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1. Introduction
The following contribution proposes a way forward for capturing the feature to support Manual CSG selection at a PLMN different from the last registered PLMN.

TS 22.220 section 5.5.4 states the following requirements:

In addition, when the user manually selects a CSG in a PLMN, which is different from the last registered PLMN, the following behaviour applies:

-
The UE shall enter into Manual PLMN Selection state.

-
The UE shall attempt to register to the PLMN. This PLMN shall not be stored as the Last Registered PLMN.

-
When the UE is no longer in the service area of the CSG the UE shall return to the previous PLMN Selection state.

The contribution looks at the three aspects related to Manual CSG selection:
-
Selecting the CSG: Impacts to TS 23.122 due to interaction between the PLMN selection and the cell selection for the CSG

-
Registering at the CSG: Impacts to TS 24.008 and TS 24.301 due to registration at the PLMN for that CSG

-
Moving out of coverage of the CSG: Impacts to TS 23.122 for a UE that moves out of coverage of the CSG
2. Discussion

2.1
Selecting the CSG
As stated in TS 22.220 section 5.5.4, there are two requirements related to manually selecting a CSG in a PLMN, which is different from the last registered PLMN, namely:

-
The UE shall enter into Manual PLMN Selection state.

-
The UE shall attempt to register to the PLMN. This PLMN shall not be stored as the Last Registered PLMN.

Proposal 1: Capture these requirements in TS 23.122 as follows:

-
Update section 3.1A to allow the MS to display CSGs in different PLMNs.
-
Update sections 4.4.3.1.3 and 4.4.3.3.2 to capture the text of the requirements

-
Update Figure 1 to show how the CSG selection interacts with the manual PLMN selection

NOTE:
The changes to TS 23.122 are shown below in section 4.
2.2
Registering at the CSG
As stated in TS 22.220, when the user manually selects a CSG in a PLMN, which is different from the last registered PLMN, the UE shall attempt to register in the PLMN.

There are two possible ways a UE registers in a PLMN:

-
Using the RAU/LAU or TAU procedure

-
Using the Attach procedure

For Rel-8, TS 24.008 and TS 24.301 only supports the RAU/LAU and TAU procedures to update the Allowed CSG list but for registering in the PLMN the UE may also do an Attach procedure. For example, if there is no interface between the MME in the HPLMN and the VPLMN, then the MME in the VPLMN may send error code #9 (UE identity cannot be derived by the network) if the UE tries to register with a GUTI, S-TMSI or P-TMSI in which case the UE performs an Attach procedure at that cell.
Proposal 2: Update TS 24.008 to allow the UE to perform the Attach procedure for manual CSG selection

The following text should be added to 4.7.3.1.3 of TS 24.008
If a MS supporting CSG for manual update of the Allowed CSG list receives an ATTACH ACCEPT message, the MS shall check if the CSG ID of the CSG cell where the MS has sent the ATTACH REQUEST message is contained in the Allowed CSG list. If not, the MS shall add that CSG ID to the Allowed CSG list.
Proposal 3: Update TS 24.301 to allow the UE to perform the Attach procedure for manual CSG selection
The following text should be added to 5.5.1.2.4 of TS 24.301

If the UE supporting CSG selection has attempted manual CSG selection, the UE, when receiving the ATTACH ACCEPT message, shall check if the CSG ID of the CSG cell where the UE has sent the ATTACH REQUEST message is contained in the Allowed CSG list. If not, the UE shall add that CSD ID to the Allowed CSG list.
 NOTE:
The manual CSG selection entry also needs to be updated for the RAU/LAU or TAU procedure to distinguish between manual CSG selection at a CSG cell and a hybrid cell.
2.3
Moving out of coverage of the CSG
As stated in TS 22.220 section 5.5.4, the following requirement applies when the UE moves out of the coverage of the H(e)NB:

-
When the UE is no longer in the service area of the CSG the UE shall return to the previous PLMN Selection state.
Proposal 4: Capture these requirements in TS 23.122 as follows:

-
Update sections 4.4.3.1.3 to capture the text of the requirements
NOTE:
The changes to TS 23.122 are shown below in section 4.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.122 in addition to the changes proposed above to TS 24.008 and TS 24.301.
* * * First Change * * * *

3.1A
CSG selection / restriction

If the MS supports CSG, it is provisioned with a list of allowed CSG identities and associated PLMN identities from the USIM if the list is available in the USIM or as described in 3GPP TS 24.285 [47] if the list is not available in the USIM. This list has zero or more entries. There are two modes of CSG selection:

-
Automatic mode: This mode utilizes the list of allowed CSG identities. After a PLMN is selected, the MS camps on a cell in that PLMN only if the cell is either not a CSG cell or it is a CSG cell with a CSG identity that is in the allowed CSG list. The idle mode procedures of NAS are not impacted by this mode.

-
Manual mode: In this mode, the MS indicates to the user the list of available CSGs and the associated PLMNs. The list of CSGs presented to the user is not restricted by the allowed CSG list stored in the MS. After the user makes a selection, the MS camps on a cell with the selected CSG identity and attempts to register with the associated PLMN if the user has selected a CSG whose CSG identity is not included in the Allowed CSG list.

* * * Next Change * * * *

4.4.3.1.3
Manual CSG selection 
The MS displays to the user all the CSGs that are available and the associated PLMNs. For each entry in the list, an indication is provided whether that CSG identity is in the Allowed CSG list stored in the MS for this PLMN.

The user may select a CSG from the available ones. 
4.4.3.1.3.1
Manual CSG selection within the RPLMN 

If the user selects a CSG whose CSG identity is not included in the Allowed CSG list, then the MS shall register on a cell that corresponds to the CSG.
4.4.3.1.3.2
Manual CSG selection in a PLMN different from the RPLMN

If the user selects a CSG in a PLMN that is different from the RPLMN and the RPLMN's equivalent PLMNs, then the following applies:

i)
The MS shall enter into Manual mode of PLMN selection in state M4 (Trying PLMN) as defined in subclause 4.3.1.2;

ii)
The MS shall select the PLMN corresponding to the CSG and register on the selected CSG cell in the PLMN; 
iii) The MS shall not update the last registered PLMN with the PLMN associated with the CSG selected by the user for later use; and
iv)
If the registration fails or the MS is no longer in the coverage of the CSG, then the MS shall return to the previous mode of PLMN selection.

If the registration attempt is accepted, the MS shall add the CSG identity to the Allowed CSG list unless the cell is a hybrid cell or the identity is already present in the list.
* * * Next Change * * * *

4.4.3.3.2
Manual CSG selection 
The procedure of subclause 4.4.3.1.3 is followed.

* * * Next Change * * * *
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Figure 1: Overall Idle Mode process
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