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1. Overall Description:

CT4 has agreed to start the WID (see C4-112018) for VCSG to specify the stage 3 impacts to support VCSG functionality in the CT4#54 meeting. During the discussion, the following issues below were unclear from the CT4 point of view:
Question A. Can a given user have CSG subscription data for a given VPLMN both in HSS and in CSS ?
In 3GPP TS 22.220, it states “NOTE:
VPLMN Autonomous CSG Roaming and HPLMN CSG Roaming can be active in the same VPLMN”. It may be understood that some users are with VCSG only and others with HPLMN CSG only, but also understood as applicable to a given user.
With these above assumptions and also that SLA agreement allows VCSG, CT4 still have the above question, and here are discussions in CT4 for this question:
· If no, but for this given user, CSG subscription data only in CSS
· Seems the normal case of CSS usage, where the CSG data are configured only in the CSS, HPLMN being not involved 
· If no, but for this given user, CSG subscription data exists only in HSS
· Does MME accept the CSG subscription data from HSS although there is no CSG subscription data in CSS? It may be considered the use case in which  HPLMN wants to keep  a control on the allowed CSG Ids  for this user, so CSG data for this user  has  to be configured only in the HSS. It may be considered that as according to TS 22.220, the HPLMN CSG only is active for this user. 
· May be something part of the SLA agreement 

· If yes, it may be questioned why to duplicate the CSG data in HSS and CSS? Then a further question still appear: can we have identical CSG Ids in both CSG subscription data but may be with different expired dates?
· If yes: for the MME/SGSN, which CSG subscription data (expiry date) prevails? the HSS one?  or the CSS one?
· If a CSG Id exists in the HSS but not in the CSS, shall MME accept the CSG Id of HSS although not in the CSG list of CSS?
· If CSG Id exists in the CSS but not in the HSS, shall MME accept the CSG Id supplied by CSS?  
CT4 had not the intent to answer all these questions, but to indicate:
· that all above configurations may exist if some are not explicitly excluded .
· that flexibility may be required as it may relate to the SLA agreement between operators that may agree on  some statements about these different cases.
· have some clarifications on the support or not of these different cases and in particular towards SA1 as it may relate to SLA operator agreement. 
Question B: Unclear behaviours of MME/SGSN/VLR and CSS
In 3GPP TS 23.401 5.3.2.1 E-UTRAN Initial Attach step8, on the conditions required for the MME to initiate an Update CSG location procedure: 

If the UE performs Initial or Handover Attach in a VPLMN supporting Autonomous CSG Roaming and the HPLMN has enabled Autonomous CSG Roaming in the VPLMN (via Service Level Agreement) and the MME needs to retrieve the CSG subscription information of the UE from the CSS, the MME initiates the Update CSG Location Procedure with CSS as described in section 5.3.x.

The discussion in CT4 was to identify the conditions for which the MME needs to initiate this procedure, considering that stage 3 may identify them more accurately. Several possible behaviours hereafter described with some consequence regarding the support of the required functionality and signalling load with CSS 

· the MME initiates Update CSG location procedure when it also does an update location to the HSS

· a drawback is that this CSG loc procedure is initiated even if the user has no CSG subscription data in CSS or never tries to access to a CSG cell, so generating signalling as applied to many roaming users. Cannot we minimize this signalling?  

· the MME initiates Update CSG location procedure when there is a request from UE to attach (or a HO request) to a CSG cell

· an advantage is that, if during all the period user is registered in MME, there is no such a request, there is no additional signalling towards CSS

· when CSS receives a update location and the user is not configured in the CSS with a CSG list, then the CSS answers rejects the request with user unknown cause 

· an issue is if, during the period where the UE is registered in MME, the user is created with a CSG ID in the CSS, the MME (being not registered for this user in CSS) will not be informed, with the consequence MME will not authorize a further attachment attempt of the UE in a CSG cell although UE has been allowed in the CSS, so possibly creating a bad user experience.

· when CSS receives a update location and the user is not configured in the CSS with a CSG list, then the CSS accepts the request by “creating” the user, stores the MME name and returns a successful answer but with no CSG subscription

· Satisfactory as MME will be informed of new CSG Ids added later in the list. 

· It may create useless user contexts in the CSS which will never contain any CSG ID. A way to limit such creations is by coupling with possibility 2. 

This quick analysis shows there may be rather different behaviour possibilities with some different consequences appearing (user experience, extra signalling…). Another point is to see what is in the standardisation scope or left to implementation.
A conclusion of the discussion in CT4 is that possible MME/SGSN/VLR and CSS behaviours with their consequences should be more investigated.
Question C. Are there many CSS(es) deployed in a PLMN? If so how does the MME/SGSN/VLR detect the CSS for roaming subscribers?
If only one CSS is deployed in a VPLMN, its address can be configured in the MME/SGSN/VLR. Then the MME/SGSN/VLR can retrieve the VCSG subscription for the roaming users. However, if there are more than one CSS in a VPLMN and the CSS store VCSG subscription for different roaming users, it is unclear how to detect the CSS for a certain roaming user?
Question D. Can CSS also store and manage the relationship between APN(s) and CSG list used for LIPA?
To support LIPA functionality, the Closed Subscriber Group Information stored in the HSS optionally contains the corresponding APN(s) which can be accessed via LIPA services from this CSG identified by the CSG-Id. Thus CT4 wonders whether the VCSG subscription stored in the CSS also includes APN(s) or not. 
2. Actions:
To 3GPP TSG SA1 group

ACTION:

CT4 kindly asks SA1 to take into account Question A may related to SLA operator agreement and clarify the Question D.
To 3GPP TSG SA2 group.

ACTION: 

CT4 kindly asks SA2 to take into account the analysis of CT4 all of above Questions and give some answers.
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