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Abstract of the contribution: Resolving of some editor’s notes within section 5.3 of TR 23.812
1. Discussion
This contribution aims to resolve two editor’s notes.
1.1 Editor’s note in section 5.3.5:

Editor’s Note: This alternative assumes that the I-CSCF is stateful as it identifies the assigned S-CSCF address for the user prior to the HSS query. The impacts in making the I-CSCF stateful in this respect are FFS.
The proposed procedure does require that the I-CSCF needs to be stateful on user level, which would in fact cause quite heavy impacts against the I-CSCF. So, the decision made by the I-CSCF whether to send a “normal” UAR or an UAR which requests both S-CSCF name and capabilities is based on operator configuration, e.g. the I-CSCF may be configured such that it requests S-CSCF name plus capabilities every time or every second time or just during the night. Anyhow, it is not meant that the I-CSCF needs to be stateful on user level; therefore the Editor’s note is misleading and should be removed.

Proposal for changes for section 5.3.3
4. When the I-CSCF receives the current S-CSCF name within Cx-UAA it may decide to check, based on operator configuration (e.g. always, during the night), whether the currently assigned S-CSCF is not the preferred S-CSCF. If I-CSCF decides not to check, existing Rel-8 procedure is followed; re-selection is not performed. If I-CSCF decides to check; the procedure is continued with step 5.
Proposal for changes for section 5.3.5
2. I-CSCF may decide, based on operator configuration (e.g. always, during the night), to check whether the currently assigned S-CSCF (if any) is not the preferred S-CSCF. If it decides not to do so, existing Rel-8 procedure is followed (not shown in the figure); re-selection will not be done. If it decides to perform the check, the procedure is continued with step 3.
1.2 Editor’s note in section 5.3.6:
Editor’s Note: If an extension of SIP REGISTER needs IETF standardization is FFS.

It’s correct that there could be a need for IETF standardization, but this will anyhow not be decided or even defined by SA2. Stage 3 (CT1) may work on this. It is therefore proposed to replace the editor’s note by Note just indicating that there is a need to extend SIP REGISTER.

Proposal:
NOTE: It is a stage 3 issue whether the extension of SIP REGISTER requires IETF standardisation or can be solved within 3GPP.
2. Proposal of TR 23.812
5.3
Architectural Alternatives to detect whether S-CSCF re-selection may be desired
5.3.1
General
This section describes mechanisms aiming to detect whether a UE is registered with a sub-optimal S-CSCF due to the fact that the most preferred S-CSCF was not available (or highly loaded ) during registration and a more optimal S-CSCF becomes available.
The detection mechanisms do not support a check on whether there are any on-going dialogs for the subscription, which should not be released by triggering S-CSCF re-selection.
Editor’s Note: How the I-CSCF can determine if there are ongoing sessions that would be impacted by S-CSCF re-selection is FSS. Such detection is required for useful S-CSCF re-selection mechanism.
NOTE: Clause 5.3 does not discuss the mechanisms for how the I-CSCF obtains information (load or availability) from the S-CSCFs to make the decision on re-selection.

5.3.2
Architectural Details for the Detection Mechanism 1
This architectural alternative adds additional functionality and signaling load compared to Rel-8 to the I-CSCF. Message contents of SIP or Cx messages are not modified.
At UE re-registration, when the I-CSCF receives the currently assigned S-CSCF name within Cx-UAA, it may decide to check whether the currently assigned S-CSCF is the most preferred S-CSCF for the UE based on capabilities. If so, the I-CSCF sends another Cx-UAR command to the HSS, explicitly requesting capabilities. When receiving the response Cx-UAA from the HSS containing capabilities, the I-CSCF calculates the best suited S-CSCF based on capabilities, compares it with the currently assigned S-CSCF, and if different, checks whether it is available (and not highly loaded). 
5.3.3
Information Flow for Detection Mechanism 1
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1. – 3. Existing Rel-8 procedures are followed.
4. When the I-CSCF receives the current S-CSCF name within Cx-UAA it may decide to check, based on operator configuration (e.g. always, during the night), whether the currently assigned S-CSCF is not the preferred S-CSCF. If I-CSCF decides not to check, existing Rel-8 procedure is followed; re-selection is not performed. If I-CSCF decides to check; the procedure is continued with step 5.

5. I-CSCF explicitly requests capabilities from the HSS by sending a second Cx-UAR command. Note that parameters in Cx-UAR to explicitly request capabilities were already defined in Rel-8.
6. Capabilities are returned from the HSS (existing Rel-8 procedure).

7. The I-CSCF calculates the best suited S-CSCF based on the received capabilities. If the best suited S-CSCF is the currently assigned S-CSCF (i.e. S-CSCF 2) or the best suited S-CSCF is currently not available, existing Rel-8 procedure is followed. If the best suited S-CSCF is different from the currently assigned S-CSCF and is available, the I-CSCF may take additional steps towards S-CSCF re-selection.
NOTE 1: This procedure is similar to a procedure documented in TS 29.228[xx], where the I-CSCF generates a timeout when no response to the SIP Register was received.
NOTE 2: The described detection mechanism extends the duration of the re-registration process and the number of messages between the I-CSCF and the HSS.
5.3.4
Architectural Details for the Detection Mechanism 2
This architectural alternative adds additional functionality (compared to Rel-8) to the I-CSCF and the HSS. It extends Message content of Cx-UAR to allow requesting both together, the current S-CSCF name and the capabilities.
At UE re-registration, when the I-CSCF receives the SIP REGISTER message, the I-CSCF may decide to check whether the currently assigned S-CSCF (if any) is the most preferred S-CSCF for the UE based on capabilities. If so, the I-CSCF sends Cx-UAR command to the HSS, indicating that the HSS, when it returns the current S-CSCF name shall in addition also return capabilities. When receiving the response Cx-UAA from the HSS containing the current S-CSCF name and the capabilities, the I-CSCF calculates the best suited S-CSCF based on the capabilities, compares it with the currently assigned S-CSCF, and – if different – checks whether it is available (and not highly loaded). 
5.3.5
Information Flow for Detection Mechanism 2

[image: image2.emf]UE I-CSCF HSS S-CSCF 1 S-CSCF 2

1. Re-Registration 

2. Decide to check whether 

current S-CSCF (if any) is best 

suited

3. UAR (S-CSCF & capabilities)

5. UAA (S-CSCF 2, Capabilities)

6. Detect that S-CSCF 1 is 

peferred and available

4. Return current S-CSCF 

name and capabilities


1. I-CSCF receives SIP REGISTER.
2. I-CSCF may decide, based on operator configuration (e.g. always, during the night), to check whether the currently assigned S-CSCF (if any) is not the preferred S-CSCF. If it decides not to do so, existing Rel-8 procedure is followed (not shown in the figure); re-selection will not be done. If it decides to perform the check, the procedure is continued with step 3.


3. I-CSCF indicates to the HSS by means of a new parameter within Cx-UAR that S-CSCF name (if any) and capabilities are requested.

4. If the HSS does not support the new indication in Cx-UAR, the new indication is ignored and the HSS follows existing Rel-8 procedure (not shown in the figure). In this case the I-CSCF may fall back to detection mechanism 1 (see 5.3.3) step 5. Otherwise the procedure is continued with step 5. 
5. HSS returns the currently assigned S-CSCF name (S-CSCF 2) and capabilities to the I-CSCF.
6. The I-CSCF calculates the best suited S-CSCF based on the received capabilities. If the best suited S-CSCF is the currently assigned S-CSCF (S-CSCF 2) or the best suited S-CSCF is currently not available, existing Rel-8 procedure is followed (not shown in the figure). If the best suited S-CSCF is different from the currently assigned S-CSCF and it is available, the I-CSCF takes additional steps towards S-CSCF re-selection.
5.3.6
Architectural Details for the Detection Mechanism 3
This architectural alternative adds additional functionality (compared toRel-8) to the I-CSCF, the HSS, and the S-CSCF. It extends the SIP REGISTER message sent from I-CSCF to S-CSCF and the Cx-SAR command sent from S-CSCF to HSS.

NOTE: It is a stage 3 issue whether the extension of SIP REGISTER requires IETF standardisation or can be solved within 3GPP.

A preparation step is performed at initial registration; when the I-CSCF selects a S-CSCF that is not the preferred S-CSCF (e.g. because the preferred S-CSCF is not available or highly loaded), the I-CSCF indicates to the selected (but not preferred) S-CSCF that a better S-CSCF may become available later. The S-CSCF forwards this information with Cx-SAR to the HSS which stores the information against the current S-CSCF name.

The actual detection step is then triggered by the HSS which - based on the stored information ("better S-CSCF may become available") – returns current S-CSCF name and additionally capabilities within Cx-UAA after receiving Cx-UAR from the I-CSCF. I-CSCF then may calculate the best suited S-CSCF based on capabilities and checks whether it is available (and not highly loaded).
5.3.7
Information Flow for Detection Mechanism 3 (preparation step)
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1.- 3. Existing Rel-8 procedures are followed.
4. I-CSCF selects a less preferred S-CSCF (e.g. because the preferred S-CSCF is mot available or highly loaded).

5. I-CSCF indicates to the less preferred but selected S-CSCF that a better S-CSCF may become available later.
6. – 13. Existing Rel-8 procedures are followed. Note that in step 11 the HSS has not yet stored the information that a better S-CSCF may become available later and therefore does not return capabilities in addition to the S-CSCF name in step 12 (see 5.3.8 step 4).
14. Based on the received information in step 5 the S-CSCF forwards this information in Cx-SAR to the HSS.
15. The HSS stores the information "better S-CSCF may become available later" against the S-CSCF name.
16.- 18. Existing Rel-8 procedures are followed.
5.3.8
Information Flow for Detection Mechanism 3 (actual detection step)
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1.- 2. Existing Rel-8 procedures are followed.
3. The HSS detects that it has stored the information "better S-CSCF may become available later" against the current S-CSCF.
4. The HSS returns capabilities in addition to the current S-CSCF name to the I-CSCF.
5. The I-CSCF, when receiving the current S-CSCF name and in addition also the capabilities, calculates the best suited S-CSCF based on the received capabilities. If the best suited S-CSCF is currently not available, existing Rel-8 procedure is followed (not shown in the figure). If the best suited S-CSCF is available, the I-CSCF may take additional steps towards S-CSCF re-selection.
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