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4
General description of Idle mode

(NOTE: The Idle mode in UMTS also includes the Idle mode of GSM. Further details are invited.(
4.1
Overview

When a multi-RAT UE is switched on, it attempts to make contact with a public land mobile network (PLMN) using a certain radio access technology and the core network in a PLMN can be GSM or ANSI-41. According to the type of a CN, the way to identify a PLMN can be different.  That is if the CN is GSM in a PLMN, then the PLMN is identified by ‘PLMNid’ but if the CN is ANSI-41 in a PLMN, then is should be identified by ‘SID’.

The allowed CN Type should be indicated to Access Stratum before PLMN selection.  It can be decided based on UE capability or other factors and can have one of 3 values, ‘GSM-MAP’, ‘ANSI-41’ or ‘BOTH_GSM_AND_ANSI’.  Then the particular PLMN to be contacted may be selected either automatically or manually. 

The UE looks for a suitable cell of the chosen PLMN and chooses that cell to provide available services, and tunes to its control channel. This choosing is known as "camping on the cell". The UE will then register its presence, by means of a NAS registration procedure, in the registration area of the chosen cell, if necessary.

If the UE finds a more suitable cell, it reselects onto that alternative cell of the selected PLMN and camps on that cell. If the new cell is in a different registration area, location registration is performed. 

If necessary, the UE will look for more suitable cells on other PLMNs at regular time intervals, which is referred to as PLMN-reselection. Particularly, in the home country of the UE, the UE will try to get back to its Home PLMN.

If the UE loses coverage of a PLMN, either a new PLMN is selected automatically (automatic mode), or an indication of which PLMNs are available is given to the user, so that a manual selection can be made (manual mode). 

Registration is not performed by UE’s only capable of services that need no registration.

The purpose of camping on a cell in idle mode is fourfold:

a)
It enables the UE to receive system information from the PLMN. 

b)
When registered and if the UE wishes to initiate a call, it can do this by initially accessing the network on the control channel of the cell on which it is camped.

c)
If the PLMN receives a call for the registered UE, it knows (in most cases) the registration area of the cell in which the UE is camped. It can then send a "paging" message for the UE on control channels of all the cells in the registration area. The UE will then receive the paging message because it is tuned to the control channel of a cell in that registration area and the UE can respond on that control channel.

d)
It enables the UE to receive cell broadcast messages

If the UE is unable to find a suitable cell to camp on, or the USIM is not inserted, or if the location registration failed, it attempts to camp on a cell irrespective of the PLMN identity, and enters a "limited service" state in which it can only attempt to make emergency calls.

The idle mode tasks can be subdivided into three processes:

-
Allowed CN type indication and PLMN selection and reselection;

-
Cell selection and reselection; 

-
Location registration.

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

[Note: The prioritization of radio access systems  and the impact of NAS defined service areas is FFS.]

4.2
Functional division between AS and NAS in Idle mode

Table 1 presents the functional division between UE non-access stratum (NAS) and UE access stratum (AS) in idle mode. The non-access stratum part is specified in [5] and the access stratum part in this document. Examples of different idle mode procedures are presented in Section 10.

Table 1: Functional division between AS and NAS in idle mode

Idle Mode Process
UE Non-Access Stratum
UE Access Stratum

Indication of Allowed CN type to AS 
Maintain the list of allowed CN types.  It can be GSM-MAP only, ANSI-41 only or BOTH_ GSM_AND_ANSI, and indicates it to AS 

It must respect allowed CN types indications from NAS

PLMN Selection and Reselection
Maintain a list of PLMNs in priority order. Request AS to select a cell either belonging to the PLMN having the highest priority (in automatic mode) or belonging to the manually selected PLMN.

In automatic mode, if a PLMN with higher priority is found, request AS to select a cell belonging to that PLMN.
Report available PLMNs with associated CN type to NAS on request from NAS or autonomously.

It must respect allowed CN types indications from NAS

Cell 
Selection
Control cell selection by for example, maintaining lists of forbidden registration areas and a list of NAS defined service areas in priority order.
Perform measurements needed to support cell selection.

Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.

Search for a suitable cell belonging to the PLMN requested by NAS. The cells are identified with PLMN identity(or SID) in the system information. Respond to NAS whether such cell is found or not. 

If such a cell is found, the cell is selected to camp on.

Cell 
Reselection
Control cell reselection by for example, maintaining lists of forbidden registration areas and a list of NAS defined service areas in priority order.
Perform measurements needed to support cell reselection. 

Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.

Change cell if a more suitable cell is found.

Perform ODMA probing in an ODMA Relay Node.



Location registration
Register the UE as active after power on.

Register the UE’s presence in a registration area, for instance regularly or when entering a new registration area.

Deregister UE when shutting down.


Report registration area information to NAS.

5
Process descriptions

5.1 Allowed CN type Indication and PLMN selection and reselection
5.1.1 In the UE, the access stratum shall report available PLMNs(SIDs) to the non-access stratum on request from the non-access stratum or autonomously.

5.1.2 Allowed CN type Indication
UE shall maintain the list of allowed CN Type and .indicate it to AS before PLMN selection.  The allowed CN Type can be GSM-MAP only, ANSI-41 only or BOTH_GSM_AND_ANSI.  According to the allowed CN Type, the list of PLMNs can be decided.  If the allowed CN Type is GSM only then the list of PLMNs should be consisted of PLMN id and if the allowed CN Type is ANSI only, then the list of PLMNs should be consisted of SID.  If the allowed CN Type is BOTH_GSM_AND_ANSI, then the list of PLMN can be consisted of the combination of PLMN id and SID or pair of PLMN id and SID.
A allowed CN Type can be decided based on many factors.
5.1.2
PLMN selection and reselction
The non-access part of the PLMN selection and reselection process is specified in [5].

10.2
System Information Update to NAS
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Figure 7: System Information Update to NAS

AS sends system information to NAS when a change of system information is detected in the cell currently camped on. This happens for instance when a new cell is selected due to cell reselection. The information sent can include PLMN identity(or SID), registration area and NAS information. The NAS information includes the identity of the NAS defined service area.
10.4
PLMN Selection, automatic mode, normal case
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Figure 9: PLMN Selection, automatic mode, normal case

At power-on, the non-access stratum (NAS) selects the PLMN with highest priority, possibly the last PLMN stored prior to previous power off. The access stratum (AS) is requested to find a cell belonging to that PLMN. When searching for the requested PLMN and in order to speed up the search, AS may use a list of cell information stored prior to previous power-off. When a cell belonging to the requested PLMN is found, that cell is selected and NAS is notified that the PLMN was found.

10.5
PLMN Reselection, automatic mode
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Figure 10: PLMN Reselection, automatic mode

Triggered by, for instance, a timer, AS sends a list to NAS with all PLMNs currently available. The list includes the identities of available PLMNs and possibly information about their NAS defined service area(s). Assuming that a PLMN with higher priority is found, NAS requests AS to select a cell belonging to the PLMN with highest priority. When searching for the requested PLMN and in order to speed up the search, AS may use a list of cell information previously stored, if any. When a cell belonging to the requested PLMN is found, that cell is selected and NAS is notified that the PLMN was found.

10.6
PLMN Reselection, manual mode
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Figure 11: PLMN Reselection, manual mode

NAS requests AS to report all PLMNs currently available, for instance as a response to a user request. AS sends a list to NAS with all PLMNs currently available. The list includes the identities of available PLMNs and possibly information about their NAS defined service area(s). Assuming that a PLMN with higher priority is selected by for instance the user, NAS requests AS to select a cell belonging to the PLMN with highest priority. When searching for the requested PLMN and in order to speed up the search, AS may use a list of cell information previously stored, if any. When a cell belonging to the requested PLMN is found, that cell is selected and NAS is notified that the PLMN was found.

10.7
PLMN Selection, automatic mode, selected PLMN not found


[image: image8.wmf]UE-NAS

UE-AS

Search for cell

with

PLMNid

(

or

SID)

RRC PLMN List CNF (all

PLMNid

(

or SID)

)

RRC PLMN Search REQ

(

PLMNid

(

or SID

/MIN_P_REV

)

)

Use last stored

PLMN

Use last stored

cell list

Requested

PLMN

not found


Figure 12: PLMN Selection, automatic mode, selected PLMN not found

At power-on, the non-access stratum selects the PLMN with highest priority, possibly from the list of PLMNs stored prior to previous power off. The access stratum is requested to find a cell belonging to that PLMN. When searching for the requested PLMN and in order to speed up the search, AS may use a list of cell information stored prior to previous power-off. If no cell is found belonging to the requested PLMN, a list of available PLMNs is sent to NAS, indicating which PLMN has been temporarily chosen by AS.

10.8
NAS Controlled Cell Selection

10.8.1
Execution in Access Stratum
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Figure 13: NAS Controlled Cell Selection, execution in AS

NAS may influence the cell selection and reselection by sending control information to AS. This information can include, for example, lists of forbidden registration areas and a list of NAS defined service areas in priority order. The control information is used by AS in cell selection and reselection:

-
Cells belonging to a forbidden registration area will only be selected if no better cell is found. At this point, the services provided the UE might be limited. 

-
Cells belonging to a NAS defined service area with higher priority than current service area will be considered better than the cell currently camped on. Depending on radio access mode, the most suitable cell in idle mode may not be the most suitable cell in connected mode.

10.8.2
Execution in Non-Access Stratum
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Figure 14: NAS Controlled Cell Selection, execution in NAS

As an alternative to the example in section 11.8.1, AS sends cell selection information to NAS. This information can include PLMN identity(or SID), registration area and NAS defined service area. The information contains the full set of available registration areas and NAS defined service areas. The information is typically sent when there is a change of available areas, for instance when a neighbour cell belonging to a new registration area/NAS defined service area is found. Correspondingly, a new list of available areas is sent from AS to NAS when for instance coverage is lost from the cell currently camped on and that is the only cell belonging to the current NAS defined service area. 

AS performs cell selection and reselection for the selected registration area/NAS defined service area without interaction with NAS. However, before reselecting a cell in another registration area/NAS defined service area, AS must check with NAS.
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