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Introduction

This contribution attempts to provide a mechanism to avoid duplicate registrations or inconsistent information storage caused by subscriber roaming to a different network without de-registering the previous one. 

Discussion

Because the access of the IMS is independent with the transport network, so if the UE roams to a new network without deregistration, the IMS is not able to know that the UE has gone. It is necessary to develop a mechanism between the transport network and the IMS to let the IMS be aware of the availability of the mobile.

Because of the lack of this mechanism, when the mobile initiates the registration to this new visited network, the home network shall have the ability to initiate deregistration for the UE to its previous network and register the UE with the new network (if the UE is allowed to roam in the new network).

Proposal

It is proposed that add a clause 7.5 below into 24.228.

7.5 Network Initiated De-Registration Upon UE Roaming and Registration to a New Network (Assume that the previous registration is not expired)

This shows the registration signalling flow for the scenario that the UE loses the GPRS attachment in current visited network and roams to a new network without de-registration from its previous network. When UE starts registration in the new network, the home network initiates the de-registration to its previous network. 

Editor’s Note: If there is a mechanism that the IMS can detect the loss of the mobile in its visited network depending on some notification from the transport network, then the network initiated de-registration can start right after that detection point.
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Figure 7.5-1: Network Initiated De-registration upon UE roaming without De-registration  

Flows from 1 to 5 are the same as those in 7.3, but note, the UE has got a new P-CSCF.

6.
Cx-Query

The I-CSCF shall send the Cx-Query information flow to the HSS (P-CSCF name, subscriber identity, home domain name, 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. 

The Cx-query (P-CSCF name, subscriber identity, home domain name, visited network contact name) information flow is sent to the HSS. The HSS shall check whether the user is registered already. The HSS shall indicate whether the user is allowed to register in that visited network according to the User subscription and operator limitations/restrictions if any.

7.
Cx-De-register
The HSS checks the information contained in the Cx-Query message. It will find that the user is currently registered (a S-CSCF has been assigned), but the P-CSCF is different with the one currently saved in the database, so the HSS knows that the user has roamed to a new network and doesn’t de-register to its previous network. It is assumed that according to the roaming agreement, the user is allowed to roam to that new network. Upon this information, the HSS sends de-registration command to the S-CSCF to de-register this user from its previous network.

8.
Cx-Location
The S-CSCF shall notify the HSS to clear its location information for that subscriber. The HSS deletes the S-CSCF name for that subscriber. The HSS sends a response to the S-CSCF to acknowledge the clearing of location information.

9. 
SIP NOTIFY (S-CSCF to I-CSCF) 

The S-CSCF sends NOTIFY downstream to clear the registration information in the P-CSCF in the previous visited network.

10. 
Cx-De-register Response

After sending the NOTIFY to the UE’s previous visited network, the S-CSCF immediately sends an acknowledgement to the HSS to confirm that the de-registration has been done.

11.
SIP NOTIFY (I-CSCF to P-CSCF)

Upon receiving NOTIFY, the I-CSCF forwards it to P-CSCF in UE’s previous visited network.

12.
SIP NOTIFY (P-CSCF to UE) 

The P-CSCF discards all binding information about the UE and tries to sent the NOTIFY to the UE. Because it doesn’t know that UE has lost, it will keep sending NOTIFY 7 times then gives up.

Editor’s Note: The six times retransmissions can be avoided if the IMS can be aware of the loss of the mobile in the transport network. 

Editor’s Note: The content of messages 9, 11, 12 are FFS.

13.
Cx-Query Response
Because the user is allowed to roam to this new network, upon receiving the Cx-De-register Response, the HSS provides the I-CSCF with either the S-CSCF address for the subscriber (if the subscriber is currently registered) or the S-CSCF required capabilities (if the subscriber is not currently registered.)  Since the subscriber is not registered in this case, the HSS returns the S-CSCF required capabilities and the I-CSCF uses this information to select a suitable S-CSCF. Note, the S-CSCF assigned for the network can be different with the one assigned in the previous network. In this flow, the same S-CSCF is assigned for simplicity reason. 

The flows from 14 to 25 are the same as flows 7 to 18 in clause 7.1 of the Annex A in 24.228
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