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1.
Introduction 

In IMS, the S-CSCF manages the information in the reg-event package, it processes subscriptions to reg-event and constructs and sends NOTIFY requests when reg-event information changes because a public user identity has been registered or de-registered. 

2. Shared Public User Identity 

In a number of places in TS 24.229 (5.2.3, 5.4.2.1.1, 5.4.2.1.2) it is assumed that registration state information is supplied per user, which means per device or per private user identity. Therefore, if a public user identity is shared, it is necessary to restrict contact addresses included in registration state information for a single user. 
The example below describes the registration information included in NOTIFY requests for User 1. 
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Figure 1Registration Information for a Shared Public User Identity
1.
Nothing registered 

2.
User 1 registers public user identity user1_one@home.net 
3.
User 1 registers public user identity user1_two@home.net 

4.
User 2 registers public user identity shared@home.net 
5.
User 1 registers public user identity shared@home.net 

6.
User 1 re-registers public user identity user1_one@home.net 
Assume that an application server has subscribed to the reg event package for User 1. 

The registration information that is sent at each step is as follows:

At step 1.

 <registration aor="sip:user1_one@home.net" state="init">

 </registration>

 <registration aor="sip:user1_two@home.net" state="init">

 </registration>

 <registration aor="sip:shared@home.net" state="init">

 </registration>

After step 2. 

 <registration aor="sip:user1_one@home.net" state="active">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:user1_two@home.net" state="init">

 </registration>

 <registration aor="sip:shared@home.net" state="init">

 </registration>

After step 3.

<registration aor="sip:user1_one@home.net" state="active">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:user1_two@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:shared@home.net" state="init">

 </registration>

After step 4, no NOTIFY is sent for subscriptions to the reg event information for User 1, because it was User 2 that registered the shared public user identity. 
After step 5. 

<registration aor="sip:user1_one@home.net" state="active">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:user1_two@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:shared@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

Only the contact for User 1 is listed for the shared public user identity, even though the shared public user identity is registered by User 2. 

After step 6. 

<registration aor="sip:user1_one@home.net" state="active">

   <contact state="active" event="refreshed"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:user1_two@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

 <registration aor="sip:shared@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
 </registration>

3. Subscripiton to Registration Event Package of a Shared Public User Identity 

Since subscription to registration state is based on public user identity, it is not possible to restrict registration state information to a single user when a public user identity is shared, and subcription to the reg-event package uses the shared public user identity in the Request URI. 

In the example in Figure 1, if the SUBSCRIBE to registration state information is for the public user identity shared@home.net, then the S-CSCF cannot determine whether the subscription relates to the registration state of user 1 or user 2.
4. Re-Registration 

It is possible for a UE to register a public user identity with a contact address, and later re-register the same public user identity and add further contact addresses or shorten the expiry time of previously registered contact addresses, or both. 
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1.
Nothing registered 

<registration aor="sip:user1_one@home.net" state="init">

 </registration>

2.
User 1 registers public user identity user1_one@home.net with contact addresses user1@ue1.home.net and alias1@ue1.home.net 
<registration aor="sip:user1_one@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
   <contact state="active" event="registered"> 

     <uri>sip:alias1@ue1.home.net</uri>

   </contact>
</registration>
Later, User 1 re-registers public user identity user1_one@home.net with contact address 5555::aaa:bbb:ccc:ddd, and also shortens the registration of contact alias1@ue1.home.net 
<registration aor="sip:user1_one@home.net" state="init">

   <contact state="active" event="registered"> 

     <uri>sip:user1@ue1.home.net</uri>

   </contact>
   <contact state="active" event="shortened"> 

     <uri>sip:alias1@ue1.home.net</uri>

   </contact>
   <contact state="active" event="registered"> 

     <uri>5555::aaa:bbb:ccc:ddd</uri>

   </contact>
</registration>
Clause 5.4.2.1.2 does not take into account the re-registration case.
5. Conclusion 

Construction of the body a NOTIFY request described in TS 24.229 subclause 5.4.2.1.2 states that registration information is for a particular user, but does not make it clear which contacts are included for a shared public user identity. 
It is not clarified that behaviour resulting from subscription to registration information for a shared public user identity is implementation dependent. 

Also, the case of re-registration, to refresh the registration of a contact element for example, is missing. 
6. Proposal 
Construction of reginfo is corrected in CRs C1-062100 (Rel-6) and C1-062101 (Rel-7). 
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