PAGE  
10
Release 1999

3G TS 25.304 V3.3.0 (2000-06)


3GPP RAN WG2#14
Document
R2-001446

Paris, France, 3rd –7th July 2000

e.g. for 3GPP use the format  TP-99xxx 

or for SMG, use the format  P-99-xxx







CHANGE REQUEST
Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.




25.304
CR
036r2
Current Version:
3.3.0








GSM (AA.BB) or 3G (AA.BBB) specification number (

( CR number as allocated by MCC support team



For submission to: 
TSG-RAN#9
for approval
X

strategic

(for SMG

list expected approval meeting # here (
for information


non-strategic

use only)





Form: CR cover sheet, version 2 for 3GPP and SMG        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc



Proposed change affects:
(U)SIM

ME
X
UTRAN / Radio

Core Network


(at least one should be marked with an X)



Source:
Ericsson
Date: 
2000-07-07



Subject:
Proposed CR036r2 to 25.304on RAT selection at cell selection 



Work item:




Category: 
F
Correction
X
Release: 
Phase 2



A
Corresponds to a correction in an earlier release


Release 96


(only one category 
B
Addition of feature


Release 97


shall be marked
C
Functional modification of feature


Release 98


with an X)
D
Editorial modification


Release 99
X





Release 00




Reason for 
change:

According to CR003r5 (N1-000796, approved at TSG N) to 3G TS 23.122, "NAS functions related to Mobile Station (MS) in idle mode", each PLMN entry on SIM may be associated with radio access technologies, in order to control the selection of radio access technology at PLMN selection. 

At cell selection triggered at PLMN selection, this means that the UE shall search for a suitable according to this information. 

The following modifications have been made:

1. Reference to 23.022 has been corrected to 23.122. 23.022 is obsolete.

2. It has been added that NAS can control AS cell selection by providing information on associated radio access technologies for a selected PLMN.

3. A reference has been made to indicate that it is specified in 23.122 which radio access technology UE shall select to search for a suitable cell of the selected PLMN.



Clauses affected:
1, 2, 4.2, 5.2



Other specs
Other 3G core specifications

(  List of CRs:


affected:
Other GSM core specifications

(  List of CRs:



MS test specifications

(  List of CRs:



BSS test specifications

(  List of CRs:



O&M specifications

(  List of CRs:




Other 
comments:



[image: image1.wmf]help.doc

  <--------- double-click here for help and instructions on how to create a CR.

1
Scope

The present document shall specify the overall idle mode process for the UE and the functional division between the non-access stratum and access stratum in the UE. The non-access stratum part is specified in [5] and the access stratum part in the present document. The UE is in idle mode when there is no RRC connection. In idle mode the UE is identified by non-access stratum identities such as IMSI, TMSI and P-TMSI. In addition, the UTRAN has no own information about the individual idle mode UEs, and can only address e.g. all UEs in a cell or all UEs monitoring a specific paging occasion.

The present document applies to UEs that support at least UTRA and possibly also other radio access technologies, for instance GSM.

In addition to the specification of the idle mode process, there is a specification of the cell selection and reselection procedures applicable to UEs in connected mode in some cases, which are specified in [4].

The present document presents also examples of inter-layer procedures related to the idle mode processes and describes idle mode functionality of a dual RAT UTRA/GSM UE.

Following items are considered for releases beyond Release 1999:

1)
State diagram between the multicast service and DSCH (subclause 9.1);

2)
ODMA probing sub-process (subclause 5.2.2.6).


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
GSM TS 03.22: "Functions related to Mobile Station in idle mode and group receive mode".

[2]
3G TS 25.301: "Radio Interface Protocol Architecture".

[3]
3G TS 25.303: "Interlayer Procedures in Connected Mode".

[4]
3G TS 25.331: "RRC Protocol Specification".

[5]
3G TS 23.122: "NAS functions related to Mobile Station (MS) in idle mode".

[6]
3G TR 25.922: "Radio Resource Management Strategies".

[7]
3G TS 25.211: "Physical channels and mapping of transport channels onto physical channels (FDD)".

[8]
3G TS 25.221: "Physical channels and mapping of transport channels onto physical channels (TDD)".

[9]
3G TS 22.011: "Service accessibility".


***   Next modified section   ***

4
General description of Idle mode

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. In addition to radio access technology, the core network 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 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 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 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:

-
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 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 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 and Reselection
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. 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. For each PLMN, associated radio access technology(ies) may be set.
In automatic mode, if a PLMN with higher priority is found, request AS to select a cell belonging to that PLMN.
If associated radio access technology(ies) is available for the PLMN, search in that radio access technology for that PLMN in cell selection.

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

It must respect allowed PLMN types indications from NAS.



Cell 
Selection
Control cell selection for example by indicating associated radio access technology(ies) to be used initially in the search of a cell in the cell selection. NAS is also 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 in the associated radio access technology(ies) belonging to the PLMN requested by NAS. The cells are identified with 'PLMN identity' (GSM-MAP) 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.

4.3
Service type in Idle mode

This chapter defines the level of service that may be provided by the UTRAN to an UE in Idle mode.

The action of camping on a cell is mandatory to receive some service from the cell. Three levels of services are defined for UEs in idle mode:

-
Limited service (emergency calls)

-
Normal service (for public use)

-
Operator related services (for operators only)

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). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call in a UTRAN network:

-
The cell selection criteria are fulfilled, see subclause 5.2.2.1;

-
The cell is not reserved for operator use only.

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 is part of the selected PLMN. 
-
The cell is not barred except for [details are FFS]:

-
emergency calls; and/or

-
operator only use; and/or

-
SoLSA exclusive access.

-
The cell is not part of a forbidden registration area [details are FFS].

-
The cell selection criteria are fulfilled, see subclause 5.2.2.1.

-
The SoLSA criteria are fulfilled [FFS].

-
The cell is not an operator-only cell, unless the UE has those access rights.

barred cell:

An UE shall not camp on this kind of cell for normal services, but may camp on this cell for limited service if no other suitable cell is available.

Whether or not the cell is barred, is indicated in the system information.

operator-only cell:

The aim of this type of cells is to allow the operator using and test newly deployed cells without being disturbed by normal traffic. A UE shall not camp on this cell for any service, except for some classes of UE as indicated on the USIM.

Whether or not the cell is reserved for operator use only, is indicated in the system information.

Table 2 summarises all the different cases above as well as the level of service provided by UTRAN, as seen from the UE in Idle mode.

Table 2: Summary of service levels provided by UTRAN


Acceptable cell
Suitable cell
Barred cell
Operator-only cell

Limited
service
Y
Y
Y
N

Normal
service
N
Y
N
N

Operator-related service
N
Y
N
Y


***   Next modified section   ***

5
Process descriptions

5.1
PLMN selection and reselection

In the UE, the access stratum shall report available PLMNs to the non-access stratum on request from the non-access stratum or autonomously.

UE shall maintain a list of allowed PLMN types. The allowed PLMN type can be GSM-MAP only, ANSI-41 only or both. During PLMN selection and reselection, based on the list of allowed PLMN types and a list of PLMN identities in priority order, the particular PLMN may be selected either automatically or manually. Each PLMN in the list of PLMN identities can be identified by either 'PLMN identity' (GSM-MAP) or 'SID'. In the system information on the broadcast channel, the UE can receive identities of multiple PLMNs of either or both types, i.e. a 'PLMN identity' (GSM-MAP) or a 'SID' or a 'PLMN identity' (GSM-MAP) and a 'SID', in a given cell. The result of the PLMN selection is an identifier of the chosen PLMN, the choice being based on the allowed PLMN types, UE capability or other factors. This identifier is one of either 'PLMN identity' for GSM-MAP type of PLMNs or 'SID' for ANSI-41 type of PLMNs. 

In case that the list of allowed PLMN types includes GSM-MAP, the non-access part of the PLMN selection and reselection process is specified in [5].

5.2
Cell selection and reselection in idle mode

5.2.1
General

As stated in clause 1, the present document applies to UEs that support at least UTRA and possibly also other radio access technologies, for instance GSM. The following subclauses specify the details for idle mode cell selection and reselection.

-
The general part for all radio access technologies, currently UTRA and GSM, this subclause.

-
UTRA radio access technologies, see subclause 5.2.2.

-
GSM radio access technologies, see subclause 5.2.3.

As an example, consider a UE supporting both UTRA and GSM radio access technologies. It shall follow the specification in this subclause at all times, the specification in 5.2.2 while in UTRA and 5.2.3 while in GSM radio access technology (in addition to the GSM specifications). 

Different types of measurements are used in different radio access technologies and modes for the cell selection and reselection. Whenever a direct comparison of these measurements is required, mapping functions will be applied that are defined in [4].The use of the mapping functions is defined in subclause 7.1. Measured values are marked with the index 'meas', whereas the index 'map' is used whenever mapping functions have been applied onto a measured value.

The UE shall select a suitable cell and the radio access mode based on idle mode measurements and cell selection criteria. The non-access stratum can control the radio access technology(ies) in which the cell selection should be performed, for instance  by indicating associated radio access technology(ies), and by maintaining a list of forbidden registration area(s) and a list of NAS defined service area(s) in priority order. 

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. 

The non-access stratum is informed if the cell selection and reselection results in changes in the received system information.

For normal service, the UE has to camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:

-
Receive system information from the PLMN;

-
Receive registration area information from the PLMN, e.g., location area and routing area; and

-
Identify the NAS defined service area(s) to which the serving cell belongs;

-
Receive other AS and NAS Information;

-
If registered:

-
receive paging and notification messages from the PLMN; and

-
initiate call setup for outgoing calls or other actions from the UE.

Figure 2 shows the states and procedures in the cell selection and reselection process. 
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Figure 2: Idle Mode Cell Selection and Reselection
In any state, a new PLMN selection causes an exit to number 1
Whenever a PLMN has been selected, the UE shall attempt to find a suitable cell to camp on using one of the two procedures, Initial cell selection or Stored information cell selection. The Initial cell selection procedure requires no knowledge about the selected PLMN, but the Stored information cell selection procedure requires information about the selected PLMN previously stored. This information makes the search for a suitable cell faster. The information may contain information from several radio access technologies. The non-access stratum may control the cell selection by for example, providing information on radio access technology(ies) associated with the selected PLMN, maintaining lists of forbidden registration areas and a list of NAS defined service areas in priority order. 
One or several radio access technologies may be associated with the selected PLMN. In [5], it is specified which radio access technology UE shall select to search for a suitable cell of the selected PLMN.

When a suitable cell has been found, the UE shall perform necessary NAS registration procedures. When the UE has registered successfully (assuming a service that requires registration), the UE shall camp on the cell, state Camped normally. In this state, the UE shall monitor paging information, monitor system information and perform radio measurements. The measurements shall be used in evaluation of the cell selection, immediate cell evaluation (UTRA only) and reselection criteria. The network controls what the UE shall measure by sending measurement control information in the system information. The measurement control information may contain intra-frequency, inter-frequency and inter-radio-access- technology measurements.

When a cell reselection is triggered, the UE shall evaluate the cell reselection criteria based on radio measurements, and if a better cell is found that cell is selected, procedure Cell reselection. The change of cell may imply a change of radio access technology. 

When UE leaves idle mode, state Camped normally, in order to enter connected mode, state Connected mode, the UE shall use the Immediate cell evaluation procedure (UTRA only) in order to select the best cell on the current frequency for the access attempt. This procedure allows the UE to reduce power consumption spent on radio measurements, still enabling the UE to select the best cell for access, thus minimising the interference in the system. If no suitable cell is found, the UE shall use the Cell reselection procedure. When returning to idle mode, the UE shall use the procedure Cell selection when leaving connected mode in order to find a suitable cell to camp on, state Camped normally. If no suitable cell is found, the Stored information cell selection procedure shall be used.

If no suitable cell is found, the UE shall attempt to find an acceptable cell of any PLMN, state Any cell selection. This state is also entered if a non-access stratum registration procedure is rejected, see [5], or if there is no USIM in the UE. If an acceptable cell is found, the UE shall camp on this cell and obtain limited service, state Camped on any cell. In this state, the UE shall behave as specified for state Camped normally, but typically with a different PLMN. Additionally, the UE shall regularly attempt to find a suitable cell using stored information, trying all radio access technologies that are supported by the UE. If a suitable cell is found, the PLMN is reselected which causes an exit to number 1.

When a cell reselection is triggered, the UE shall evaluate the cell reselection criteria based on radio measurements, and if a better cell is found that cell is selected, procedure Any cell reselection. The change of cell may imply a change of radio access technology. 

When UE leaves idle mode, state Camped on any cell, in order to make an emergency call in connected mode, state Connected mode (emergency calls only), the UE shall use the Immediate cell evaluation procedure (UTRA only) in order to select the best cell on the current frequency for the access attempt. If no suitable cell is found, the UE shall use the Any cell reselection procedure. When returning to idle mode, the UE shall use the procedure Cell selection when leaving connected mode in order to find a suitable cell to camp on, state Camped on any cell. 

If no acceptable cell is found, the UE shall continue to search for an acceptable cell of any PLMN in state Any cell selection trying all radio access technologies that are supported by the UE.

NOTE:
The 'PLMN selection and reselection' process may select a new PLMN at any time in idle mode, which in Figure 2 causes an exit to number 1. 


***   Next modified section   ***

5.2.2
UTRA Radio access technology

5.2.2.1
Cell Selection Procedures

5.2.2.1.1
Description

Whenever a PLMN is selected, the UE shall attempt to find a suitable cell of that PLMN to camp on according to the following steps.

1)
Create a candidate list of potential cells to camp on. Two searching procedures are possible.

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA band to find a suitable cell. On each carrier, the UE searches first for the strongest cell and reads its system information, in order to find out which PLMNs are available. If the selected PLMN is found, the search of the rest of carriers may be stopped. After the UE has found one suitable cell for the selected PLMN, the UE shall create a candidate list consisting of this cell and its neighbouring cells, as received in measurement control information via the selected cell.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements. After the UE has found one suitable cell for a selected PLMN the UE shall create the candidate list consisting of this cell and its neighbouring cells, as received in measurement control information via the selected cell.

NOTE:
Setting the priorities of PLMN search and selection are FFS.

2)
For each cell on the candidate list, measure the quality value, Qmeas,LEV (see 5.2.2.1.2).

3)
For each cell on the candidate list calculate the cell selection value, Squal and Srxlev, defined in subclause 5.2.2.1.2.

4) Rank the cells and select the best cell as follows;
-
For FDD cells, select CPICH Rx Ec/N0 or RSCP used for evaluation of Qmeas,LEV in the formula in section 5.2.2.2.2 based on Cell_selection_and_reselection_quality measure in system information.
-
If mapping information is provided in system information, mapping function is used in the UE and uses the formula in section 5.2.2.2.2 for cell ranking rank. Select the best cell. 
-
If no mapping information is provided in system information, UE shall use Qmap = Qmeas_LEV in the formula in section 5.2.2.2.2 (=implicit mapping) and use it for cell ranking. Select the best cell.

5)
Select the cell that fulfils the criteria in 5.2.2.2.2 best. Check if the selected cell fulfils all requirements for a suitable cell. If so, choose this cell to camp on. If this cell does not fulfil all requirements for a suitable cell, this cell and all cells on the same frequency shall be removed as candidates for cell selection in case the barred cell does not accept intra-frequency cell selection and re-selection. On the other hand, in case the barred cell accepts intra-frequency cell selection and re-selection, only the barred cell shall be removed as candidate for cell selection (see also subclause 5.2.4), and step 4 shall be repeated for the remaining cells.

If different radio access modes are involved in the procedure, specific mapping functions shall be applied. For each radio access mode, such a mapping function is defined and its parameters are broadcast in system information. The mapping function maps a certain range of measurement values Qmeas_LEV to a representing quality value Qmap that can have values between 0 and 99 (step size 1). These quality values Qmap can then be compared with each other and the cell with the highest Qmap value is chosen (among those cells with S>0).

If no suitable cell of selected PLMN is found and the stored information cell selection procedure was used in step 1, the Initial cell selection procedure shall be started and the steps are repeated. If the UE is unable to find any suitable cell of selected PLMN using the Initial cell selection procedure, it shall attempt to camp on highest ranked acceptable cell and enter the Camped on any cell state, where it can only obtain limited service.

NOTE:
In PLMN selection, automatic mode, this would normally result in a new PLMN selection.
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When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





