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Introduction

CN1 received a liaison statement N1-021962, which originated from the IETF, at the CN1#26 meeting in Miami Beach. There was also a liaison statement N1-022045 with guidance from TSG SA. SA1 and SA2 have discussed the IETF liaison and did change any major requirements that 24.229 needs to meet. Therefore CN1 would need some SIP protocol usage that does not align to pure SIP proxy usage in order to meet these 3GPP requirements. CN1 generated output liaison N1-022160 to document comments agreed upon from CN1#26. 
This paper describes proposed changes to the S-CSCF to help address the general classes of issues identified by IETF in N1-021962 (repeated below).  Later in this paper these issues are referenced as (issue 1), (issue 2) and (issue 3).

There are three general classes of issues that we have identified:

1. IMS Call State Control Function (CSCF) nodes send messages that

    the SIP RFCs reserve to User Agents without implementing

    the functions required for User Agents. There is some 3GPP

    view that this is justified by viewing the CSCF as a "back to back

    user agent" with the User Agent, but it is not done correctly,

    because the CSCF must be implemented in all ways as User Agent

    in order to be serve as a B2BUA in this manner.

2. IMS CSCF nodes modify headers in ways explicitly prohibited to

    proxies by the SIP RFCs, again without implementing associated UA

    behavior.

3. IMS CSCF nodes modify bodies in messages which is not permitted to

    proxies by SIP RFCs, again without implementing the associated UA

    behavior.

Discussion

As currently defined, the S-CSCF is a logical entity that provides both UA and proxy behaviors at different times for different purposes as described in TS 24.229, clause 4.1.  However, there are some cases where the UA and proxy roles are muddled in the subsequent 5.4.x clauses, i.e. behaviors from both roles are used within the same dialog.  These inconsistencies should be cleaned up to be compliant in the use of the SIP protocol. 3GPP uses IETF protocols, but is not restricted to the IETF architecture.

There are two basic approaches to resolve cases of the S-CSCF mixing proxy and UA roles within a dialog.  One is to make the S-CSCF strictly follow the SIP proxy behaviors when operating as a proxy within a dialog or standalone transaction.  The other is to make the S-CSCF strictly follow the UA role, which results in the need for two UA roles in the B2BUA mode.  This applies the S-CSCF associated with the originating UE and the S-CSCF associated with the terminating UE.

Having the S-CSCF strictly follow the proxy role would result in the S-CSCF not meeting the 3GPP stage 2 requirements for manipulating the SDP (issue 3) based on subscription and generating BYE requests (issue 1).  As such, this approach is not viable.  Also, to support the routing based on filter criteria, the S-CSCF manipulates headers to perform routing that is beyond a simple proxy (issue 2). 

Having the S-CSCF strictly follow the B2BUA role will address issues 1, 2 and 3 for IETF protocol compliance. As a B2BUA, SDP may be changed (issue 3) based on subscription.  Also, BYE requests may be generated (issue 1) to either dialog on each side of the B2BUA without having to do special things with Record-Route and Contact.  Finally, headers may be modified (issue 2) as needed, such as for manipulating the Route header for interacting with AS and for network hiding.  

Having the B2BUA role for the S-CSCF also allows for flexibility in the evolution of the S-CSCF as enhancements are added in Rel-6 and beyond. 
When the S-CSCF is operating in B2BUA mode, the following applies:

a. The S-CSCF behaves as a B2BUA when receiving the initial request. The S-CSCF associated with originating UE is a B2BUA when receiving INVITE from originating UE.  The S-CSCF associated with terminating UE is a B2BUA when receiving INVITE from originating S-CSCF (possibly via I-CSCF) or MGCF.

b. The S-CSCF behaves as a B2BUA for each interaction with an AS.  This means that there will always be a new dialog started by the S-CSCF when contacting an AS based on initial filter criteria.

c. The S-CSCF behaves as a B2BUA when sending the request towards the final destination after interactions with AS. The S-CSCF associated with originating UE is a B2BUA when sending INVITE to BGCF/MGCF or terminating S-CSCF (possibly via I-CSCF).  The S-CSCF associated with terminating UE is a B2BUA when sending INVITE to the UE.

In all cases, the S-CSCF will be responsible for managing the correlation between the two dialogs that get created due to the B2BUA role.  

The S-CSCF B2BUA role could be defined to have complete freedom to use or not use messages and data from one dialog when managing the correlated dialog.  However, this would allow it to behave as an AS and this is not the intent of the suggested change. But the S-CSCF will need some freedom to change a subset of the headers and the message bodies.

The S-CSCF procedures need to define behavior for header manipulations that an AS can expect and is substantially under control of the service profile - which controls which other AS can be involved.  Of course, any AS that is not the first AS to be contacted cannot rely on any information being passed transparently due to a previous B2BUA AS in the path making alterations to the request. 

The general rule for the B2BUA S-CSCF should be that all message bodies and headers are transferred from the message received one side of the B2BUA to the message sent on the other side of the B2BUA for the correlated dialog.  This includes unknown methods, but it will be assumed that an unknown method received outside of a dialog is standalone transaction. Exceptions to the transparent mapping rule should be documented in the appropriate clauses.  

Examples of headers that should be copied include the following:

· Request-URI

· Require

· Subject

· Supported

· Content-Type

· Content-Length (although it may change if SDP changes)

· “P-headers” (but changes by the S-CSCF are also allowed, as currently specified in 24.229)

There are some headers that are dialog related and should not be copied:

· To

· From

· Call-ID

· Contact

· Cseq

· Record-Route

· Route

· Via

Exceptions to the transparent mapping are as follows:

· SDP may be changed based on profile data

· Route header may be changed to have S-CSCF insert itself as the second topmost entry

Proposal

To address the 3 general issues identified by IETF in N1-021962 for the S-CSCF, changes should be made in TS 23.218 and TS 24.229 to describe how the S-CSCF shall operate in a B2BUA role.  Also, the examples in TS 24.228 should be updated to reflect the S-CSCF as B2BUA.  Actions are also needed in SA2 to have consistent descriptions or duplication removed.

Separate CRs have been submitted to this meeting to address the following changes to TS 24.229.

· Clause 4.1 needs to change the high-level description to indicate that the S-CSCF behaves as B2BUA when interacting with UE and AS for dialogs and standalone transactions.

· Clauses 5.4.3.2, 5.4.3.3, 5.4.5.1.2,  5.4.5.2, and 6.3 needs to change the S-CSCF procedures to specify how it operates in B2BUA mode instead of proxy when interacting with UE and AS for dialogs and standalone transactions.  
· Clause A.2.2.2 needs to be changed to remove S-CSCF from proxy role for item 14.

Also, a CR has been submitted to this meeting to address changes to TS 23.218 for clauses 6.6, 6.9, 9.1.1 and annex B so that the descriptions of S-CSCF proxy behavior are changed to be consistent with B2BUA behavior.  For example, there are currently several references to forwarding messages from the S-CSCF on the same dialog.  Also, there are diagrams with explicit labels on the dialogs showing that the S-CSCF is a proxy.

TS 24.228 will need to be changed because the examples of when S-CSCF is operating as SIP proxy have some header values that will no longer be allowed.

TS 23.228 will need changes to clauses 4.2.4 and 4.6.3 so that the descriptions of S-CSCF proxy behavior are changed to be consistent with B2BUA behavior.  Clause 4.2.4 currently explicitly references the S-CSCF as a proxy (with same diagrams as in 23.218 clause 9.1.1) and clause 4.6.3 describes S-CSCF forwarding messages.

