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Introduction

This contribution provides a set of proposed Information Flows to document re-registration and de-registration procedures. These are proposed as a basis for discussion and for further work on Stage 2.

Discussion

This contribution furthers the proposal from Contribution S2-001453 from Bristol.

Since a SIP registration has a lifetime it will be necessary to periodically re-register to refresh the lifetime timer. This contribution provides a flow to show this procedure.

There are some scenarios where either the terminal or the network will determine that there is a need to de-register the user. S2-001453 presented flows for Mobile initiated de-registration. This contribution includes those flows and adds network initiated procedures.

Recommendation

It is recommended that these flows, as revised based on discussion, be included in Annex B of 23.228 to serve as a basis for further contribution.

X.y.1
Re-Registration Information Flows

This section provides scenarios showing UE SIP application re-registration. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol. SIP is assumed to be the protocol used in these flows.

Application (SIP) Re-Registration - Serving CSCF in Home Network

The following flow shows an IM Subsystem terminal application (SIP) re-registering with the Serving CSCF. This flow assumes that the P-CSCF has cached the name or address of the next hop CSCF during initial registration and thus no DNS lookup is required to find an appropriate I-CSCF. For subscribers roaming in their Home Network, the home network shall perform the rold of the visited network elements and the home network elements.
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Figure x.  Application (SIP) Re-Registration, Serving CSCF in Home Network.

1.   An Application Registration is sent to the P-CSCF with a non-zero timer value. This will serve to refresh the registration timer in the S-CSCF.

2.   The P-CSCF will forward the registration request on to the S-CSCF. The use of an I-CSCF to hide network internals is allowed as an option. On receipt, the S-CSCF updates its registration timer.

3.   The S-CSCF responds to the UE via the P-CSCF.

Application (SIP) Re-Registration - Serving CSCF in Visited Network

The following flow shows an IM Subsystem terminal application (SIP) re-registering with the Serving CSCF. This flow assumes that the P-CSCF has cached the name or address of the next hop CSCF during initial registration and thus no DNS lookup is required to find an appropriate I-CSCF. 
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Figure x.  Application (SIP) Re-Registration, Serving CSCF in Visited Network.

1.   An Application Registration is sent to the P-CSCF with a non-zero timer value. This will serve to refresh the registration timer in the S-CSCF.

2.   The P-CSCF will forward the registration request on to the S-CSCF. On receipt, the S-CSCF updates its registration timer.

3.   The S-CSCF responds to the UE via the P-CSCF.

X.y.2
De-registration Information Flows

This section provides scenarios showing  SIP application de-registration. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol. SIP is assumed to be the protocol used in these flows.

Mobile Initiated Application (SIP) De-registration, S-CSCF in Home Network

The following flow shows an IM Subsystem terminal application (SIP) de-registration. The flow assumes that the S-CSCF addressing information was made available at registration time to the visited network P-CSCF. If this is not the case, the Proxy would forward the request on to whatever address was made available in the home network which would then forward the request to the current S-CSCF.
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Figure x. Mobile Initiated Application De-register, Serving CSCF in Home Network

1. The UE generates a de-registration request and passes it to its local CSCF. For SIP, this would take the form of a Register with a time value set to 0.

2. The local P-CSCF will forward the request on to the assigned S-CSCF in the Home Network. 

3. The S-CSCF updates the HSS to remove itself as the current S-CSCF.

4. A confirmation is returned from the HSS. 

5. Step 5 may be done in parallel with steps 3 and 4. The S-CSCF confirms the de-registration to the UE via the P-CSCF. 

Mobile Initiated Application (SIP) De-registration, S-CSCF in Visited Network

The following flow shows an IM Subsystem terminal application (SIP) de-registration. The flow assumes that the Home Network I-CSCF addressing information was remembered from registration time by the visited network S-CSCF. If this is not the case, the S-CSCF might have to do a DNS lookup to obtain the address of the I-CSCF.
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Figure x. Mobile Initiated Application De-register, Serving CSCF in Visited Network

1.   The UE generates a de-register request and passes it to its local P-CSCF. For SIP this would take the form of a Register with a time value set to 0.

2.   The P-CSCF forwards the de-registration on to the S-CSCF in the visited network.

3.   The S-CSCF updates its internal data for the registered UE and requests the HSS to remove the visited network S-CSCF as the current Serving CSCF.

4.   A confirmation is returned from the HSS. 

5.   Step 5 may be done in parallel with steps 3 and 4. The S-CSCF confirms the de-registration to the UE via the P-CSCF. 

Network Initiated Application (SIP) De-registration, Registration Timeout

The following flow shows a network initiated IM Subsystem terminal application (SIP) de-registration based on a registration timeout.  A timer value is provided at initial registration and is refreshed by sebsequent re-registrations. The flow assumes that the timer has expired. The locations (home or visited network) of the P-CSCF and S-CSCF are not indicated as the scenario remains the same for all cases.
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Figure x. Network Initiated Application De-register, Registration Timeout

1.   The registration timers in the P-CSCF and in the S-CSCF expire. The timers are assumed to be close enough that no external synchronization is required. The CSCFs update their internal databases to remove the UE from being registered. It is assumed that any GPRS PDP context cleanup will be handled by independent means.

2.   The S-CSCF sends an update to the HSS to remove itself as the registered S-CSCF for this UE.

3.   The HSS confirms the update.

Network Initiated Application (SIP) De-registration, Administrative

The following flow shows a network initiated IM Subsystem terminal application (SIP) de-registration based on an administrative action for example. The locations (home or visited network) of the P-CSCF and S-CSCF are not indicated as the scenario remains the same for all cases. The UE is not notified by the SIP signaling nor is the IP transport infrastructure (e.g., GGSN,  SGSN) notified. If complete packet access is to be denyed, a transport layer administrative mechanism would be used.
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Figure x. Network Initiated Application De-register, Administrative

1.   For administrative reasons (e.g., subscription termination) the S-CSCF initiates a de-registration procedure. For SIP this would take the form of a Register with a time value set to 0. The S-CSCF updates its internal database to remove the UE from being registered.

2.   The P-CSCF sends a response to the S-CSCF and updates its internal database to remove the UE from being registered. 

3.   Steps 3 and 4 may be done in parallel with steps 1 and 2. The S-CSCF sends an update to the HSS to remove itself as the registered S-CSCF for this UE.

4.   The HSS confirms the update.
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