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Abstract of the contribution: this contribution proposes a mechanism for solving registered contacts synch up problem arising due to the sequential and simultaneous forking of SIP requests.
I. Introduction

The Section 4.2.7.1 of 23.228v 8.2.0 defines the support for forking of incoming SIP requests to multiple registered contacts in both sequential and parallel fashion depending on user configuration. The main problem in both the types of forking is that only the registered contact that actually handled the call is aware of the actual outcome of the call. Rest of the contacts either get a missed call notification or nothing at all. This is not a desirable situation when the users want all their registered devices to be sync with whatever call treatment happened at either of their registered devices – be it call acceptance, diversion of call, blocking of caller, etc.
These behaviours could be undesirable when there is a need for all the registered contacts to be in sync with each other. 

II. Use cases

Case 1:
Mobile user

A subscriber has 3 devices: a mobile phone, IP phone and laptop all registered with same PUI.  Assuming the subscriber has subscribed to this function of notification of session state for each device, if there is an incoming session to the subscriber, the following may be the expected:

1. Subscriber is alerted of the incoming session (as result of parallel alerting), he answered the session on his IP phone.  But later on he saw missed call on his mobile phone for the session he had answer.  It would be nice to have an indication of answered instead of missed.

2. Subscriber is alerted of the incoming session (as result of parallel alerting), he can’t answer the session, but like to know if his other extension (e.g. IP Phone manned by the executive administrator) has pick up the call.

III. Discussion

  When the registered contact addresses want to be in sync with the actual outcome of the forked        request, then each of the registered contact address SHALL exhibit following behaviour

1. Each of the contact addresses SHALL subscribe to the registration event package of the UE to receive the contact addresses registered for the UE. Upon receiving the list, each contact address would filter its own URI and generate a subscription to the remaining contact address’ dialog event package.

2. When any of the registered contacts’ registration status becomes “inactive” then that particular contact SHALL re-subscribe to the registration event package of the UE and subsequently to the dialog event package of other registered contacts after it re-registers with the network.

3. The registered contacts MAY also specify a filter criteria for receiving the notifications about any change in the dialog state at any of the registered contacts.

NOTE:  The device’s registration status becomes inactive when the device gets switched off or when the network initiates forced deregistration. 

· When multiple contact addresses have subscribed to each other’s dialog event package, following behaviours are exhibited by the S-CSCF when an incoming SIP request is forked

1. For every forked request, the S-CSCF generates a notification to all the contact addresses other than the contact address that actually handled the call.

2. Prior to sending the notification information, the S-CSCF / AS checks the registration status of the registered contact. If the registration status is “active”, only then the notification information is sent. 
3. The notification information is sent using the dialog event package semantics defined in [59].

4. In case the sending of the notification information fails because the user is temporarily unreachable, then the S-CSCF / AS could hold sending the information and resend when the device is reachable.

NOTE 1:  It is essential to check the registration status of the registered contact to ensure that the AS does not send the notification to a contact whose registration status has become “inactive”.
NOTE 2:  The device could be unreachable due to temporary radio link loss of because the device got switched off due to low battery. The device would become reachable once it re-registers with the network

NOTE 3:  Holding of sending the notification information by AS until the device is reachable could be configurable depending on amount of data to be sent and amount of time taken by the device to get back to reachable state.
· When multiple contacts of a UE subscribe to each others dialog event package for receiving notification about each other’s dialog state and events, the following events of the dialog event package defined in [4] could be used

1. Answered – The user at one of the multiple contacts has answered the incoming call. 

2. Rejected – The user at one of the multiple contacts has rejected the incoming call.

3. Remote-bye – The incoming call at one of the multiple contacts got terminated by remote user by receiving a BYE.

4. Caller-blocked – The user at one of the multiple contacts has blocked the caller from further calling,  

5. Diverted – The user at one of the multiple contacts has diverted the incoming call to another URI.

6. De-registered – One of the contact was de-registered.

· When multiple contacts of a UE subscribe to each other’s dialog event package for receiving notifications about each other’s dialog state and events, the following events can be used for specifying the filter criteria to receive notifications pertaining to forking scenario:

1. remote-bye

2. block-caller

3. divert-call

4. rejected
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Figure 1:  Registered contacts subscribing to each other's dialog event package
IV. Pros and Cons of Subscription to dialog event package based solution

Pros

a) Reuse of existing dialog event package with minor extensions.
b) Provides useful and detailed information to all the contacts about the action that took place for a call.

c) The information is conveyed using standard SIP event package mechanism as defined in RFC 3265.

d) Since this is subscription based, users can subscribe to it as and when required

V. Target spec for the proposed contribution

The Personal Network Management procedures defined in [3], address the requirements of a PNM AS related to shared IMPU and send multiple SIP initial requests with the GRUU as the R-URI to the S-CSCF thereby keeping SIP forking out of the scope. 

But the SIP Forking scenario defined in [1] addressing the SIP forking scenarios and the proposed contribution solves the problem encountered when multiple registered contacts receive a forked request.

VI. Proposal

       It is proposed to discuss the above mentioned enhancement to the forking procedures at the serving 

       CSCF and endorse the proposed solution to be incorporated into TS 23.229 and agree the 
       companion CR in S2-081375.
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