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	Reason for change:
	In Rel-8, CT1 specified 2 CSG selection modes: "automatic" and "manual".

The term "manual CSG selection" can refer both to the mode and to the procedure during which the UE performs a scan for available CSGs, presents these to the user, the user selects a CSG, and finally the UE attempts registration on a cell belonging to the selected CSG.
The present CR suggests:

1)
to clarify that after switch on the UE is always in automatic CSG selection mode; and

2)
to specify that when the user performs a manual CSG selection within the RPLMN, and the manual CSG selection procedure is completed, then the UE changes the CSG selection mode from manual to automatic. When the user performs a manual CSG selection in a PLMN different from the RPLMN, then the UE remains in manual CSG selection mode until the registration attempt on the CSG is considered failed or the UE is no longer in the coverage of the selected CSG.

The contents of the present CR is relevant for the CR proposing an AT command for CSG (CR #0663, see e.g. C1-196973), especially for the question what is returned by the MT as CSG selection <mode> in response to the Read command.

Item 1) above is a consequence of the fact that originally, in Rel-8, a manual CSG selection could be performed only within the RPLMN, i.e. after the first PLMN selection. And later, in Rel-9, when manual CSG selection in a PLMN different from the RPLMN was added, it was clarified that after a power-cycle the UE should return to the stored duplicate ('previous') RPLMN and duplicate ('previous') PLMN selection mode – which are defined as the RPLMN and the PLMN selection mode that were in use before the last manual CSG selection (or series of such selections) was initiated.
Regarding item 2), if we look at the definition of "manual CSG selection mode" in subclause 3.1A, we find that it is actually focusing on the procedural aspects:

Manual mode: In this mode, the MS indicates to the user a list of available CSGs and the associated PLMNs. Based on configuration by the HPLMN, the list of CSGs provided to the user for a certain PLMN is either:

-
not restricted by the Allowed CSG list and the Operator CSG List stored in the MS; or

-
restricted to entries in the Operator CSG List only.

After the user makes a selection, the MS camps on a cell with the selected CSG identity and may attempt to register with the associated PLMN (see 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A]).
I.e. it describes the steps up to the registration, but it does not specify the further UE behavior. Note that this is different from the definition of "automatic CSG selection mode":
Automatic mode: This mode utilizes the Allowed CSG list and the Operator CSG list. 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 or in the Operator CSG List. The idle mode procedures of NAS are not impacted by this mode.

And it is also different from the manual PLMN selection mode where the further UE behavior is specfied as follows:

Once the MS has registered on a PLMN selected by the user, the MS shall not automatically register on a different PLMN unless:

i)
the new PLMN is declared as an equivalent PLMN by the registered PLMN; 

ii)
the user selects automatic mode;

iii)
…

One reason for this is that in Rel-9 the CSG feature was enhanced with the possibility to perform manual selection of a CSG which is in a PLMN different from the RPLMN, and there is a fundamental difference between the UE behavior i) after a manual selection of a CSG within the RPLMN, and ii) after a manual selection of a CSG in a different PLMN:

In the first case, once the manual CSG selection procedure is completed, the UE will basically follow the requirements as defined for automatic CSG selection mode, i.e. camp on a macro cell of the PLMN or on a CSG cell if the CSG identity is included in the CSG whitelist. Note also that according to subclause 4.4.3.1.3.2 for this case the PLMN selection mode is not affected.

In the second case the UE is switching to manual PLMN selection mode; and it can stay on the selected PLMN only as long as it remains on a CSG cell of the selected CSG, because according to subclause 4.4.3.1.3.3, item iv), if the MS is "no longer in the coverage of the selected CSG, then the MS shall return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action." – This means the UE will try to find a cell of its 'previous' RPLMN or select a new PLMN (in automatic or manual PLMN selection mode), and to this purpose it will also return to automatic CSG selection mode. 

As the UE behavior for the first case is so fundamentally different, it seems reasonable to specify that for this case the UE actually returns to automatic CSG selection mode when the manual CSG selection procedure is completed.

	
	

	Summary of change:
	1) Upon switch on the UE is always in automatic CSG selection mode.

2) If the user performs a manual CSG selection within the RPLMN, and the manual CSG selection procedure is completed, then the UE changes the CSG selection mode from manual to automatic.

3) If the user performs a manual CSG selection in a PLMN different from the RPLMN, then the UE remains in manual CSG selection mode until the user selects automatic CSG selection mode, the UE is switched off, the registration attempt on the CSG is considered failed, the UE is no longer in the coverage of the selected CSG, or any other event occurs which causes the UE to return to the stored duplicate PLMN selection mode or stored duplicate RPLMN.

	
	

	Consequences if not approved:
	If the UE remains in manual CSG selection mode after completion of the CSG selection procedure, regardless whether the CSG is in the RPLMN or in a PLMN different from the RPLMN, then for the AT command for CSG the <mode> in the response to the Read command will just echo back what the MT received last in the Set command, but it will not correspond to the actual MT behavior.
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3.1A
CSG selection / restriction
If the MS supports CSG, it is provisioned with an Allowed CSG list and an Operator CSG list and associated PLMN identities. Both lists can be retrieved either from the USIM if the lists are available in the USIM, or as described in 3GPP TS 24.285 [47] if the lists are not available in the USIM. These lists have zero or more entries.
NOTE 1:
The network also updates the Allowed CSG list in the same updating operation if one or more entries are removed from the Operator CSG list. This avoids an entry removed from the Operator CSG list remaining in the Allowed CSG list.

There are two modes of CSG selection:

-
Automatic mode: This mode utilizes the Allowed CSG list and the Operator CSG list. 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 or in the Operator CSG List. The idle mode procedures of NAS are not impacted by this mode. Upon switch on the MS is in automatic mode.
-
Manual mode: In this mode, the MS indicates to the user a list of available CSGs and the associated PLMNs. Based on configuration by the HPLMN, the list of CSGs provided to the user for a certain PLMN is either:

-
not restricted by the Allowed CSG list and the Operator CSG List stored in the MS; or

-
restricted to entries in the Operator CSG List only.


After the user makes a selection, the MS camps on a cell with the selected CSG identity and may attempt to register with the associated PLMN (see 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A]).

The CSG whitelist is a combination of Operator CSG list and the Allowed CSG list. NAS shall provide the CSG whitelist to the AS. If the contents of the CSG whitelist have changed, NAS shall provide an updated CSG whitelist to the AS.

NOTE 2:
The same CSG ID and its associated PLMN can exist in both the Operator CSG list and the Allowed CSG list. Such duplicates can be removed when combining these lists to form the CSG whitelist.
If an integrity protected message with cause value #25 (see 3GPP TS 24.008 [23] and 3GPP TS 24.301 [23A]) is received by an MS for a CSG ID and associated PLMN identity present in the Operator CSG list, then for an implementation dependent time which is not shorter than 60 minutes, or until the MS is switched off, or the SIM/USIM is removed, or the Operator CSG list is updated:

a)
The NAS shall not include this CSG ID and the associated PLMN identity in the CSG whitelist provided to the AS; and
b)
In CSG manual mode selection, the MS shall not indicate to the user that this CSG ID and the associated PLMN identity is in the Operator CSG List stored in the MS.
NOTE 3:
As an implementation option, the user can be informed that the MS has not been authorized for a CSG included in the Operator CSG list.
***** Next change *****
4.4.3.1.3
Manual CSG selection

4.4.3.1.3.1
General

The HPLMN may configure the MS whether to provide to the user CSGs for a certain PLMN without any restriction or to provide to the user only CSGs in the Operator CSG List for that PLMN.This configuration may be done either:

-
 in the USIM if the Operator CSG list is available in the USIM; or 

-
as described in 3GPP TS 24.285 [47].

In the absence of  such configuration from the HPLMN for a certain PLMN, the MS shall by default provide to the user CSGs for that PLMN without any restriction.

For PLMNs where no restriction is configured, the MS provides to the user the CSGs that are available and the associated PLMNs using all access technologies which support CSGs (see 3GPP TS 23.003 [22A]) and which are supported by the MS. For each entry in the list, an indication is provided whether that CSG identity is in the Allowed CSG list or in the Operator CSG list stored in the MS for this PLMN.
For PLMNs where the MS is configured to provide to the user only CSGs in the Operator CSG List, the MS provides to the user the CSGs that are available and in the Operator CSG list, using all access technologies which support CSGs (see 3GPP TS 23.003 [22A]) and which are supported by the MS. For each entry in the list, the MS provides to the user the associated PLMN and an indication that the CSG identity is in the Operator CSG List stored in the MS for this PLMN.

Additional requirements for the display, including for the display of HNB name, can be found in 3GPP TS 22.220 [49].
The user may select a CSG from the indicated CSGs.
If the MS has a PDN connection for emergency bearer services, manual CSG selection shall not be performed.
4.4.3.1.3.2
Manual CSG selection within the RPLMN

If the user selects a CSG whose CSG identity is not included in the Allowed CSG list or Operator CSG list, then the MS shall attempt to register on a cell that corresponds to the CSG. For such a registration, the MS shall ignore the contents of the "forbidden location areas for roaming", "forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service" and "forbidden PLMNs for GPRS service" lists.
Upon successful or unsuccessful completion of the registration or if registration is not possible, because the MS is no longer in the coverage of the selected CSG, the MS shall return to automatic CSG selection mode.
Manual CSG selection within the RPLMN does not affect the current PLMN selection mode.

4.4.3.1.3.3
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, then the following applies:

i)
The MS shall store a duplicate of the RPLMN and a duplicate of the PLMN selection mode that were in use before the manual CSG selection was initiated, unless this manual CSG selection follows another manual CSG selection or a PLMN selection triggered by ProSe direct communication as specified in subclause 3.1B or a PLMN selection triggered by V2X communication over PC5 as specified in subclause 3.1x;

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

iii)
The MS shall select the PLMN corresponding to the CSG and attempt to register on the selected CSG cell in the PLMN. For such a registration, the MS shall ignore the contents of the "forbidden location areas for roaming", "forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service", "forbidden PLMNs for GPRS service" and "forbidden PLMNs" lists. If the registration is successful the MS remains in manual CSG selection mode, until the user selects automatic CSG selection mode, the MS is switched off or the condition of any of items iv) to viii) below is fulfilled;

iv)
If the registration fails or the MS is no longer in the coverage of the selected CSG, then the MS shall return to the stored duplicate PLMN selection mode and automatic CSG selection mode and use the stored duplicate value of RPLMN for further action;
v)
If the MS is switched off while on the selected CSG and switched on again, the MS should return to the stored duplicate PLMN selection mode, unless the MS provides the optional feature of user preferred PLMN selection operating mode at switch on. Additionally, the MS shall use the stored duplicate value of RPLMN and automatic CSG selection mode for further action;
vi)
If the user initiates a PLMN selection while on the selected CSG, the MS shall delete the stored duplicate PLMN selection mode, use the stored duplicate value of RPLMN as RPLMN, return to automatic CSG selection mode and follow the procedures (as specified for switch-on or recovery from lack of coverage) in subclause 4.4.3.1. The MS shall delete the stored duplicate value of RPLMN once the PLMN selection has been completed successfully;
vii)
If the MS's E-UTRA capability is disabled as a result of successful registration (as described in 3GPP TS 24.301 [23A] subclauses 5.5.1.3.4.2, 5.5.1.3.4.3, 5.5.3.3.4.2 and 5.5.3.3.4.3) and the selected CSG is not available on UTRAN radio access technology, the MS shall re-enable the E-UTRA capability, return to the stored duplicate PLMN selection mode and automatic CSG selection mode and use the stored duplicate value of RPLMN for further action; and
viii)
If the MS's E-UTRA capability is disabled as a result of performing the service request procedure (as described in 3GPP TS 24.301 [23A] subclause 5.6.1.5), the selected CSG is not available on UTRAN radio access technology and the MS performed a CS call, then after the end of the call, the MS shall re-enable the E-UTRA capability, return to the stored duplicate PLMN selection mode and automatic CSG selection mode and use the stored duplicate value of RPLMN for further action.
