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Introduction

The present document presents the result from the initial analysis made on identifying core requirements for conformance testing of Mobile Station idle mode operations. This initial analysis primarily focuses on the MS idle mode operations in a pure 3G environment.

Due to the early state of the core specifications regarding the idle mode operations the present document states some working assumptions. These working assumptions have to be reviewed when the core requirements become available. The working assumptions are based on the conclusions made at the workshop on Handover and Cell selection held in Sophia Antipolis, 9th-10th of June 1999. 

The present document also proposes an initial set of test cases based on the current level of testing according to [6] GSM 11.10-1 and a mapping between these test cases and the identified core requirements and working assumption.

Analysis of core requirements

Status of core specifications

The following core specification have been identified concerning the idle mode operations (version numbers and dates according to the status list of the June release of 3GPP technical specifications):

Document Number
Title
TSG/WG
Planned v3
Comments

[1] TS 23.022 v3.1.0
Functions related to Mobile Station (MS) in idle mode
CN1
April 99
Not available. Will be based on GSM 03.22. GSM 03.22 scope:
Overview of tasks undertaken by the mobile station when in idle mode and the correspondent network functions.

[2] TS 25.304 v1.2.0
UE procedures in idle mode
RAN2
Oct 99
Overall idle mode process for the mobile station and the functional division between the non-access stratum and access stratum.

[3] TS 25.103 v1.0.0
RF parameters in support of Radio Resource Management
RAN4
Oct 99
Chapter 6 and 7 will include the RF requirements for the idle mode tasks. No RF requirements specified yet in version 1.0.0.

[4] TBD
UE procedures in idle mode; Multi-mode
SMG2 and RAN
TBD
New document to be created containing idle mode process for multi-mode mobile station (UMTS/GSM/...), reference [6] clause 5.2.2.

Other documents used as input for this initial analysis:

Document Number
Title
Source
Comments

[5] GSM 03.22 v6.1.0
Functions related to Mobile Station (MS) in idle mode and group receive mode
ETSI, SMG2
Used in the present analysis as TS 23.022 was not available

[6] GSM 11.10-1 v7.0.0
GSM; Mobile Station conformance specification
ETSI, SMG7
Chapter 20 on Cell selection and reselection

[7] WHO_minutes
Report of the Workshop on Handover and Cell Selection, 9th and 10th of June 1999, Sophia Antipolis, France. 
Joint meeting between SMG2, SMG3, SA1, SA2, SA3,RAN2, CN1 and CN2
The report as well as other input documents to the work shop can be found on the 3GPP server at:

ftp://www.3gpp.org/WORKSHOP/9906HOCS/

Conclusions from the workshop on Handover and Cell selection

In the present analysis the conclusions from the workshop held in Sophia Antipolis, 9th and 10th of June 1999 on Handover and Cell selection have, together with the listed core specifications, been used as an initial working assumption.

The [1] TS 23.022 will be prepared by TSG-CN SWG1 (CN1) and be based on [5] GSM 03.22 . The [2] TS 25.304 is being developed by TSG-RAN SWG4 (RAN4). At the workshop it was concluded that resulting potential inconsistencies between the two specifications have to be solved as a priority task. 

Working assumptions as identified from the workshop conclusions, reference [7] : 

WSA=WorkShop Assumption

WSA-1 The user/application has the control of the selection of PLMN.

WSA-2 PLMN selection should be performed prior to the Radio Access System (UMTS or GSM/GPRS), Radio Access Mode (FDD or TDD) selection and cell selection.

WSA-3 The serving operator of the chosen PLMN has the control of the selection of the Radio Access System (UMTS or GSM/GPRS) and the Radio Access Mode (FDD or TDD) among the ones supported by the chosen PLMN.
[Editor’s note: Except for the initial Radio Access System selection to be able to perform the PLMN selection]

WSA-4 The user only provides wishes of the requested services and has no capability to choose neither the serving cell nor the Radio Access Mode (FDD or TDD) 

WSA-5 For dual mode terminals, the selection is proposed in two steps: the Radio Access System selection (UMTS, GSM), and the actual cell selection (which cell in a given mode), which can be made just like for a single mode terminal once the mode selection has been performed.

WSA-6 The cell selection procedure applies to select the most suitable cell for initial access, not to provide the actual service. If, once the initial access is performed, the user indicates he wants to use service not supported by the mode used during idle mode, then the actual call establishment can be made with the other mode or an inter-system handover can occur. A possible exception might be for SoLSA (Support of Localised Service Area).
Open issues as identified from the workshop conclusions, reference [7] :

WSOI=WorkShop Open Issues

WSOI-1 No conclusion on PLMN selection mechanism was reached at the workshop. It was noted that the same mechanisms as used in GSM could apply, i.e. automatic or manual selection.  GSM 02.11 is providing the basic procedure for PLMN selection.

WSOI-2 Other methods for PLMN selection should be allowed by downloading procedures to the MS. 

WSOI-3 Proposed improvement compared to GSM: Deducing the potentially available PLMNs based on MCC (Mobile Country Code).

WSOI-4 Proposed improvement compared to GSM: Introducing a periodic search for a PLMN in the ‘preferred PLMN list’.

WSOI-5 Proposed improvement compared to GSM: New mechanism for updating ‘PLMN preferred list’.

WSOI-6 For Radio Access System mode selection, an approach based on a threshold was proposed: if the signal level received from the other system is above this threshold (eventually during a certain time), then the MS should commute to the corresponding mode.

Result from the analysis

The result from the analysis is summarised in the table below. 

References to core specifications need to be reviewed when the technical specification becomes available or more detailed. In the absence of [1] TS 23.022 references are provided to [5] GSM 03.22 . 

WSA-<number> and WSOI-<number> refer to the identified working assumptions and open issues as listed in previous section.

FFS = For Further Study

Idle mode process
System scenario
Core Requirements / Working assumptions
Test case / Comments

PLMN selection
MS selects the Home PLMN (HPLMN) at switch-on or recovery from lack of coverage
[5] GSM 03.22 clause 3.1 & 4.4.3.1,
[2] TS 25.304 clause 5.1,
WSA-2
[3] TS 25.103 clause 6.5 (FDD) & 7.5 (TDD)?
Not tested by [6] GSM 11.10-1 


MS in manual mode selects the manually selected PLMN when the HPLMN is not available.
[5] GSM 03.22 clause 3.1 & 4.4.3.1 case A,
[2] TS 25.304 clause 5.1,
WSA-1,
WSA-2,
WSOI-1
[3] TS 25.103 clause 6.5 (FDD) & 7.5 (TDD)?
6.1.1.3


MS in automatic mode selects the PLMN with highest priority when the HPLMN is not available.
[5] GSM 03.22 clause 3.1 & 4.4.3.1 case B,
[2] TS 25.304 clause 5.1,
WSA-2,
WSOI-1
[3] TS 25.103 clause 6.5 (FDD) & 7.5 (TDD)?
Not tested by [6] GSM 11.10-1 


Downloading of PLMN-selection-method to MS 
WSOI-2
FFS

PLMN reselection
MS on a user request performs the appropriate PLMN selection procedure according to the actual PLMN selection mode (manual or automatic).
[5] GSM 03.22 clause 3.1 & 4.4.3.1,
[2] TS 25.304 clause 5.1,
WSA-1,
WSA-2
[3] TS 25.103 clause 6.5 (FDD) & 7.5 (TDD)?
6.1.1.3


International or National roaming: MS, in automatic mode and not having the HPLMN selected,
regularly searches for the HPLMN and reselects it if found. 
[5] GSM 03.22 clause 3.1 & 4.4.3.1
[2] TS 25.304 clause 5.1,
WSA-2,
WSOI-1,
WSOI-3
[3] TS 25.103 clause 6.5 (FDD) & 7.5 (TDD)?
Not tested by [6] GSM 11.10-1 


International or National roaming: MS, in automatic mode and neither having the HPLMN selected nor available, regularly searches for a PLMN with higher priority and selects it if found.
[2] TS 25.304 clause 5.1,
WSA-2,
WSOI-3,
WSOI-4,
WSOI-5
[3] TS 25.103 clause 6.5 (FDD) & 7.5 (TDD)?
Not tested by [6] GSM 11.10-1 


MS on reception of Location Registration response “Roaming not allowed in this LA” performs the appropriate PLMN selection procedure according to the actual PLMN selection mode (manual or automatic).
[5] GSM 03.22 clause 4.4.5 

6.1.3.18



Radio Access System selection and reselection 
(UMTS, GSM/GPRS)
FFS
WSA-2,
WSA-5,
WSOI-6
FFS

Radio Access Mode selection and reselection 
(FDD or TDD)
MS selects the Radio Access Mode (FDD or TDD) as requested by the serving network.
[2] TS 25.304 clause 5.2,
[3] TS 25.103 clause 6.4 (FDD) & 7.4 (TDD),
WSA-2,
WSA-3,
WSA-4 
FFS

Cell selection
MS selects the most suitable cell.
[2] TS 25.304 clause 5.2,
[3] TS 25.103 clause 6.2 (FDD) & 7.2 (TDD),
[5] GSM 03.22 clause 4.5 case a,
WSA-4,
WSA-6
6.1.3.1

6.1.3.2

Cell reselection
MS regularly searches for a better cell and if found selects it.
[2] TS 25.304 clause 5.2,
[3] TS 25.103 clause 6.3 (FDD) & 7.3 (TDD),
[5] GSM 03.22 clause 4.5,
WSA-4
6.1.3.3 to

6.1.3.13


MS selecting an “acceptable cell”; Emergency call
[2] TS 25.304 clause 4.3,
[3] TS 25.103 clause 6.3 (FDD) & 7.3 (TDD),
[5] GSM 03.22 clause 3.7 & 4.5,
WSA-4

6.1.3.14


MS selecting a “barred cell”; Emergency call
[2] TS 25.304 clause 4.3,
[3] TS 25.103 clause 6.3 (FDD) & 7.3 (TDD),
[5] GSM 03.22 clause 3.5.1, 3.7 & 4.5,
WSA-4
6.1.3.14


MS selecting a “low priority suitable cell”
[2] TS 25.304 clause 5.2,
[3] TS 25.103 clause 6.3 (FDD) & 7.3 (TDD),
[5] GSM 03.22 clause 3.5.2 & 4.5,
WSA-4

6.1.3.17


MS not selecting an  “operator only” cell
[2] TS 25.304 clause 4.3,
[3] TS 25.103 clause 6.3 (FDD) & 7.3 (TDD),
[5] GSM 03.22 clause 3.5.1 & 4.5,
WSA-4
Not tested by [6] GSM 11.10-1 


MS reselection due to rejection “LA not allowed”
[5] GSM 03.22 clause 3.5.4

6.1.3.15

Location registration
MS registration after power ON
[2] TS 25.304 clause 5.3,
[5] GSM 03.22 clause 4.6

[3] TS 25.103 clause 6.6 (FDD) & 7.6 (TDD)?

Will be covered by tests in clause 8.2.4 Location Updating (layer 3 tests)


Periodic MS Location Registration (registration and service area)
[2] TS 25.304 clause 5.3,
[5] GSM 03.22 clause 4.6

[3] TS 25.103 clause 6.6 (FDD) & 7.6 (TDD)?



MS Location Registration on entering a new registration area
[2] TS 25.304 clause 5.3,
[5] GSM 03.22 clause 4.6

[3] TS 25.103 clause 6.6 (FDD) & 7.6 (TDD)?



MS Location Registration on entering a new service area
[2] TS 25.304 clause 5.3,
[5] GSM 03.22 clause 4.6

[3] TS 25.103 clause 6.6 (FDD) & 7.6 (TDD)?



MS deregister prior to power off
[2] TS 25.304 clause 5.3,
[5] GSM 03.22 clause 4.6

[3] TS 25.103 clause 6.6 (FDD) & 7.6 (TDD)?


Camping on a cell
MS, when camping on a suitable cell receives system information from the PLMN
[2] TS 25.304 clause 5.2,
[5] GSM 03.22 clause 3.2.1
Assumed to be implicitly tested by other tests


MS, if registered on a suitable cell receives paging and notification messages from the PLMN.
[2] TS 25.304 clause 5.2,
[5] GSM 03.22 clause 3.2.1
Assumed to be implicitly tested by other tests


MS, if registered on a suitable cell initiates call set-up or other actions requested by the user
[2] TS 25.304 clause 5.2,
[5] GSM 03.22 clause 3.2.1

Assumed to be implicitly tested by other tests

Proposed test cases

6
Idle mode operations

6.1
In a pure 3GPP environment

6.1.1
PLMN selection and reselection

[Editor’s Note: In GSM 11.10-1 the tests of PLMN selection and re-selection tests are part of the layer 3 tests (26.3 MS functions in idle mode). It need to be decided if for 3G conformance specification these tests should be part of the “Idle mode operation” clause or should be part of layer 3 tests.]

6.1.1.1
MS indication of available PLMNs

6.1.1.2
MS will transmit only if BSS is present

6.1.1.3
PLMN selection in manual mode

6.1.2
Radio access mode selection and reselection

6.1.2.1
MS selects radio access mode on request by servicing network

6.1.3
Cell selection and reselection

6.1.3.1
Cell selection

6.1.3.2
Cell selection with varying signal strength values

6.1.3.3
Basic cell reselection

6.1.3.4
Cell reselection using [TBD] parameters

6.1.3.5
Cell reselection using parameters transmitted in the System information

6.1.3.6
Cell reselection timings

6.1.3.7
Priority of cells

6.1.3.8
Cell reselection when [criteria TBD]

[Editor’s Note: GSM: C1 (serving cell) < 0 for 5 seconds]

6.1.3.9
Running average of the surrounding cell BCCH carrier signal levels

6.1.3.10
Running average of the serving cell BCCH carrier signal levels

6.1.3.11
Updating of the list of six strongest neighbour carriers and decoding the BCCH information of a new carrier on the list

6.1.3.12
Decoding the BCCH information of the neighbour carriers on the list of six strongest neighbour carriers

6.1.3.13
Decoding the BSIC of the neighbour carriers on the list of six strongest neighbour carriers

6.1.3.14
Emergency calls

6.1.3.15
Cell reselection due to MS rejection “LA not allowed”

6.1.3.16
Downlink signalling failure

6.1.3.17
Cell selection if no suitable cell is found in <time criteria>

[Editor’s Note: GSM: Cell selection if no suitable cell is found in 10 s]

6.1.3.18
Cell reselection due to MS rejection “Roaming not allowed in this LA”

6.1.4
Location registration

MS location registration capabilities are tested under clause 8.2.4 Location Updating (layer 3 tests).

