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1. Introduction
During the SA2#49 meeting one question on S-CSCF reassignment during the initial registration procedure when user is in the unregistered state was asked from CT4 in LS S2-052791. Here we will give an analysis on this topic, hope this can help us to give a response to CT4.
2. Discussion 

The factor that can influence the S-CSCF assignment can be found in TS 23.228 section 5.1.2.1
“ 5.1.2.1
Assigning a Serving‑CSCF for a user
…….
The assignment of an S‑CSCF is performed in the I‑CSCF. The following information is needed in the selection of the S‑CSCF:

1.
Required capabilities for user services
This information is provided by the HSS.

2.
Operator preference on a per-user basis 
This information is provided by the HSS.

3.
Capabilities of individual S‑CSCFs in the home network
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. This information is obtained by the I‑CSCF by methods not standardised in this release.

4.
Topological (i.e. P‑CSCF) information of where the user is located
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. The P‑CSCF name is received in the registration request. The topological information of the P‑CSCF is obtained by the I‑CSCF by methods not standardised in this Release.

5.
Topological information of where the S‑CSCF is located
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. This information is obtained by the I‑CSCF by methods not standardised in this release.

6.
Availability of S‑CSCFs
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. This information is obtained by the I‑CSCF by methods not standardised in this release.”
I-CSCF does S-CSCF assignment can happen in three cases:

A) Initial registration;

B) Re-registration;

C) Terminated call when user is not registered but have unregistered service.

The first S-CSCF assignment can only be case A) or case C). Below we will discuss in which case we need consider the reassignment feature.

2.1 S-CSCF initial assignment during the initial registration
If other user in the same IMS subscription does the initial registration, we can require the previous assignment procedure consider the capability information of IMS subscription. So we do not need consider the reassignment in most cases. Normally when the user does re-registration, the above influence factors will not be changed. We also do not need consider the reassignment. But in error case, such as the pre-assignment S-CSCF is unavailable, that means the factor item 6 has been changed, we need consider reassignment feature. That is one reassignment requirement we can find in TS 23.228 section 5.1.2.3. 

When the I-CSCF does the terminated call procedure for unregistered service, for the same IMS subscription other user may have ever been assigned one S-CSCF, we can require that initial assignment also consider the unregistered service. So we do not need consider the reassignment feature in most cases. But just as registration scenario needs consider the error case, we also need consider the error case in this scenario. Our standard now does not consider reassignment on that case. That means if the I-CSCF find that pre-assigned S-CSCF is unavailable we have no way to recover from that case. We will discuss this scenario in another contribution.

Summary: if the S-CSCF was pre-assigned on the initial registration, we can require that the initial registration assignment consider all possible factors, which can eliminate the possibility of reassignment. But for error case, we maybe always need consider the reassignment feature. 
2.2 S-CSCF initial assignment during the terminated call procedure
Just as above description the I-CSCF also needs consider the reassignment in the error case. The existing standard has considered the reassignment during registration. We still need add one case for the reassignment during the terminated call procedure. 

When the S-CSCF was pre-assigned for the terminated call procedure, the factor item 4 (Topological information of where the user is located) cannot be considered. That means when the user does initial registration the I-CSCF may need consider reassignment in some cases. And we also see that this reassignment feature maybe beneficial to operator in some cases.   

For example when user A is not registered, he has subscribed an unregistered service to automatically send a message to caller. One home network S-CSCF is selected to handle it. Now the user A begins to do the initial registration. I-CSCF receives that Register message. It finds that the pre-selected S-CSCF is not the most suitable one to serve that user because of the topological information. One case is: user A is a China user, now he roams to Europe. The IMS operator he subscribed have IMS networks in both China and Europe. Firstly for handle the unregistered service operator may assign one S-CSCF in China to serve the user for most terminated call will come from China. Now when user does the initial registration, operator may find that the pre-selected S-CSCF is not the most suitable one for doing that, operator may hope to choose another S-CSCF that close to the P-CSCF. 

From the above example we can find that S-CSCF reassignment feature in this case gives operator flexibility and capability to select one most suitable S-CSCF to handle the service.

  One concern during the last meeting’s e-mail discussion was that the reassignment procedure may break the existing unregistered service, such as VCC related procedure. Following the existing standard when HSS finds that S-CSCF is different than the recorded S-CSCF, it will send the Deregister message to the recorded S-CSCF. We agree that this will break the existing unregistered service, but the reassignment feature can be controlled by HSS.

In the current stage 3 protocols the I-CSCF does reassignment only when it receives both S-CSCF name and service capability information from HSS. I-CSCF will not do reassignment function when it only receive S-CSCF name. So it is clear that HSS can control whether it only returns the S-CSCF name or with service capability information on the registration procedure. It means that if operator finds that user has subscribed one unregistered service that can not be broken such as VCC, it can configure that user can not use reassignment function. That is also the information described in factor item 2. 

Summary: if the S-CSCF was pre-assigned on the terminated call procedure, besides the error case we also need consider the reassignment feature during the initial registration procedure. Operator can configure that feature in the HSS.

3. Conclusion 
From the above discussion we find that reassignment may be needed in two cases:

A) Pre-assigned S-CSCF is unavailable. The existing standards only consider the reassignment during the registration procedure, it need consider in the terminated call procedure. We will discuss this possibility on another contribution.

B) Pre-assigned S-CSCF is on the terminated call procedure. Operator may hope reassign S-CSCF during the initial registration procedure in some cases. It will give operator more flexibility. And also that feature can be controlled by HSS.
Based on that conclusion, to the CT4 question, our suggestion is as below:

· In which case does HSS know that a reassignment of S-CSCF is possibly necessary so as to send both S-CSCF name and capability when the user is in the unregistered state?

[Huawei] The HSS shall be able to indicate to the I-CSCF whether the reassignment of the S-CSCF is allowed or not, during the initial registration procedure when the user is in the unregistered state. The HSS can make this decision based on the services user subscribed and on operator preference as an implementation option inside the HSS. No additional standardization is currently felt to be necessary.
We hope this can help us clarify the question and give a response to CT4.
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