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Introduction

At the previous CT1 meeting there was a discussion paper presented (C1-080170) on the identified need by 3GPP2 to have the S-CSCF include the Timestamp header in the incoming SIP REGISTER request from the UE in the 3rd Party SIP REGISTER request sent to the AS in order for the 3GPP2 VCC solution to work correctly.  CRs were also presented to change the S-CSCF behaviour to always include in the 3rd Party SIP REGISTER a Timestamp header containing the contents of the Timestamp header from the incoming SIP REGISTER if present. These CRs could not be agreed because there were concerns from several companies in CT1 regarding:
1. The appropriateness of the S-CSCF copying the Timestamp header from the incoming SIP REGISTER request to the 3rd Party SIP REGISTER request and compliance with RFC 3261 since for REGISTER the S-CSCF acts as a UA and not a proxy.
2. The possible impact on applications and/or test tools or performance monitoring tools if the timestamp header value was not the value of the timestamp at the S-CSCF but a value copied from an incoming SIP REGISTER request

3. Application Servers other than the 3GPP2 VCC AS will also receive the Timestamp header containing the value included by the UE so the change is not simply isolated to the VCC AS and could have impacts on the other AS that were not foreseen and have not been tested.

4. The proposed change to the S-CSCF is the result of a specific application level solution unique to a particular design solution adopted for one particular application (3GPP2 VCC) and is not a general missing IMS functionality problem or a generally applicable IMS solution that will be a basic capability used by many applications. 
This contribution discusses the above issues and proposes a general solution that can be used to solve this issue (potentially in a backwards compatible manner with existing 3GPP2 VCC UEs and 3GPP2 VCC AS) and how the S-CSCF could provide such kind of application specific behaviour in a programmable manner without requiring an S-CSCF upgrade every time a new application specific requirement is identified to tunnel information from the incoming SIP REGISTER request to the 3rd Party SIP REGISTER request. 
Discussion
The following analyses the issues above:

1. The appropriateness of the S-CSCF copying the Timestamp header from the incoming SIP REGISTER request to the 3rd Party SIP REGISTER request and compliance with RFC 3261 since for REGISTER the S-CSCF acts as a UA and not a proxy.

The S-CSCF acts as a UAS when receiving incoming SIP REGISTER requests from the UE and acts as a UAC when originating the 3rd party SIP REGISTER request to the AS. According to RFC 3261:

20.38 Timestamp

   The Timestamp header field describes when the UAC sent the request to the UAS.
The UAC for the 3rd party SIP REGISTER is the S-CSCF and therefore to be compliant with RFC 3261 the timestamp value needs to be the value of the timestamp as determined by the S-CSCF and NOT the value inserted by the UE. 
2. The possible impact on applications and/or test tools or performance monitoring tools if the timestamp header value was not the value of the timestamp at the S-CSCF but a value copied from an incoming SIP REGISTER request.
Applications and or test tools or performance monitoring tools may use the Timestamp header for determining the performance or for diagnostics of the ISC interface between the S-CSCF and the AS. If the Timestamp header value included in the 3rd party SIP REGISTER is not consistent with the Timestamp header values in other SIP requests and responses on the ISC interface this may cause confusion when diagnosing problems or trigger alarms or error report logging etc.
3. Application Servers other than the 3GPP2 VCC AS will also receive the Timestamp header containing the value included by the UE so the change is not simply isolated to the VCC AS and could have impacts on the other AS that were not foreseen and have not been tested.

If the S-CSCF always includes in the 3rd party SIP REGISTER request a Timestamp header containing the value included by the UE all AS that receive the 3rd party SIP REGISTER request will now receive the Timestamp header value. These other AS may not have been tested with 3rd party SIP REGISTER requests containing the Timestamp header so at the very least these applications would need to be retested with such a scenario in order to ensure that this doesn’t cause a problem. Any software issues with receiving a Timestamp header would potentially not show up until the first time a UE registers including a Timestamp header in the SIP REGISTER request.
4. The proposed change to the S-CSCF is the result of a specific application level solution unique to a particular design solution adopted for one particular application (3GPP2 VCC) and is not a general missing IMS functionality problem or a generally applicable IMS solution that will be a basic capability used by many applications. 
It is a basic architectural principle of IMS that the IMS core network should contain only general IMS capabilities and that the CSCFs shouldn’t contain application or service specific behaviours as these should rightly be performed by the Client Application running on the IMS UE and the corresponding Application Server. The transport infrastructure layer (i.e CSCFs and TS 24.229 procedures) and the application/service layer should be kept separate. Ultimately we need to get to the point (to use a Barbeque analogy) where we can stick a fork in TS 24.229 and say “its done!”,  whilst continuing to roll out new applications and services without requiring any software changes to the IMS core network elements  (CSCFs etc). This is one of the potential  benefits of IMS in the future – the ability to roll out new application and service without requiring and waiting for an upgrade of the underlying infrastructure to make it work.
Therefore we conclude that to simply agree the proposal in C1-080170 and the associated CRs in C1-080382 or C1-080171 is not acceptable. However the fact remains that 3GPP2 has implemented an application that requires that the Timestamp header value inserted by the 3GPP2 VCC UE is delivered to the 3GPP2 VCC AS in order to work correctly. Whatever the merits of the solution using the Timestamp header in the spirit of Common IMS a solution needs to be found that meets the 3GPP2 need while preserving the architectural integrity and SIP RFC compliance of the IMS core network and which isolates the impact to only the 3GPP2 VCC AS. 
Proposed Solution
While the proposal that the S-CSCF copy the Timestamp header from the incoming SIP REGISTER request into the outgoing 3rd party SIP REGISTER request is unique this is not the first time that proposals have been made to have the S-CSCF copy some of  the contents of the incoming SIP REGISTER into the 3rd party SIP REGISTER request or incorrect assumptions have been made in AS application proposals about the contents of the 3rd party SIP REGISTER request being the same as the incoming SIP REGISTER request (a common misconception is that the Contact header in the 3rd party SIP REGISTER request contains the feature tags contained in the Contact header of the incoming SIP REGISTER request). Currently the 3rd party SIP REGISTER request does  include some headers copied from the incoming SIP REGISTER in the 3rd party SIP REGISTER and whilst these headers are those considered generally useful for applications several of these have conditions for inclusion such as the AS is part of  the same trust domain as the S-CSCF or the AS belongs to the same operator as the S-CSCF. How the S-CSCF knows these conditions, (especially if an intermediary such as a SCIM is included in the route between S-CSCF and the destination AS) is not specified and it has to be assumed is by some proprietary configuration.
The following text from TS 24.229 provides some examples of such headers:

5.4.1.7 Notification of Application Servers of Registration Status

During registration, the S-CSCF shall include a P-Access-Network-Info header and a P-Visited-Network-ID header (as received in the REGISTER request from the UE) in the 3rd-party REGISTER sent towards the ASs, if the AS is part of the trust domain. If the AS is not part of the trust domain, the S-CSCF shall not include any P-Access-Network-Info header or P-Visited-Network-ID header.

j)
in case the original received REGISTER request contained a P-User-Database header and the AS belongs to the same operator as the S-CSCF, optionally a P-User-Database header which shall contain the received value.

It seems therefore to be a general requirement that the capability be provided to include some of the contents of the incoming SIP REGISTER request in the 3rd party SIP REGISTER request based on certain conditions or based on the service logic. It should also be considered that future applications such as ICS or Service Level Tracing or Service Broker functionality may also have the need to either tunnel information to the AS via the S-CSCF in the SIP REGISTER request or in other ways can take advantage of this capability. 

Currently the initial Filter Criteria provides the service logic for the S-CSCF. Indeed the S-CSCF can include based upon initial Filter Criteria information stored in the HSS in the form of the Service-Info element which can be transported in the body of the 3rd party SIP REGISTER request. It would therefore seem appropriate that if we need the capability on an application/service or configuration basis to include in the 3rd party SIP REGISTER request certain headers or other content either statically or from the incoming SIP REGISTER request that this be done based upon initial Filter Criteria on an AS by AS basis. In fact there may be the need for the S-CSCF to be able to include additional headers in other SIP requests based upon initial Filter Criteria as well.

It is therefore proposed that initial Filter Criteria be enhanced to provide the additional capability to include the content of headers or bodies in requests sent to Application Servers either directly as headers or bodies of the outgoing request or in that case of the incoming Request-URI and also incoming headers in a SIPfrag in the body of the outgoing request.
It should be noted that the Request-URI and some headers (To, From, Contact, Cseq, Call ID, Via) from the incoming SIP REGISTER request cannot be included directly as SIP headers of the 3rd party SIP REGISTER request since these headers have defined values for 3rd party SIP REGISTER request or are restricted by protocol behaviour. Other SIP headers shouldn’t be included containing values from the incoming SIP REGISTER request based upon SIP protocol compliance considerations.  A SIPfrag is therefore the recommended way to indicate in the 3rd party SIP REGISTER request the headers as well as the Request-URI from the incoming SIP REGISTER request.
Additional advantages oft this approach includes allowing feature tags from the incoming SIP REGISTER request to be included in the 3rd party SIP REGISTER request preventing the need to subscribe to registration event package simply to obtain UE capabilities (this could be a big performance advantage) and also that if SIP Outbound or other SIP extensions that add additional parameters (such as the reg-id parameter) or new headers to SIP REGISTER are used an AS can easily obtain those.
We would recommend that 3GPP2 consider if at this stage it is still possible to modify the 3GPP2 VCC AS behaviour to obtain the Timestamp header from a SIPfrag in the 3rd party SIP REGISTER request in order to maintain compliance with RFC 3261 at the S-CSCF however the S-CSCF isn’t going to check compliance with any RFC when instructed by initial Filter Criteria to include a header from one request in another so on a proprietary and at own risk basis the Timestamp header from the incoming SIP REGISTER request could still be included as a header  in the 3rd party SIP REGISTER request using this solution if 3GPP2 decide to continue to do so but this would not be standardized IMS behaviour.
Proposal
It is proposed that the above approach be taken by 3GPP as a solution to the 3GPP2 VCC Timestamp issue and as a general capability for IMS.

RIM has provide similar discussion papers for discussion in both SA2 and CT1 and a CR to SA2 to include such a capability in initial Filter Criteria in TS 23.228. 
If it is agreed as the way forward then additional changes will be required in CT4 to enhance the initial Filter Criteria and also in CT1 to modify S-CSCF behaviour based on filter criteria in TS 23.218 and TS 24.229. 
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