
3GPP TSG-WG2 Meeting #73bis 
(
R2-112346
Shanghai, China, 11-16 April 2011

	CR-Form-v9.7

	CHANGE REQUEST

	

	(

	25.304
	CR
	
	(

rev
	
	(

Current version:
	8.11.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	25.304 CR on aligning NAS and AS on CSG

	
	

	Source to WG:
(

	Nokia Corporation, Nokia Siemens Networks, Deutsche Telekom, Orange

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	TEI8
	
	Date: (

	1/4/2011

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	In idle mode specification suitability criteria seems to be incorrect as currently it is not considering associated PLMN whenever UE access on CSG is checked against the whitelist. Additionally currently it is not clear how UE actually checks the suitability of the cell.
In several occasions in the idle specification whitelist is mentioned but unfortunately it is not mentioned that whitelist does not consist only of CSG ID but of CSG ID with associated PLMN ID. This is proposed to be corrected

In idle specificaiton in several occasions ‘manual CSG ID selection’ terminology is used although the correct one would be ‘manual CSG selection’ as the upper layers are not just selecting the CSG ID but also a PLMN. Also in 23.122 the terminology used for this procedure is ‘ manual CSG selection’


	
	

	Summary of change:
(

	Change 1: Update the suitability criteria to take the PLMN identity to be taken into account together with CSG ID when checking it against the whitelist 
Change 2: updated ‘manual CSG ID selection’ to ‘manual CSG selection’ and updated whitelist definitions to take the associated PLMN together with CSG ID into account.

Impact analysis
Impacted functionality:

Cell (re)selection to CSG procedure and manual CSG selection procedure
Inter-operability:
Change 1: Without the CR it is impossible to know how UEs/NWs are assuming that suitability criteria is evaluated. So without the CR it is impossible to know which is wanted UE behaviour.

Change 2:

This affects only UE side. No interoperability problems seen. 

	
	

	Consequences if 
(

not approved:
	UE may incorrectly only check in the suitability check the CSG ID against the whitelist although UE is supposed to check both CSG ID and PLMN ID. This would lead that UE could access a CSG cell for which it does not have access rights.
In the manual CSG selection procedure UE may not find all CSG cells in scenario where same CSG ID is used in multiple cells (by different PLMNs). 
.. 

	
	

	Clauses affected:
(

	3.1, 4.1, 4.2, 4.3, 5.2.3.4, 5.2.6.4.1, 5.2.6.4.3, 5.2.6.5, 5.6, 5.6.1, 5.6.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


---------------------------------Start of the change---------------------------------
3.1
Definitions

For the purposes of the present document, the following definitions and the definitions in [12] apply.

Absolute priority layer: A priority level can be defined for a UTRA frequency, a group of GSM frequencies or a E-UTRA frequency.

Allowed CSG list: A list stored in the USIM containing one or more PLMNs, and for each respective PLMN a list of all the CSG identities of the CSGs to which the subscriber belongs to..
Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attempt emergency calls on an acceptable cell.

Available PLMN: A PLMN for which the UE has found at least one cell and read its PLMN identity.
Barred Cell: A cell a UE is not allowed to camp on.
Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information.
Camped on any cell: UE is in idle mode and has completed the cell selection/reselection process and has chosen a cell irrespective of PLMN identity.
Camped on MBSFN cluster: UE has completed the MBSFN Cluster selection/reselection process and has chosen a MBSFN Cluster. The UE monitors system information and receives notifications for MBMS services and possibly receives a MBMS service.

Closed Subscriber Group (CSG): A Closed Subscriber Group identifies subscribers of an operator who are permitted to access one or more cells of the PLMN but which have restricted access (CSG cells).

CSG cell: A cell, part of all the broadcast PLMN(s), broadcasting a CSG Indicator that is set to TRUE and a specific CSG identity. A CSG cell is accessible by the members of the closed subscriber group for that CSG identity. All the UTRAN CSG cells sharing the same identity are identifiable as a single group for the purposes of mobility management and charging.

CSG identity: An identifier broadcast by a CSG cell or cells and used by the UE to facilitate access for authorised members of the associated Closed Subscriber Group.

DRX cycle: Individual time interval between monitoring Paging Occasion for a specific UE.

EHPLMN: Any of the PLMN entries contained in the Equivalent HPLMN list stored on the USIM [5].

Equivalent PLMN list: List of PLMNs considered as equivalent by the UE for cell selection, cell reselection , MBSFN Cluster selection MBSFN Cluster reselection, handover and manual CSG selection according to the information provided by the NAS.

HNB Name: The Home NodeB Name is a broadcast string in free text format that provides a human readable name for the Home NodeB CSG identityand any broadcasted PLMN identity.
Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN identity are the same as the MCC and MNC of the IMSI.

Location Registration (LR): UE registers its presence in a registration area, for instance regularly or when entering a new registration area.

Maximum DRX cycle: Time interval for the longest possible DRX cycle in a cell. 

MBMS Activated Service: An MBMS service that the UE has joined (multicast) or is interested in (broadcast). 

MBMS Preferred Layer (PL): A frequency layer that is indicated by the UTRAN to be preferred for camping for MBMS purposes.
MBSFN cluster: Set of cells operating in MBSFN mode providing only MBMS service in PtM mode and seen as one cell by a UE.

MBSFN mode: In order to achieve higher spectral efficiency synchronized cells operate in MBSFN mode which implies that they transmit exactly the same content over an area that is seen as one MBSFN cell by the UE.
Paging Block Periodicity (PBP): Period of the occurrence of Paging Blocks. (For FDD, PBP = 1).

Paging Message Receiving Occasion (TDD only): The frame where the UE receives actual paging message.
Paging occasion:
(FDD) The SFN of the PICH frame where the UE monitors its paging indicator (i.e. the SFN of the PCCPCH frame in which the PICH frame begins).
(TDD) The paging block, which consists of several frames. The value of Paging Occasion is equal to the first frame of the Paging Block.

Process: A local action in the UE invoked by a RRC procedure or an Idle Mode procedure.
Radio Access Mode: Radio access mode of the cell, FDD or TDD.

Radio Access Technology: Type of technology used for radio access, for instance UTRA or GSM.

Registered PLMN: This is the PLMN on which certain Location Registration outcomes have occurred [5].

Registration Area: (NAS) registration area is an area in which the UE may roam without a need to perform location registration, which is a NAS procedure.

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information.

Restricted Cell: A cell on which camping is allowed, but access attempts are disallowed for UEs whose access classes are indicated as barred.
Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically.

Serving cell: The cell on which the UE is camped.

Strongest cell: The cell on a particular carrier that is considered strongest according to the layer 1 cell search procedure [14][15]. As the details of the layer 1 cell search are implementation dependent, the precise definition of 'strongest cell' is also implementation dependent.

Suitable Cell: This is a cell on which an UE may camp. For a UTRA cell, the criteria are defined in subclause 4.3, for a GSM cell the criteria are defined in [1] and for a E-UTRA cell the criteria are defined in [18].
+---------------------------------End of the change---------------------------------
---------------------------------Start of the change---------------------------------
4.1
Overview

When a UE is switched on, a public land mobile network (PLMN) is selected and the UE searches for a suitable cell of this PLMN to camp on. Criteria for cell selection and cell re-selection between radio access technologies (RATs) described in this document only consider radio criteria. In addition to RAT, the PLMN type may differ as well. In this specification, the term PLMN is used as a generic term covering both GSM MAP and ANSI-41 type of PLMNs. According to the type of PLMN, the way to identify it can be different. If the PLMN type is GSM, the PLMN is identified by 'PLMN identity' and if the PLMN type is ANSI-41, the PLMN is identified by 'SID'
The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection.

The UE searches for a suitable cell of the selected 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, if necessary, then register its presence, by means of a NAS registration procedure, in the registration 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, it reselects onto that cell and camps on it. If the new cell is in a different registration area, location registration is performed.

If necessary, the UE shall search for higher priority PLMNs at regular time intervals as described in [9] and search for a suitable cell if another PLMN has been selected by NAS.

NOTE: For RRC connected mode the requirements for the search for higher priority PLMNs are defined in [4].

Search of available CSGs may be triggered by NAS to support manual CSG selection within the registered PLMN.
If the UE loses coverage of the registered 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 UEs 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 establish an RRC connection, 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 services.

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 (except for LR rejected with cause #12, cause #14, cause #15 or cause #25, see [5] and [16]), 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 four processes:

-
PLMN selection;

-
Cell selection and reselection;

-
Location registration;

-
Support for manual CSG selection.
The relationship between these processes is illustrated in Figure 1.
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Figure 1: Overall Idle Mode process

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 NAS part is specified in [5] and the AS part in the present document. Examples of different idle mode procedures are presented in Clause 10.

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

	Idle Mode Process
	UE Non-Access Stratum
	UE Access Stratum

	PLMN Selection 
	Maintain the list of allowed PLMN types. It can be GSM-MAP only, ANSI-41 only or both.

Maintain a list of PLMNs in priority order according to [5]. Select a PLMN using automatic or manual mode as specified in [5] and request AS to select a cell belonging to this PLMN. For each PLMN, associated RAT(s) may be set.

Evaluate reports of available PLMNs from AS for PLMN selection.

Maintain a list of equivalent PLMN identities.
	Search for available PLMNs.
If associated RAT(s) is (are) set for the PLMN, search in this (these) RAT(s) and other RAT(s) for that PLMN as specified in [5].

Perform measurements to support PLMN selection.

Synchronise to a broadcast channel to identify found PLMNs.

Report available PLMNs with associated PLMN type and RAT to NAS on request from NAS or autonomously.

It shall respect allowed PLMN types indications from NAS.

	Cell 
Selection
	Control cell selection for example by indicating RAT(s) associated with the selected PLMN to be used initially in the search of a cell in the cell selection. NAS is also maintaining lists of forbidden registration areas and an ‘Allowed CSG list’. NAS provides these lists to AS.
	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. The cells broadcast their 'PLMN identity' (GSM-MAP) or 'SID'  and may broadcast a CSG ID and CSG indicator in the system information. Respond to NAS whether such cell is found or not.

If associated RATs is (are) set for the PLMN, perform the search in this (these) RAT(s) and other RATs for that PLMN as specified in [5].

For a CSG cell check if, for any of the broadcast PLMN identity(ies), the CSG ID is for that PLMN identity in the Allowed CSG list provided by NAS to check whether a CSG cell is suitable for the UE.
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.

Maintain a list of equivalent PLMN identities and provide the list to AS.
Maintain a list of forbidden LAs and provide the list to AS.

Maintain an ‘Allowed CSG list’ and provide the list to AS.
	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.

For a CSG cell check if, for any of the broadcast PLMN identity(ies),  the CSG ID is for that PLMN identity in  the ‘Allowed CSG list’ provided by NAS to check whether a CSG cell is suitable for the UE.

	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.

Maintain lists of forbidden LAs.

Deregister UE when shutting down.
	Report registration area information to NAS.

	MBMS
	Maintain priority information for various services and participate in service selection.

Indicate to AS if an offered session has previously been received.
	Maintain a list of TMGIs of activated services.

Notify NAS of service availability and request NAS to prioritise in case of service conflicts.

Report to NAS when an activated service requires action.

Receive and handle the MCCH and MTCH, and, if applicable, the MSCH and MICH.

	Support for manual CSG selection
	Provide request to search for available CSG(s) within the registered PLMN.

Evaluate reports of available CSG(s) from AS for CSG selection.

Select a CSG and request AS to select a suitable cell belonging to this CSG.
	Search for CSG cells.

Read the HNB name from system information if a CSG cell is found.

Report CSG ID(s) of the found CSG cells together with the HNB name to NAS.

On selection of a CSG by NAS, select any CSG cell belonging to the selected CSG fulfilling the cell selection criteria and not barred or reserved for operator use for UEs not belonging to AC 11 or 15 and give an indication to NAS that access is possible (for the registration procedure).


4.3
Service type in Idle and Connected Mode

This clause defines the level of service that may be provided by the network to a UE in Idle mode and Connected Mode.

The action of camping on a cell is necessary to get access to some services. Three levels of services are defined for UE:

-
Limited service (emergency calls and ETWS if supported on an acceptable cell)

-
Normal service (for public use on a suitable cell)

-
Operator service (for operators only on a reserved cell)

Furthermore, the cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS if supported). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS primary notification either with or without security in a UTRAN network:

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2;

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

-
The cell shall be part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by the NAS.

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is part of at least one LA that is not part of the list of "forbidden LAs for roaming" [9], which belongs to a PLMN that fulfills the first bullet above;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.

-
For a CSG cell the CSG ID and any broadcasted PLMN is part of the Allowed CSG list of the UE.

If the IE “Multiple PLMN List” [4] is broadcast in the cell, the cell is considered to be part of all LAs with LAIs constructed from the PLMN identities in the “Multiple PLMN List” and the LAC broadcast in the cell.
barred cell:

A cell is barred if it is so indicated in the system information [4].
reserved cell:

A cell is reserved if it is so indicated in system information [4].
Following exceptions to these definitions are applicable for UEs:

-
camped on a cell that belongs to a LA that is forbidden for regional provision of service, and during emergency calls.

-
as an outcome of the manual CSG selection procedure the UE is allowed to access an acceptable cell which fulfils the cell selection criteria and is not barred or reserved for operator use for UEs not belonging to AC 11 or 15 and inform NAS that access is possible (for location registration procedure).

NOTE:
UE is not required to support manual search and selection of CSG(s) while in RRC CONNECTED state.

A cell that belongs to a LA that is forbidden for regional provision service ([5], [16]) is suitable but provides only limited service.
If a UE has an ongoing emergency call, all acceptable cells of that PLMN are treated as suitable for cell reselection for the duration of the emergency call.
suitable MBSFN cluster:

A cell is part of an MBSFN cluster if it is indicated in system information [4]. An MBSFN cluster provides exclusively MBMS services. A suitable MBSFN cluster shall fulfil all the following requirements:

-
For FDD, 3.84 Mcps TDD IMB and 3.84/7.68 Mcps TDD the MBSFN cluster shall be part of either: 

· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
The MBSFN cluster shall be indicated as:

-
providing MBSFN only service

For FDD, 3.84 Mcps TDD IMB and 3.84/7.68 Mcps TDD MBSFN cluster selection/reselection process for MBSFN clusters operating on the same frequency shall be based on reception quality. Details of the process are not specified.

---------------------------------End of the change---------------------------------
---------------------------------Start of the change---------------------------------
5.2.3.4
CSG cells in Cell Selection 

In addition to normal cell selection rules a manual selection of CSGs shall be supported by the UE upon request from higher layers as defined in subclause 5.6.

---------------------------------End of the change---------------------------------
---------------------------------Start of the change---------------------------------
5.2.6.4.1
Cell reselection from a non-CSG cell to a CSG cell

In addition to normal cell reselection the UE shall use an autonomous search function for CSG cells when at least one CSG ID with associated PLMN identity is included in the UE’s ‘Allowed CSG list’. This UE autonomous search for CSG cells may also include CSG cells of RATs other than UTRAN. The UE is required to perform autonomous search function in Idle, Cell_PCH and URA_PCH states. The UE shall disable the autonomous search function for CSG cells if the UE’s allowed CSG list is empty. If "Dedicated CSG frequency(ies) " IE is present, the UE may use the autonomous search function only on these dedicated frequencies and on the other frequencies listed in the system information.
When the UE has no or an empty “Allowed CSG list”, the UE may ignore cells with PSC in the stored range "CSG PSC Split Information" [4] reserved for CSG cells for intra-frequency and inter-frequency measurements and cell re-selections.

If the UE detects a suitable CSG cell on the same frequency it shall reselect this cell if the concerned CSG cell is the highest ranked cell, according to 5.2.6.1.4.

If the UE detects a suitable CSG cell on a different frequency it shall reselect this cell irrespective of the cell reselection rules applicable for the cell the UE is currently camped on, if the detected suitable CSG cell is the strongest cell on that frequency. If suitable CSG cells are detected on different frequencies and these are the strongest cells on their frequencies, then the UE shall reselect to any one of them.

If the UE detects one or more suitable CSG cell on another RAT, the UE shall reselect to one of them according to [18].

5.2.6.4.2

Cell reselection from a CSG cell to non-CSG cell

While camped on a suitable CSG cell, the UE shall consider the frequency of the serving cell to be the highest priority frequency (i.e. higher than the eight network configured values or highest HCS priority) and shall not reselect to non-CSG cell as long as the serving cell remains the highest ranked cell on that frequency (This includes the case when the UE has only dedicated priorities for other frequencies but not for the current frequency, i.e. the UE does not consider the current frequency to be the lowest priority frequency according to rules in 5.2.6.1.2a and 5.2.6.1.4a). Cell reselection rules as defined in section 5.2.6.1 are applied for cell reselection from a CSG cell to non-CSG cell.

5.2.6.4.3 Cell reselection from a CSG cell to a CSG cell

To search for CSG cells not listed in the system information of the serving CSG cell, the UE may use the autonomous search function when at least one CSG ID with associated PLMN identity is included in the UE’s ‘Allowed CSG list’. The UE is required to perform autonomous search function in Idle, Cell_PCH and URA_PCH states. If "Dedicated CSG frequency(ies)" IE is present, the UE may use the autonomous search function only on dedicated frequencies and on other frequencies listed in the system information.
If the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell if the concerned CSG cell is the highest ranked cell, according to 5.2.6.1.4.

While camped on a suitable CSG cell, the UE shall consider the frequency of the serving cell to be the highest priority frequency (i.e. higher than the eight network configured values or highest HCS priority) as long as the serving cell is the highest ranked cell on that frequency (This includes the case when the UE has only dedicated priorities for other frequencies but not for the current frequency, i.e. the UE does not consider the current frequency to be the lowest priority frequency according to rules in 5.2.6.1.2a and 5.2.6.1.4a).

If the UE detects one or more suitable CSG cell on another RAT, the UE may reselect to one of them according to [18]. 

For reselection to neighbour CSG cells listed in the system information of the serving CSG cell the UE shall apply cell measurement rules according to 5.2.6. If the UE detects a suitable CSG cell that is listed in the system information of the serving cell on other frequencies, and the detected CSG cell is the strongest cell on that frequency, then the UE shall consider these frequencies to have a priority equal to the current frequency and shall follow cell reselection rules according to 5.2.6.1.4 and 5.2.6.1.4a.

---------------------------------End of the change---------------------------------
---------------------------------Start of the change---------------------------------
5.6
Support for manual CSG Selection

5.6.1
UTRA case

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

If NAS has selected a CSG and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CSG to camp on.

5.6.2
E-UTRA case

Support for manual CSG selection in E-UTRA is described in [18].

---------------------------------End of the change---------------------------------
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