. However, from the data storage perspective, this mode requires more memory in the S-CSCF. Same as mode 1, the AS can act as a proxy, redirect server or user agent according to the service invoked.

3. Mode 3 (Initial Filter Criteria is in S-CSCF, SIP is not used on ISC)

In this mode, initial and subsequent filter criteria are separately stored in the S-CSCF and the application server, respectively. The initial filter criteria are downloaded onto the S-CSCF at the time of registration.  In the diagram below, two application servers are assigned to provide services to a subscriber. The S-CSCF might have the knowledge that which initial filter criteria associates which AS. If it has, only AS associated with the met initial filter criteria will be interacted. If not, the S-CSCF shall interact with the application servers in sequence. The output of the first AS shall be the input of the next AS. If the initial filter criterion is met in one AS, the service logic shall be invoked and subsequent filter criteria shall be signalled to the S-CSCF through ISC interface. The S-CSCF shall either notify or interrupt the SIP transaction when SIP messages match subsequent filter criteria according to the instruction from the service platform.

In order to carry the service related filter criteria, the ISC interface shall use a service control oriented protocol, which is able to carry service related information (etc. subsequent filter criteria).
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The diagram above shows this third mode. In this mode, the AS has no SIP signalling and control functionalities, but it has a service control based interface, which can carry service related information. The S-CSCF can play as a SIP Proxy, User agent, Redirect according to the instruction from the AS. 

Comparison between the three models

In mode 1, the AS has both SIP and service control functions, each AS has to be in the signalling path, this could long signalling processing delay and therefore not efficient. Also, the S-CSCF plays a very weak role in SIP signalling, which makes I-CSCF’s S-CSCF selecting function looking unnecessary. Mode 2 is much more efficient in signalling aspect, because only AS with met initial filter criteria will be contacted. The S-CSCF is more intelligent than that of model one, but the AS still plays a strong role in SIP transactions. The major advantage of the model 1 and 2 is that the existing IETF SIP can be used to across ISC interface, and no extension is needed, so that mode 1 and mode 2 are easy to implement. Mode 3 is efficient in signalling aspect, and the S-CSCF has part of the service control function. But its major drawback is that the protocol used on ISC needs to be further defined and developed. It is either to have the SIP extended to have service control functions or develop a completely different protocol to work on ISC interface, this is obviously time consuming and brings a lot more work to R5.

Table below is a summary of the description above:

	
	Signalling Efficiency
	S-CSCF Load
	S-CSCF Intelligence
	Protocol on ISC interface
	Implement difficulty

	Mode 1 (None filter criteria in S-CSCF, SIP is used on ISC) 
	Low
	Low
	Low
	SIP
	Low

	Mode 2 (Initial Filter Criteria is in S-CSCF, SIP is used on ISC)
	High
	Medium
	Medium
	SIP
	Low

	Mode 3 (Initial and subsequent filter criteria separated mode)
	High
	High
	High
	Unknown
	High


Conclusion:

According to the comparison between the three models, from the implement feasibility and signalling efficiency aspects, mode 2 is the best choice for R5.  

Proposal:

It is proposed that the mode 2 is the implementation mode for service filter criteria in 23.218. Also, in the Annex 5.x, delete the part associated with subsequent point of interest. 

5.x
Service Interaction with IP Multimedia Subsystem

Table 5.1 lists the SIP initial points of interest that a service logic would be interested in being notified of. These initial points of interest would invoke a service (or application) in any of the service platforms. This information is downloaded to subscriber’s S-CSCF from HSS during registration. At de-registration or registration expiration, these trigger information will be released from S-CSCF. The first column lists 4 possible cases where the S-CSCF may start interaction with a service platform. The four possible cases are split into originating session establishment and session terminating. The second column identifies the situation that could lead to the invocation of a service. The third column lists the possible SIP messages that can lead to these service invocations. 

	Case
	Service Invocation
	Possible Initial SIP Trigger

	1 MO Session Attempt
	Initial session request by the originating subscriber


	INVITE

Re-INVITE

Refer

	2 MO Session Unsuccessful
	Indication to originating party’s S-CSCF that session establishment failed.
	182 Queued

400 Bad Request

402 Payment Required

407 Proxy Authentication Required

408 Request Timeout

404 Not Found

403 Forbidden

482 Loop detected

483 Too many Hops

486 Busy here

415 Unsupported Media Type

420 Bad Extension

484 Address Incomplete 

500 Server Internal Error

501 Not Implemented

502 Bad Gateway

503 Service Unavailable

504 Server Time-out

505 Version Not Supported

600 Busy Everywhere

603 Decline

604 Does not Exist Anywhere

606 Not Acceptable

	3 Incoming session to terminating subscriber
	Initial incoming call/session request to terminating subscriber. 
	INVITE

Re-Invite

Refer

	4 Incoming session to unreachable terminating subscriber
	Indication at the terminating S-CSCF that session could not be delivered to terminating subscriber
	182 Queued

400 Bad Request

402 Payment Required

407 Proxy Authentication Required

408 Request Timeout

404 Not Found

403 Forbidden

482 Loop detected

483 Too many Hops

486 Busy here

415 Unsupported Media Type

420 Bad Extension

484 Address Incomplete 

500 Server Internal Error

501 Not Implemented

502 Bad Gateway

503 Service Unavailable

504 Server Time-out

505 Version Not Supported

600 Busy Everywhere

603 Decline

604 Does not Exist Anywhere

606 Not Acceptable


Table 5. 1: Initial points of interest

This point of interest information shown in table 5.1 is subscriber specific information. In addition, these points of interest listed above are generic and service platform independent. ISC interface is invoked to interact with service logic during a session when those points of interest are met in user’s S-CSCF.       
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