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1. Introduction
The current version of 3GPP TS 23.380 describes a procedure for the handling of Shared Public User Identities that are registered with more than one Private User Identity. This procedure is in clause 4.2.3 and it is depicted in the following figure:
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HSS   S  - CSCF   P  - CSCF  

2. User is not registered  

3. SAR ( REGISTER ,  IMPU/IMPI1 )  

I - CSCF  

IMPU is  registered in P - CSCF and HSS but unknown in S - CSCF    IMPU is registered in association with both IMPI1 and IMPI2           

1  .   SIP REG (I MPU/IMPI1 )  

9  .   SIP 200 OK  

4. SAA ([User Inf o]  IMPU/IMPI1  +         Indication of additional registration with IMPI2  )  

5. S - CSCF compares list of  additional  registrations and finds new IMPI2  

8. S - CSCF restores state for  the  registration of IMPU with IMPI2  

6. SAR (NO_ASSIGNMENT,  IMPU/IMPI 2 )  

7. SAA ( [ S - CSCF Info]  IMPU/IMPI2 )  


Figure 1: Restoration of additional private identities during Registration. Option 1.
In which the steps in the figure map to the following sentences in the description:

1,2,3. “During the registration procedure,”
4. 
“the HSS shall send all the registered Private User Identities sharing the same Public User Identity which is being registered in the SAA, in addition to the basic user data to the S-CSCF”
5. 
“Then the S-CSCF compares the registered Private User Identities received from the HSS with the ones it stores.”
6. 
“If there are any registered Private User Identities the S-CSCF does not have their registration data, the S-CSCF shall send SAR with Server Assignment Type set to NO_ASSIGNMENT to the HSS”
7. 
“to retrieve the S-CSCF restoration information for the registered Public User Identity.”
2. Reason for Change
It seems that this procedure can be reduced from four steps to two steps with only a minor modification. If it is the S-CSCF that sends the list of associated Private User Identities to the HSS in the first place, then the HSS can make the comparison and check if there are additional private identities associated with the registration. If there is additional information to be sent to the S-CSCF, the HSS can do so in the SAA without waiting for an additional request. This also implies fewer impacts in the current procedures of S-CSCF and HSS.
The modified procedure is depicted in the following figure:
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HSS   S  - CSCF   P  - CSCF  

2. User is not registered  

3. SAR ( REGISTER ,  IMPU/IMPI1   +  empty list of  additional registrations )  

I - CSCF  

User is registered in P - CSCF and HSS but unknown in S - CSCF   IMPU is registered in association with both IMPI1 and IMPI2  

1  .  SIP REG (I MPU/IMPI1 )  

7  .  SIP 200 OK  

5. SAA ([User Info]  IMPU/IMPI1  +                 [User I nfo + S - CSCF Info]  IMPU/IMPI2 )  

4.  HSS compares  the stored registration info with  received and finds that registration with IMPI2 is missing.  

6. S - CSCF restores state for  registration of IMPU with IMPI2.  


Figure 2: Restoration of additional private identities during Registration. Option 2.

The modified steps are:
3. 
The S-CSCF sends the normal SAR, plus the list of Private User Identities that have been used to register the Public User Identity for other ongoing registrations. 

Mind that if the S-CSCF recovered after a service interruption period, it would have lost all user data or would be unable to trust any data after it resumes operation, due to the fact that it may have lost profile updates from the HSS in the service interruption period. In such case, the list of additional Private User Identities sharing the same Public User Identity which is being registered in the SAR command will be sent empty. 
4. 
The HSS compares the received list of Private User Identities with the stored list of registrations for the same Public User Identity in the HSS
5. 
If any Private User Identity was missing in the SAR from the S-CSCF, the HSS sends the corresponding S-CSCF Restoration Information to the S-CSCF in the SAA.

3. Conclusions

The proposed conclusion is that the procedure should be modified according to “Option 2”. It is also proposed to remove the last paragraph of clause 4.2.3, since the content seems to be covered already.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.380 v0.1.0.
4.2.3
S-CSCF Restoration after Restart
During the registration procedure, the S-CSCF shall send all the additional Private User Identities sharing the same Public User Identity which is being registered in the SAR that had been used in ongoing registrations. 
After restart, the S-CSCF looses all user data or it is unable to trust any data after it resumes operation, due to the fact that it may have lost profile updates from the HSS in the service interruption period. If such a S-CSCF receives a registration request, it shall send the list of additional Private User Identities sharing the same Public User Identity which is being registered in the SAR command empty. 

Then the HSS compares the registered Private User Identities received from the S-CSCF with the ones it stores. If there are any additional Private User Identities used for the registration of the Public User Identity  and there are S-CSCF restoration information related to the Public User Identity stored in the HSS for the registration with the missing Private User Identities, the HSS shall send the S-CSCF restoration information together with the user profile in the SAA to the S-CSCF. The result code shall be set to DIAMETER_SUCCESS.
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7. SAA ([S-CSCF Info] IMPU/IMPI2)







6. SAR (NO_ASSIGNMENT, IMPU/IMPI2)







8. S-CSCF restores state for the registration of IMPU with IMPI2







5. S-CSCF compares list of additional registrations and finds new IMPI2
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6. S-CSCF restores state for registration of IMPU with IMPI2.







4. HSS compares the stored registration info with received and finds that registration with IMPI2 is missing.







5. SAA ([User Info] IMPU/IMPI1 +



             [User Info + S-CSCF Info] IMPU/IMPI2)
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