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1 Introduction

During the last SA2 meeting in Sophia Antipolis, Re-Registration Procedure was discussed in depth. Throughout the debate, Some points turned out to need clarification. We present our view on those points in this contribution.

2 Discussion
We had 2 contributions from Lucent(S2-001711) and Ericsson(S2-001738) concerning the Re-Registration Procedure in the last meeting. They showed different views in the following aspects.

1. whether P-CSCF have to route re-registration messages through I-CSCF to S-CSCF

2. whether S-CSCF have to inform HSS every re-registration event by sending Cx-Put message

3. whether S-CSCF have to refresh subscriber profile on re-registration event by sending Cx-Pull message

Those 3 questions are closely related to the 1 question,  “whether every consecutive REGISTER messages should take the same path as the first REGISTER message or not”. We generally agreed that signaling messages including REGISTER should follow the same path if it is beneficial. So Let’s look at what benefits possibly come from ‘the same path for the signaling messages’ approach before further discussion. 

Ericsson pointed out in S2-001738 that ‘the same path for the signaling message’ has advantages such as;

A1. Consistency of REGISTER handling, simplifying the P-CSCF and the I-CSCF.

A2. Resiliency of the registration procedure to S-CSCF failure. In particular, failures in the S-CSCF will be detected and handled quickly rather than waiting for registration timers to expire.

A3. Allow future standardization of changes in the S-CSCF during the re-registration period.

Followings are some additional advantages of “the same path for the signaling messages” approach.

A4. it guarantees routing consistency, that signaling messages does not suffer from intermediate firewalls as far as they follows the same path. 

A5. it guarantees consistent maintenance of call state/control information, which is liable to be distributed in a network. Call state/control information is used as a general term here. Location information stored in S-CSCF and HSS is one of the examples.

On the following discussion, above open questions will be reviewed in terms of the advantages except A2, which we believe S-CSCF failure shall be informed to other network entities (e.g. UE, P-CSCF) involved and the first registration procedure shall be initiated if UE is to attach to other S-CSCF. 

Only periodic re-registrations are considered in the contribution.

Does P-CSCF have to route re-registration messages through I-CSCF
Referring to Section 5.3.2.5 of TS 23.228, during the first registration procedure S-CSCF sends P-CSCF the serving network contact name which P-CSCF will use for further signaling to S-CSCF. The serving network contact names can be either S-CSCF name or I-CSCF name. If the contact name is I-CSCF name, we don’t have any doubt that re-registration messages will be routed through the I-CSCF. 
But when contact name is S-CSCF name, P-CSCF has enough information, e.g. the name of S-CSCF, to route consecutive messages directly to S-CSCF, which will decrease response time and save network resources. In other words, unless there are definite benefits in maintaining I-CSCF on the signaling path, it could be unnecessary waste of network resources.
The possible benefit of I-CSCF’s remaining in the signaling path, when serving network contact name is S-CSCF, can be induced from A1 through A5 as following. 
Regarding A1: if P-CSCF has S-CSCF name for the serving network contact name, P-CSCF will forward  every consecutive SIP messages such as INVITE, BYE, OPTION etc to S-CSCF directly. So if we want REGISTER message for re-registration to go via I-CSCF, We need to route REGISTER message in different manner. In this sense P-CSCF’s forwarding REGISTER message to I-CSCF with serving network contact name of S-CSCF seems rather inconsistent. 

A3 concerns S-CSCF interaction, so not applicable in this case.

Regarding A4: That S-CSCF informs P-CSCF to directly contact itself with consecutive messages possibly indicates that intermediate I-CSCF will not act as firewall. So it can be true that routing consistency will be well kept without I-CSCF. Furthermore routing consistency can be guaranteed by other means such as via header and Record-Route header.

Regarding A5: For I-CSCF does not keep any permanent call state/control information, Consistent call  state/control information maintenance is irrelevant in this case. 
As conclusion for this issue, we propose I-CSCF remain on the signaling path for re-registration only if the contact name is the name of I-CSCF. If P-CSCF knows of S-CSCF name, it shall not route re-registration message via I-CSCF.    

Does S-CSCF have to inform HSS on every re-registration event by sending Cx-Put message
Generally Cx-Put message does not need to be sent unless the re-registration message serves for de-registration. The role of HSS is to inform the location of the S-CSCF for a given subscriber, and periodic re-registration does not change the location information.

However the location information is sort of control information, which should be updated properly. The best way to keep the information consistent would be to keep the involved entities in touch with each other and to inform each other whenever something related to the information come up. In other words, A5 is applicable to this case.
Therefore we propose that Cx-Put messages be exchanged on re-registration event for the purpose of consistent routing information maintenance.

Does S-CSCF have to refresh subscriber profile on every re-registration event by sending Cx-Pull message

The purpose of Cx-Pull message is for S-CSCF to get subscriber profile, which is being kept in S-CSCF to serve a corresponding subscriber during the valid registration period. Thus it can be said that Cx-Pull message is not necessary to be exchanged on the re-registration event while S-CSCF already has subscriber profile, unless it holds some definite benefits among A1 through A5. 

A1 concerns P-CSCF and I-CSCF, not applicable to this case.

Regarding A3: flexible future standardization for an entity would be secured when the entity follows general rules. S-CSCF as SIP proxy server examines REGISTER messages it handles, and takes proper actions according to the header fields and content body. If the REGISTER message is sent for periodic re-registration and just for expiration time extension, it can be said general that S-CSCF does not care about subscriber profile. 

Therefore S-CSCF should have additional logic to refresh subscriber profile upon receipt of a message that indicates nothing about subscriber. 

Regarding A4: For the path between HSS and S-CSCF, which is on the same network, is not the place for firewalls to be placed, routing consistency is not the problem here. 

Regarding A5: If REGISTER message does not contain subscriber profile related information, S-CSCF has no reason to send Cx-Pull message to secure consistent call state/control information maintenance.

With above reasoning, we believe Cx-Pull message exchange shall not be triggered by the periodic re-registration event, but by whatever indications of subscriber profile change.
3 PROPOSAL
We propose, based on the above arguments, that following information flows concerning re-registration procedure be inserted proper section of TS 23.228. Though re-registrations are triggered either upon the timer expiration or S-CSCF change, only the periodic re-registration is considered in this document. 

X.X Application Level Re-registration Procedure

X.X.1 Re-Registration Information Flow: User located in home network
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Figure X.1 Re-Registration Information Flow – User Located in home network

1. UE sends REGISTER message to re-register with S-CSCF. 

2. Upon receipt of REGISTER message, P-CSCF routes the message according to the serving network contact name given during the first registration. 
2a. If the serving network contact name is S-CSCF name, P-CSCF routes the message directly to S-CSCF.

2b1. If the serving network contact name is I-CSCF name, P-CSCF routes the message to I-CSCF.

2b2. I-CSCF interrogates HSS to get the name of S-CSCF.

2b3. I-CSCF routes the message to S-CSCF.

3. Upon receipt of REGISTER message, S-CSCF examines header fields and contents body, e.g. start-line, To, From, Call-ID, Cseq etc, to decide which action it should take. S-CSCF determines that it is re-registration request and send HSS Cx-Put message to inform that corresponding user’s registration will be valid until the next expiration time elapses. It also updates related entry kept in itself.

4. HSS acknowledges Cx-Put message by sending Cx-Put Resp. 

5. Upon receipt of Cx-Put Resp., S-CSCF sends 200 OK to I-CSCF or S-CSCF in accordance with the path taken in step 2.
5a. If S-CSCF received REGISTER message from P-CSCF, S-CSCF sends 200 OK message to P-CSCF directly

5b1. If S-CSCF received REGISTER message from I-CSCF, S-CSCF sends 200 OK message to I-CSCF.

5b2. I-CSCF sends 200 OK message to P-CSCF.
6. P-CSCF sends 200 OK to UE with necessary modification of the message, e.g. Request-URI rewriting.

X.X.2 Re-Registration Information Flow: Roaming with S-CSCF in home network
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Figure X.2 Re-Registration Information Flow – Roaming with S-CSCF in home network

1. UE sends REGISTER message to re-register with S-CSCF. 

2. Upon receipt of REGISTER message, P-CSCF forward it either to hI-CSCF or to S-CSCF according to the serving network contact name. 

2a. If P-CSCF was given S-CSCF name as serving network contact name at the first registration, it route REGISTER message to S-CSCF directly. 

2b1. If P-CSCF was given hI-CSCF name as serving network contact name at the first registration, P-CSCF route REGISTER message to hI-CSCF. 
2b2. hI-CSCF gets S-CSCF location by Cx Location Query/Cx Location Query Resp exchange with HSS.

2b3. hI-CSCF forwards REGISTER message to S-CSCF

3. Upon receipt of REGISTER message, S-CSCF examines header fields, e.g. start-line, To, From, Call-ID, Cseq etc, to decide which action it should take. S-CSCF determines that it is re-registration request and sends HSS Cx-Put message to inform that corresponding user’s registration will be valid until the next expiration time elapses. It also updates corresponding entry kept in itself.

4. HSS acknowledges Cx-Put message by sending Cx-Put Resp. 

5. Upon receipt of Cx-Put Resp., S-CSCF sends 200 OK to proper node according to the path taken in step 2.

5a. If S-CSCF received corresponding REGISTER message from P-CSCF, S-CSCF routes 200OK message to P-CSCF. 

5b1 If S-CSCF received corresponding REGISTER message from hI-CSCF, S-CSCF routes 200OK message to hI-CSCF.
5b2. hI-CSCF routes 200OK message to P-CSCF. 

6. P-CSCF sends 200 OK to UE with necessary modification of the message, e.g. Request-URI rewriting.
X.X.3 Re-Registration Information Flow: Roaming with S-CSCF in visited network
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Figure X.2 Re-Registration Information Flow – Roaming with S-CSCF in home network

1. UE sends REGISTER message to re-register with S-CSCF. 

2. Upon receipt of REGISTER message, P-CSCF forwards it either to vI-CSCF or directly to S-CSCF according to the serving network contact name. 

2a. If P-CSCF was given S-CSCF name as serving network contact name at the first registration, it routes REGISTER message to S-CSCF. 

2b1. If P-CSCF was given vI-CSCF name as serving network contact name at the first registration, P-CSCF routes REGISTER message to vI-CSCF. 
2b2. vI-CSCF forwards REGISTER message to hI-CSCF using home domain name in the message.

2b3. hI-CSCF gets S-CSCF location by Cx Location Query/Cx Location Query Resp exchange with HSS.

2b4. hI-CSCF forwards REGISTER message to S-CSCF

3. Upon receipt of REGISTER message, S-CSCF examines header fields, e.g. start-line, To, From, Call-ID, Cseq etc, to decide which action it should take. S-CSCF determines that it is re-registration request and send HSS Cx-Put message to inform that corresponding user ‘s registration will be valid until the next expiration time elapses. It also updates corresponding entry kept in itself.

4. HSS acknowledges Cx-Put message by sending Cx-Put Resp. 

5. Upon receipt of Cx-Put Resp., S-CSCF sends 200 OK to proper node according to the path taken in step 2.

5a. If S-CSCF received corresponding REGISTER message from P-CSCF, S-CSCF routes 200OK message to P-CSCF. 

5b1 If S-CSCF received corresponding REGISTER message from hI-CSCF, S-CSCF routes 200OK message to hI-CSCF.
5b2. hI-CSCF routes 200OK message to vI-CSCF. 

5b3. vI-CSCF routes 200OK message to P-CSCF.

6. P-CSCF sends 200 OK to UE with necessary modification of the message, e.g. Request-URI rewriting.
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