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1. Introduction
SA1 and CT1 have been working on manual CSG selection across PLMNs, and have approved Rel-9 CRs on this subject. This contribution describes changes needed in RAN2 specifications to align with SA1 and CT1 decisions. It should be noted that the scope of the work item defined by RP-090351 includes “To support SA1 inter PLMN roaming scenarios for Idle and Active mode.”

CRs to 36.304 and 25.304 are provided as separate contributions (R2-096784, and R2-096786). 
2. Background from SA1 and CT1
SA1 Status
TS 22.220v920 (Service requirements for Home NodeBs and Home eNodeBs) 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.

CT1 Status
23.122v900 (“Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode”) includes the following text.
4.4.3.1.3
Manual CSG selection

4.4.3.1.3.1
General

The MS displays to the user all the CSGs that are available and the associated PLMNs. For each entry in the lists, 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.

The user may select a CSG from the available ones.

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.
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 current PLMN selection mode;

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; 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 stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action.

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.
Also, Section 5 of 23.122v900 includes the following diagram.

[image: image1]Figure 1: Overall Idle Mode process

3. Access Stratum Implications
The implications to the access stratum are reflected in the two items below.

3.1 Reporting to NAS after search step of manual CSG selection

From the highlighted text portions in CT1 and SA1, it can be concluded that during manual CSG selection AS procedure, the UE should report to NAS the CSG IDs across all PLMNs, and not restrict to only the registered PLMN. This is a straightforward change in 36.304/25.304, as it only involves removal of  the filtering that AS performs before reporting the search results during manual CSG selection.

Change 1 and Change 2 show the corresponding changes needed in 36.304. (Corresponding change in the state machine diagram is highlighted.) 

<Begin change 1>

4.1
Overview

The idle mode tasks can be subdivided into four processes:

-
PLMN selection;

-
Cell selection and reselection;

-
Location registration;

-
Support for manual CSG ID selection.

The relationship between these processes is illustrated in Figure 1.
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4.1-1: Overall Idle Mode process 

When a UE is switched on, a public land mobile network (PLMN) is selected by NAS. For the selected PLMN, associated RAT(s) may be set [5]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection. 

With the cell selection, the UE searches for a suitable cell of the selected PLMN and chooses that cell to provide available services, further the UE shall tune to its control channel. This choosing is known as "camping on the cell". 

The UE shall, if necessary, then register its presence, by means of a NAS registration procedure, in the tracking area of the chosen cell and as outcome of a successful Location Registration the selected PLMN becomes the registered PLMN [5].

If the UE finds a more suitable cell, according to the cell reselection criteria, it reselects onto that cell and camps on it. If the new cell does not belong to at least one tracking area to which the UE is registered, location registration is performed.

If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [4] and search for a suitable cell if another PLMN has been selected by NAS.
Search of available CSG IDs may be triggered by NAS to support manual CSG ID selection.

<End change 1>

<Begin change 2>
5.5.1
E-UTRA case

In the UE on request of NAS, the AS shall scan all RF channels in the E-UTRA bands according to its capabilities to find available CSG IDs of available CSG cells. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CSG ID(s) together with their “HNB name” (if broadcast) and PLMN to the NAS. The search for available CSG IDs may be stopped on request of the NAS. 

If NAS has selected a CSG ID and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CSG ID to perform the location registration.
<end change 2>

2.2 AS actions when NAS triggers PLMN selection as part of manual CSG selection
From the highlighted text portions in Section 1, it can be concluded that after PLMN selection is triggered by NAS following manual CSG selection, the following behavior is needed.
AS behavior: At the time of PLMN selection, the UE NAS can also (optionally) provide to the UE a (CSG ID) on which the UE should try to perform cell selection. If the UE is unable to find a CSG cell (e.g. because the UE has moved out of coverage), the UE should inform NAS so that NAS can restore the previous PLMN.
Capturing this involves the following changes. The state diagram should be updated to be consistent to show how a CSG ID can be provided to AS as part of . This is consistent with the change in Figure 1 in 23.122, and is shown in green in change 1. 

Secondly, some text has to be added to the procedures section for PLMN selection to describe AS procedure in case the NAS provides a CSG ID along with the PLMN selection trigger. This text should describe how the AS handles the provided CSG ID, and how the AS reacts if  a cell of the provided CSG ID is not found by the UE.
<Begin change 3>
5.1.2
Support for PLMN selection
5.1.2.1 
General

On request of the NAS the AS shall perform a search for available PLMNs and report them to NAS.

5.1.2.2
 
E-UTRA case

The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high quality criterion is fulfilled:

1.
For an E-UTRAN cell, the measured RSRP value shall be greater than or equal to -110 dBm.
Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the RSRP value. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.
The search for PLMNs may be stopped on request of the NAS. The UE may optimise PLMN search by using stored information e.g. carrier frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on. If a CSG ID is provided by NAS as part of PLMN selection, the UE shall search for an acceptable or suitable cell belonging to the provided CSG ID. If the UE selects or reselects a cell that does not have this provided CSG ID, AS shall inform NAS.
<End change 3>
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