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1 Introduction

This contribution provides a set of proposed registration and deregistration flows for discussion and as a basis for further work on Stage 2.

2 Discussion

This contribution is similar to contribution S2-001453 from Lucent proposed in Bristol. This contribution differs from Lucent’s contribution in that all registrations (initial, re-registrations, and de-registrations) follow the same path in the network. The reasons for this approach are:

1. Consistency of REGISTER handling, simplifying the P-CSCF and the I-CSCF.

2. Resiliency of the registration procedures to S-CSCF failure. In particular, failures in the S-CSCF will be detected and handled quickly rather than waiting for registration timers to expire.

3. Allows future standardization of changes in the S-CSCF during the re-registration period.

A couple of points regarding the REGISTER request in SIP may help explain these reasons. In SIP, the initial REGISTER, subsequent re-REGISTERs, and finally de-registration are handled in a uniform manner. De-registration is simply a REGISTER with an expiration of zero seconds. Subsequent REGISTER requests after an initial REGISTER message are not considered deltas of this initial REGISTER. Each REGISTER request, regardless of prior REGISTER requests, can be handled the same: the expiration and information of the new REGISTER request supercedes the current registration expiration period and data (if any). 

It is assumed that expiration timers exist in the P-CSCF, S-CSCF and HSS for the registration information that is stored in each of these nodes. In addition, the UE will maintain its own expiration timer for each of the registrations it maintains. When these expiration timers pop, the registration data is cleared. In addition, the UE may choose to perform a re-registration to refresh its registration data/state.

3 Proposal
It is proposed that these flows (subject to revision) be placed in the section 5.4.1 and section 5.4.X (a new section for re-registration) of TS 23.228 to serve as a basis for further contribution. 

5.4.X.1 Re-registration Information Flow: S-CSCF is in the Home Network

This information flow shows the periodic application level re-registration initiated by the UE in response to the expiration of the registration information or in response to a change in the registration status of the UE. Note that the information flow is identical to the initial registration case.
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1. The registration expires in the Ue. To re-register, the Ue sends a new REGISTER request. The Ue sends the REGISTER information flow to the proxy (subscriber identity, home networks domain name). 

2. Upon receipt of the register information flow, it shall examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF).  The proxy does not use the entry point cached from prior registrations. The proxy shall send the Register information flow to the I-CSCF (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.  When the I-CSCF receives the registration information flow from the proxy, it shall examine the subscriber identity and the home domain name, and employ the services of a name-address resolution mechanism, to determine the HSS address to contact. 

3. The I-CSCF shall send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name).  The P-CSCF name is the contact name that the operator wishes to use for future contact to that P- CSCF. (Editors Note: It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent register messages).  The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name) information flow is sent to the HSS.  

4. Cx-Query Resp (indication of S-CSCF) is sent from the HSS to the I-CSCF. 

5. The I-CSCF shall forward the REGISTER request to the current S-CSCF of the subscriber.

6. The S-CSCF shall send Cx-Put (subscriber identity, S-CSCF name) to the HSS.  The HSS stores the S-CSCF name for that subscriber and updates the expiration timer in the HSS for this subscription data.

7. The HSS shall send Cx-Put Resp to the S-CSCF to acknowledge the sending of Cx-Put.

8. On receipt of the Cx-Put Resp information flow, the S-CSCF shall send the Cx-Pull information flow (subscriber identity) to the HSS in order to be able to download the subscriber profile to the S-CSCF.  The S-CSCF shall store the P-CSCFs name, as supplied by the visited network.  This represents the name that the home network forwards the subsequent terminating session signalling to for the Ue. Note: As an optimization, the S-CSCF can detect that this is a re-registration, and not perform the Cx-Pull to reduce the load on the HSS. Further possible optimizations are FFS.

9. The HSS shall returns the information flow Cx-Pull Resp (subscriber profile) to the S-CSCF.  The S-CSCF shall store the subscriber profile for that indicated user. 

10. The S-CSCF shall determine whether the home contact name is the S-CSCF name or the hI-CSCF name.  The home contact name will be used by the P-CSCF to forward signalling to the home network. The S-CSCF shall return the 200 OK information flow (serving network contact name, S-CSCF name) to the I-CSCF.

11. The I-CSCF shall send information flow 200 OK (serving network contact name) to the P-CSCF.   The I-CSCF shall release all registration information after sending information flow 200 OK.

12. The P-CSCF shall store the serving network contact name, and shall send information flow 200 OK to the Ue.

5.4.X.2 Re-registration Failure Information Flow: serving CSCF in the Home Network

This information flow shows thehandling of the failure of the S-CSCF to respond to an application level re-registration request. The I-CSCF is able to recover and signal to the P-CSCF and UE that an error has occurred and that the UE should initiate a new re-registration.
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1. The registration expires in the Ue. To re-register, the Ue sends a new REGISTER request. The Ue sends the REGISTER information flow to the proxy (subscriber identity, home networks domain name). 

2. Upon receipt of the register information flow, it shall examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF).  The proxy does not use the entry point cached from prior registrations. The proxy shall send the Register information flow to the I-CSCF (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.  When the I-CSCF receives the registration information flow from the proxy, it shall examine the subscriber identity and the home domain name, and employ the services of a name-address resolution mechanism, to determine the HSS address to contact. 

3. The I-CSCF shall send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name).  The P-CSCF name is the contact name that the operator wishes to use for future contact to that P- CSCF. (Editors Note: It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent register messages).  The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name) information flow is sent to the HSS.  

4. Cx-Query Resp (indication of S-CSCF) is sent from the HSS to the I-CSCF. 

5. The I-CSCF shall forward the REGISTER request to the current S-CSCF of the subscriber. Because of network failure and/or S-CSCF failure, the REGISTER request times out in the I-CSCF waiting for a response from the S-CSCF.

6. The I-CSCF shall send Cx-Select-Pull  (subscriber identity, visited network capabilities) to the HSS to request a subset of the subscriber information necessary for the I-CSCF to select a new S-CSCF.  The HSS clears the S-CSCF name for that subscriber. Note that this would not be possible if the REGISTER request was sent directly to the S-CSCF.

7. The HSS shall send Cx-Select-Resp (subscriber information) to the I-CSCF to acknowledge the sending of Cx-Select. The I-CSCF will use this information to select a new S-CSCF for the subscriber.

8. The I-CSCF shall forward the REGISTER request to the newly selected S-CSCF of the subscriber.

9. The S-CSCF shall send Cx-Put (subscriber identity, S-CSCF name) to the HSS.  The HSS stores the S-CSCF name for that subscriber and updates the expiration timer in the HSS for this subscription data.

10. The HSS shall send Cx-Put Resp to the S-CSCF to acknowledge the sending of Cx-Put.

11. On receipt of the Cx-Put Resp information flow, the S-CSCF shall send the Cx-Pull information flow (subscriber identity) to the HSS in order to be able to download the subscriber profile to the S-CSCF.  The S-CSCF shall store the P-CSCFs name, as supplied by the visited network.  This represents the name that the home network forwards the subsequent terminating session signalling to for the Ue.

12. The HSS shall returns the information flow Cx-Pull Resp (subscriber profile) to the S-CSCF.  The S-CSCF shall store the subscriber profile for that indicated user.

13. The S-CSCF shall determine whether the home contact name is the S-CSCF name or the hI-CSCF name.  The home contact name will be used by the P-CSCF to forward signalling to the home network. The S-CSCF shall return the 200 OK information flow (serving network contact name, S-CSCF name) to the I-CSCF.

14. The I-CSCF shall send information flow 200 OK (serving network contact name) to the P-CSCF.   The I-CSCF shall release all registration information after sending information flow 200 OK.

15. The P-CSCF shall store the serving network contact name, and shall send information flow 200 OK to the Ue.

5.4.1.1 De-registration Information Flow: serving CSCF is in the Home Network

This information flow shows application level de-registration initiated by the UE. De-registration may be used upon roaming to a new network, powering off of the terminal, etc. De-registration is accomplished through sending a REGISTER request with an Expires: (expiration time) value of zero seconds. Note that the information flow is identical to both the initial registration and the re-registration with the exception that a Cx-Pull is not performed by the S-CSCF (an optimization).
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1. To de-register, the Ue sends a new REGISTER request with an expiration time of zero seconds. The Ue sends the REGISTER information flow to the proxy (subscriber identity, home networks domain name). 

2. Upon receipt of the register information flow, it shall examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF).  The proxy does not use the entry point cached from prior registrations. The proxy shall send the Register information flow to the I-CSCF (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.  When the I-CSCF receives the registration information flow from the proxy, it shall examine the subscriber identity and the home domain name, and employ the services of a name-address resolution mechanism, to determine the HSS address to contact. 

3. The I-CSCF shall send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name).  The P-CSCF name is the contact name that the operator wishes to use for future contact to that P- CSCF. (Editors Note: It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent register messages).  The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name) information flow is sent to the HSS.  

4. Cx-Query Resp (indication of S-CSCF) is sent from the HSS to the I-CSCF. 

5. The I-CSCF shall forward the de-registration request to the current S-CSCF of the subscriber.

6. The S-CSCF shall send Cx-Put (subscriber identity, clear S-CSCF name) to the HSS.  The HSS clears  the S-CSCF name for that subscriber.

7. The HSS shall send Cx-Put Resp to the S-CSCF to acknowledge the sending of Cx-Put.

8. The S-CSCF shall return the 200 OK information flow to the I-CSCF.

9. The I-CSCF shall send information flow 200 OK  to the P-CSCF.   The I-CSCF shall release all registration information after sending information flow 200 OK.

10. The P-CSCF shall release all registration information, and shall send information flow 200 OK to the Ue.

5.4.1.2 De-registration Failure Information Flow: serving CSCF is in the Home Network

This information flow shows thehandling of the failure of the S-CSCF to respond to an application level de-registration request. The I-CSCF is able to recover and signal to the P-CSCF and UE that an error has occurred and ensure consistent information in the HSS. De-registration is accomplished through sending a REGISTER request with an Expires: (expiration time) value of zero seconds. 
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1. To de-register, the Ue sends a new REGISTER request with an expiration time of zero seconds. The Ue sends the REGISTER information flow to the proxy (subscriber identity, home networks domain name). 

2. Upon receipt of the register information flow, it shall examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF).  The proxy does not use the entry point cached from prior registrations. The proxy shall send the Register information flow to the I-CSCF (P-CSCFs “name” in the contact header, visited network capabilities, subscriber identity, visited network contact name).  A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name.  When the I-CSCF receives the registration information flow from the proxy, it shall examine the subscriber identity and the home domain name, and employ the services of a name-address resolution mechanism, to determine the HSS address to contact. 

3. The I-CSCF shall send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name).  The P-CSCF name is the contact name that the operator wishes to use for future contact to that P- CSCF. (Editors Note: It is FFS whether the terminal name, or proxy name, or both is included within this and subsequent register messages).  The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network capabilities, visited network contact name) information flow is sent to the HSS.  

4. Cx-Query Resp (indication of S-CSCF) is sent from the HSS to the I-CSCF. 

5. The I-CSCF shall forward the de-registration request to the current S-CSCF of the subscriber. Because of network and/or S-CSCF failure, the S-CSCF fails to respond to the de-registration request within a suitable time period.

6. The I-CSCF shall send a Cx-Put  (subscriber identity, clear S-CSCF name) to the HSS.  The HSS clears the S-CSCF name for that subscriber.

7. The HSS shall send Cx-Put-Resp to the I-CSCF to acknowledge the sending of Cx-Put-Resp.

8. The I-CSCF shall send information flow 408 Timeout (timeout servicing de-registration) to the P-CSCF.   The I-CSCF shall release all registration information after sending information flow 408 Timeout.

9. The P-CSCF shall release all registration information, and shall send information flow 408 Timeout to the Ue.

10. The Ue does not need to resend the de-registration request as the I-CSCF has already updated the information in the HSS.
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