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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that contain requirements for support of RRM (Radio Resource Management) as part of the 3G Long Term Evolution (3G LTE).

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the “test  applicability” part of the test.

For example only Release 8 and later UE declared to support LTE shall be tested for this functionality. In the event that for some tests different conditions apply for different releases, this is indicated within the text of the test itself.
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. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.101: "E-UTRA UE radio transmission and reception".
[3]
ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"

[4]
3GPP TS 36.133: "E-UTRA requirements for support of radio resource management".

[5]
3GPP TS 36.331: "E-UTRA Radio Resource Control (RRC): protocol specification".

[6]
3GPP TS 36.304: "E-UTRA UE procedures in idle mode". 
[7]
3GPP TS 36.521-1: "User Equipment (UE) conformance specification Radio transmission and reception. Part 1: Conformance Testing". 
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format

<defined term>: <definition>.

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Maximum Output Power: The mean power level per carrier of UE measured at the antenna connector in a specified reference condition.

Mean power: When applied to E-UTRA transmission this is the power measured in the operating system bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms) unless otherwise stated.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the UE, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

BWChannel
Channel bandwidth

F




Frequency

FInterferer (offset)
Frequency offset of the interferer 

FInterferer


Frequency of the interferer

FC
Frequency of the carrier centre frequency

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

NDL 
Downlink EARFCN

NOffs-DL 
Offset used for calculating downlink EARFCN

NOffs-UL 
Offset used for calculating uplink EARFCN

NRB
Transmission bandwidth configuration, expressed in units of resource blocks 

NUL 
Uplink EARFCN

Rav

Minimum average throughput per RB

ΔFOOB
Δ Frequency of Out Of Band emission 

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction  

AWGN
Additive White Gaussian Noise

BS
Base Station

CW
Continuous Wave
DL
Downlink

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

E-UTRA 
Evolved UMTS Terrestrial Radio Access
EUTRAN
Evolved UMTS Terrestrial Radio Access Network
EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

HD-FDD
Half- Duplex FDD

MCS
Modulation and Coding Scheme

MOP
Maximum Output Power 
MPR
Maximum Power Reduction

MSR
Maximum Sensitivity Reduction 
OOB
Out-of-band

PA
Power Amplifier

REFSENS
Reference Sensitivity power level

r.m.s
Root Mean Square 

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
4
Requirements for support of RRM

4.1
General
Radio Resource Management (RRM) ensures the efficient use of the available radio resources and also provides mechanisms that enable E-UTRAN to meet radio resource related requirements. The requirements that are tested include: 

-
Idle mode, the cell re-selection algorithms that are controlled by the setting of parameters (thresholds and hysteresis values) that define the best cell and/or determine when the UE should select a new cell

-
The configuration of the UE measurement and reporting procedures that are transmitted via dedicated signalling in connected mode

-
Connected mode, the mobility of radio connections that has to be supported

-
Handover decisions that may be based on UE or eNB measurements
-
Inter-RAT RRM, the management of radio resources in connection with inter-RAT mobility, e.g. Inter-RAT handover

4.2
Requirements Classification for Statistical Testing

The test requirements are expressed as absolute requirements with a single value stating the requirement or expressed as a success rate. There are no provisions for the statistical variations that will occur when a parameter is tested. The statistical nature depends on the type of test requirement. Some have large statistical variations, while others are not statistical in nature at all. When testing a parameter with a statistical nature, a confidence level is set. This establishes the probability that a Device Under Test (DUT) passing the test actually meets the test requirement and determines how many times a test have to be repeated and what the pass and fail criteria is. The statistical significance shall be set according to Annex [FFS].
4.3
RRM Test Configurations

Editor’s note: This section is incomplete. However, it will cover the general RRM test configurations for testing a UE.
The cell configuration of cells described in the test cases shall be set according to TS 36.508 [x] section 4.4.5.

4.3.1
UE with Single Antenna Connector

Editor’s note: This section is incomplete. However, it will cover the general single antenna connector configuration.

For testing a UE with a single E-UTRA antenna connector, the connection diagram configurations are described in Annex [FFS].

4.3.2
UE with Multiple Antenna Connectors
For testing a UE with more than one E-UTRA antenna connector, the connection diagram configurations are described in Annex [FFS]. For UEs with more than one E-UTRA antenna connector the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.
4.4
E-UTRAN RRC_IDLE State Mobility 
4.4.1
E-UTRAN Cell Selection

 Editor’s note: There are currently no tests defined for E-UTRAN cell selection.

4.4.2
E-UTRAN Cell Re-Selection
4.4.2.1
E-UTRAN FDD – FDD cell re-selection intra frequency case

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The intra-frequency cell reselection criteria related to scaling of measurement rules parameters need to be specified when parameters are finalized

· The intra-frequency cell reselection criteria related to exact scaling parameters for different mobility states are undefined
· Measurement bandwidth (current assumption is 6RB) is undefined
· The “out of service” criteria is undefined

· The DRX cycles are undefined
· 
[image: image2.wmf]oc
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 test parameter values are undefined
· The test requirements themselves defined in 36.133 Annex A are undefined
· The transmission scheme (1Tx or 2Tx) undefined

· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.4.2.1.1
Test purpose

The E-UTRAN FDD - FDD cell re-selection intra-frequency test verifies that the UE is able to search and measure cells to meet the intra-frequency cell re-selection requirements.

4.4.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.4.2.1.3
Minimum conformance requirements

The UE shall be able to identify new intra-frequency cells and perform RSRP measurement of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The UE shall be able to identify a new detectable intra-frequency cell within Tdetect,EUTRAN_Intra as defined in table 4.2.2.3-1 of TS 36.133 [4] clause 4.2.2.3.

The UE shall measure RSRP at least every Tmeasure,EUTRAN_Intra as defined in table 4.2.2.3-1 of TS 36.133 [4] clause 4.2.2.3 for intra-frequency cells that are identified and measured according to the measurement rules.

The UE shall filter RSRP measurement of each measured intra-frequency cell using at least [2] measurements. Within the set of measurements used for the filtering, [at least two measurements] shall be spaced by at least Tmeasure,EUTRAN_Intra/2.

The filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met the re-selection criterion defined in TS 36.304 [6] within TevaluateFDD,intra as defined in table 4.2.2.3-1 of TS 36.133 [4] clause 4.2.2.3.

[FFS]
The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.3 and A.4.2.1.
4.4.2.1.4
Test description
4.4.2.1.4.1
Initial conditions
Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. The parameters for cell re-selection are set up according to [clause FFS in reference FFS]

7. Message contents are as defined in clause 4.4.2.1.4.3

[FFS]

4.4.2.1.4.2
Test procedure

[FFS]

4.4.2.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
4.4.2.1.5
Test requirement

[FFS]
4.4.2.2
E-UTRAN TDD – TDD cell re-selection intra frequency case

4.4.2.3
E-UTRAN FDD – FDD cell re-selection inter frequency case
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The intra-frequency cell reselection criteria related to scaling of measurement rules parameters need to be specified when parameters are finalized

· The intra-frequency cell reselection criteria related to exact scaling parameters for different mobility states are undefined
· Measurement bandwidth (current assumption is 6RB) is undefined
· The “out of service” criteria is undefined

· The DRX cycles are undefined
· 
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 test parameter values are undefined
· The evaluation period of cell re-selection criteria for inter-frequency is undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The transmission scheme (1Tx or 2Tx) undefined

· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.4.2.3.1
Test purpose

The E-UTRAN FDD - FDD cell re-selection inter-frequency test verifies that the UE is able to search and measure cells to meet the inter-frequency cell re-selection requirements.

4.4.2.3.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.4.2.3.3
Minimum conformance requirements

The UE shall be able to identify new inter-frequency cells and perform RSRP measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.

If the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high then:

- The UE may not search for, or measure inter-frequency or inter-RAT layers of equal or lower priority

- The UE shall search for and measure inter-frequency layers of higher priority. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life.

If the RSRP of the E-UTRA serving cell is less than or equal to Threshserving_high,x then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible re-selection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced.

The UE shall be able to identify a new detectable inter-frequency cell within Kcarrier * Tdetect,EUTRAN_Inter (as defined in table 4.2.2.4-1 of TS 36.133 [4] clause 4.2.2.4) if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells. The parameter Kcarrier is the number of E-UTRA inter-frequency carriers indicated by the serving cell.  

The UE shall measure RSRP at least every Kcarrier * Tmeasure,EUTRAN_Inter DRX cycle as defined in table 4.2.2.4-1 of TS 36.133 [4] clause 4.2.2.4 for identified inter-frequency cells. If the UE detects on an E-UTRA carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.

The UE shall filter RSRP measurements of each measured inter-frequency cell using at least [2] measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least [Tmeasure,EUTRAN_Inter/2].

The filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met re-selection criterion defined in TS 36.304 [6] within TevaluateFDD,inter as defined in table 4.2.2.4-1 of TS 36.133 [4] clause 4.2.2.4.

[FFS]
The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.4 and A.4.2.3.
4.4.2.3.4
Test description
4.4.2.3.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. The parameters for cell re-selection are set up according to [clause FFS in reference FFS]

7. Message contents are as defined in clause 4.4.2.3.4.3

[FFS]

4.4.2.3.4.2
Test procedure

[FFS]

4.4.2.3.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
4.4.2.3.5
Test requirement
[FFS]

4.4.2.4
E-UTRAN FDD – TDD cell re-selection inter frequency case

4.4.2.5
E-UTRAN TDD – FDD cell re-selection inter frequency case

4.4.2.6
E-UTRAN TDD – TDD cell re-selection inter frequency case

4.4.3
E-UTRAN to UTRAN Cell Re-Selection

4.4.3.1
E-UTRAN FDD – UTRAN FDD cell re-selection
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The intra-frequency cell reselection criteria related to scaling of measurement rules parameters need to be specified when parameters are finalized

· The intra-frequency cell reselection criteria related to exact scaling parameters for different mobility states are undefined
· Measurement bandwidth (current assumption is 6RB) is undefined
· The “out of service” criteria is undefined

· The DRX cycles are undefined
· 
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 test parameter values are undefined
· The measurement rules for inter-RAT are undefined

· The evaluation period of cell re-selection criteria for UTRA is undefined

· UTRA FDD neighbour cell list requirements are undefined
· Absolute priorities for inter-RAT reselection where UE tries to camp on highest priority RAT available is undefined
· The test requirements themselves defined in 36.133 Annex A are undefined
· The transmission scheme (1Tx or 2Tx) undefined

· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.4.3.1.1
Test purpose

The E-UTRAN FDD - UTRAN FDD cell re-selection test verifies that the UE is able to search and measure cells to meet the inter-RAT cell re-selection requirements.

4.4.3.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support UTRA FDD UE.
4.4.3.1.3
Minimum conformance requirements

[FFS]
The normative reference for this requirement is TS 36.133 [x] clause x.x.x.
4.4.3.1.4
Test description
4.4.3.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. The parameters for cell re-selection are set up according to [clause FFS in reference FFS]

7. The UTRAN cell re-selection parameters are set up according to [clause FFS in reference FFS].

8. Message contents are as defined in clause 4.4.3.1.4.3.

[FFS]

4.4.3.1.4.2
Test procedure

[FFS]

4.4.3.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
4.4.3.1.5
Test requirement
[FFS]

4.4.3.2
E-UTRAN FDD – UTRAN TDD cell re-selection

4.4.3.3
E-UTRAN TDD – UTRAN FDD cell re-selection

4.4.3.4
E-UTRAN TDD – UTRAN TDD cell re-selection

4.4.4
E-UTRAN to GSM Cell Re-Selection

4.4.4.1
E-UTRAN FDD – GSM cell re-selection

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The intra-frequency cell reselection criteria related to scaling of measurement rules parameters need to be specified when parameters are finalized

· The intra-frequency cell reselection criteria related to exact scaling parameters for different mobility states are undefined
· Measurement bandwidth (current assumption is 6RB) is undefined
· The “out of service” criteria is undefined

· The DRX cycles are undefined
· 
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 test parameter values are undefined
· The measurement rules for inter-RAT are undefined

· The evaluation period of cell re-selection criteria for GSM is undefined

· UTRA FDD neighbour cell list requirements are undefined
· Absolute priorities for inter-RAT reselection where UE tries to camp on highest priority RAT available is undefined
· The test requirements themselves defined in 36.133 Annex A are undefined
· The transmission scheme (1Tx or 2Tx) undefined

· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.4.4.1.1
Test purpose

The E-UTRAN FDD - GSM cell re-selection test verifies that the UE is able to search and measure cells to meet the inter-RAT cell re-selection requirements.

4.4.4.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support GERAN UE.
4.4.4.1.3
Minimum conformance requirements

[FFS]
The normative reference for this requirement is TS 36.133 [x] clause x.x.x.
4.4.4.1.4
Test description

4.4.4.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. The parameters for cell re-selection are set up according to [clause FFS in reference FFS]

7. The GERAN cell re-selection parameters are set up according to [clause FFS in reference FFS].

8. Message contents are as defined in clause 4.4.4.1.4.3.

[FFS]

4.4.4.1.4.2
Test procedure

[FFS]

4.4.4.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
4.4.4.1.5
Test requirement
[FFS]

4.4.4.2
E-UTRAN TDD – GSM cell re-selection

4.5
E-UTRAN RRC_CONNECTED State Mobility 

4.5.1
E-UTRAN Handover

4.5.1.1
E-UTRAN FDD – FDD 

4.5.1.1.1
Handover intra frequency case

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· E-UTRAN intra-frequency measurement when no DRX is used is not fully defined

· E-UTRAN intra-frequency measurement when DRX is used undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.5.1.1.1.1
Test purpose

The E-UTRAN FDD - FDD handover intra-frequency test verifies the UE’s ability to perform handover in RRC_CONNECTED state by meeting the UE handover delay and interruption time requirements.

4.5.1.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

4.5.1.1.1.3
Minimum conformance requirements

The handover delay shall be less than FFS in E-UTRA RRC_CONNECTED state.

The handover delay Dhandover equals the RRC procedure delay defined in TS 36.331 [5] section FFS plus the interruption time stated in TS 36.133 [4] section 5.1.2.1.2 as follows:

The interruption time is the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink.

When intra-frequency handover is commanded, the interruption time shall be less than Tinterrupt1.  The Tinterrupt1 equation is defined as:

 


Tinterrupt1 = Tsearch + TIU + TSI + Tsync+ 20 ms
where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms.

TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to FFS.
TSI  is the time required for receiving all the relevant system informaiton data needed for handover execution according to the reception procedure and the RRC procedure delay of system information blocks defined in [TS 36.331] for an E-UTRAN cell. This includes both MIB/PBCH and system inforamtion scheduled on the PDSCH.
Tsync is FFS, related to synchronisation procedure in TS 36.213.
In the interruption requirement Tinterrupt1 a cell is know if any of the conditions below has been met:

- the cell has been meeting the relevant cell identification requirement during the last [5] seconds. Relevant cell identification requirements. Relevant cell identificaiton requirements are described in TS 36.133 [4] section 8.1.2.2.1 for intra-frequency handover.
The normative reference for this requirement is TS 36.133 [4] clause 5.1.2.1 and A.x.x.

4.5.1.1.1.4
Test description

4.5.1.1.1.4.1
Initial conditions
Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.5.1.1.1.4.3.

7. The E-UTRAN shall send an RRC [TBD - PHYSICAL CHANNEL RECONFIGURATION] command with activation time set to “now”, with active cell FFS.

[FFS]

4.5.1.1.1.4.2
Test procedure

[FFS]

4.5.1.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.5.1.1.1.5
Test requirement

[FFS]

4.5.1.1.2
Handover inter frequency case

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· E-UTRAN inter-frequency measurements are undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.5.1.1.2.1
Test purpose

The E-UTRAN FDD - FDD handover inter-frequency test verifies the UE’s ability to perform handover in RRC_CONNECTED state by meeting the UE handover delay and interruption time requirements.

4.5.1.1.2.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

4.5.1.1.2.3
Minimum conformance requirements

The handover delay shall be less than FFS in E-UTRA RRC_CONNECTED state.

The handover delay Dhandover equals the RRC procedure delay defined in TS 36.331 [5] section FFS plus the interruption time stated in TS 36.133 [4] section 5.1.2.1.2 as follows:

The interruption time is the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink.

When inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt1.  The Tinterrupt1 equation is defined as:
 


Tinterrupt1 = Tsearch + TIU + TSI + Tsync+ 20 ms
where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms.

TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to FFS.
TSI  is the time required for receiving all the relevant system informaiton data needed for handover execution according to the reception procedure and the RRC procedure delay of system information blocks defined in [TS 36.331] for an E-UTRAN cell. This includes both MIB/PBCH and system inforamtion scheduled on the PDSCH.
Tsync is FFS, related to synchronisation procedure in TS 36.213.
In the interruption requirement Tinterrupt1 a cell is know if any of the conditions below has been met:

- the cell has been meeting the relevant cell identification requirement during the last [5] seconds. Relevant cell identification requirements. Relevant cell identificaiton requirements are described in TS 36.133 [4] section 8.1.2.3.1 for inter-frequency handover.

The normative reference for this requirement is TS 36.133 [4] clause 5.1.2.1 and A.x.x.

4.5.1.1.2.4
Test description
4.5.1.1.2.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.5.1.1.2.4.3.

7. The E-UTRAN shall send an RRC [TBD - PHYSICAL CHANNEL RECONFIGURATION] command with activation time set to “now”.

[FFS]

4.5.1.1.2.4.2
Test procedure

[FFS]

4.5.1.1.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.5.1.1.2.5
Test requirement
[FFS]

4.5.1.2
E-UTRAN FDD – TDD  

4.5.1.3
E-UTRAN TDD – FDD  

4.5.1.4
E-UTRAN TDD – TDD 

4.5.1.4.1
Handover intra frequency case

4.5.1.4.2
Handover inter frequency case

4.5.2
Handover from E-UTRAN to other RAT

4.5.2.1
Inter-RAT Handover from E-UTRAN to UTRAN

4.5.2.1.1
E-UTRAN FDD – UTRAN FDD handover

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· UTRAN FDD measurements are undefined e.g. UTRA CPICH RSCP, UTRA FDD CPICH Ec/Io, etc.
· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.5.2.1.1.1
Test purpose

The E-UTRAN FDD - UTRAN FDD handover test verifies the UE’s ability to perform handover in RRC_CONNECTED state by meeting the UE handover delay and interruption time requirements.

4.5.2.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support UTRA FDD UE.

4.5.2.1.1.3
Minimum conformance requirements

The hard handover delay shall be less than FFS in E-UTRA RRC_CONNECTED state.

The hard handover delay Dhandover equals the RRC procedure delay defined in TS 36.331 [5] section FFS plus the interruption time stated in TS 36.133 [4] section 5.3.1.1.2 as follows:

The interruption time, i.e. the time between the last TTI containing a transport block on the E-UTRAN PDSCCH and the time the UE starts transmission of the new uplink DPCCH depends on whether the target cell is known for the UE or not. The UE shall always perform a UTRA synchronisation procedure as part of the handover procedure.

If the target cell has been measured by the UE during the last 5 seconds the interruption time shall be less than Tinterrupt1. The Tinterrupt1 equation is defined as:
Tinterrupt1 =  TIU + Tsync+ [50] + 10*Fmax ms
If the target cell has not been measured by the UE during the last 5 seconds the interruption time shall be less than Tinterrupt2. The Tinterrupt2 equation is defined as:
Tinterrupt2 =  TIU + Tsync+ [150] + 10*Fmax ms
This requirement shall be met, provided that there is one target cell in the MOBILITY FROM E-UTRA command.

where:

TIU is the interruption uncertainty when changing the timing from the E-UTRAN to the new UTRAN cell. TIU can be up to one UTRA frame (10 ms).

Fmax denotes the maximum number of radio frames within the transmission time intervals of all transport channels that are multiplexed into the same CCTrCH on the UTRA target cell.
Tsync is the time required for measuring the downlink DPCCH channel as stated in TS 25.214 section 4.3.1.2. In case higher layers indicate the usage of a post-verification period Tsync = 0 ms. Otherwise Tsync = 40 ms.
The phase reference is the primary CPICH.

The requirements assume that N312 has the smallest possible value i.e. only one insync is required. 

The normative reference for this requirement is TS 36.133 [4] clause 5.3.1 and A.x.x.

4.5.2.1.1.4
Test description

4.5.2.1.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the E-UTRAN cell are set up according to [clause FFS in reference FFS].

3. The parameter settings for the UTRAN cell are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.5.2.1.1.4.3.

7. The E-UTRAN shall send an RRC MOBILITY FROM E-UTRA command with activation time set to “now”.

[FFS]

4.5.2.1.1.4.2
Test procedure

[FFS]

4.5.2.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.5.2.1.1.5
Test requirement

[FFS]

4.5.2.1.2
E-UTRAN FDD – UTRAN TDD handover

4.5.2.1.3
E-UTRAN TDD – UTRAN FDD handover

4.5.2.1.4
E-UTRAN TDD – UTRAN TDD handover

4.5.2.2

Inter-RAT Handover from E-UTRAN to GSM

4.5.2.2.1
E-UTRAN FDD – GSM handover

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Interruption time requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· GSM measurements are undefined e.g. GSM carrier RSSI, etc.
· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

4.5.2.2.1.1
Test purpose

The E-UTRAN FDD - GSM handover test verifies the UE’s ability to perform handover in RRC_CONNECTED state by meeting the UE handover delay and interruption time requirements.

4.5.2.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support GERAN UE.

4.5.2.2.1.3
Minimum conformance requirements

[FFS]

The normative reference for this requirement is TS 36.133 [x] clause x.x.x.

4.5.2.2.1.4
Test description

4.5.2.2.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the E-UTRAN cell are set up according to [clause FFS in reference FFS].

3. The parameter settings for the GSM cell are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.5.2.2.1.4.3.

7. The E-UTRAN shall send an RRC MOBILITY FROM E-UTRA command with activation time set to “now”.

[FFS]

4.5.2.2.1.4.2
Test procedure

[FFS]

4.5.2.2.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.5.2.2.1.5
Test requirement

[FFS]

4.5.2.2.2
E-UTRAN TDD – GSM handover

4.5.3
Handover from other RAT to E-UTRAN 

4.5.3.1

Inter-RAT Handover from UTRAN to E-UTRAN 

4.5.3.2
Inter-RAT Handover from GSM to E-UTRAN 

4.6
RRC Connection Mobility Control

Editor’s note: This section is incomplete. The following aspects are either missing or not yet determined:

· The RRC re-establishment requirements are undefined

· The Random Access requirements are undefined

4.7
Timing and Signalling Characteristics

4.7.1
UE Transmit Timing

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· UE transmit timing requirements are undefined

· UE timer accuracy requirements are undefined

· Cell specific requirements are undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

4.7.1.1
Test purpose
The UE transmit timing test verifies that the UE initial transmit timing accuracy, the maximum amount of timing change in one adjustment, and the minimum and maximum adjustment rate are within the specified limits based on the requirements.
4.7.1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.7.1.3
Minimum conformance requirements

[FFS]

The normative reference for this requirement is TS 36.133 [x] clause x.x.x.

4.7.1.4
Test description

4.7.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]
1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.7.1.4.3.

 [FFS]

4.7.1.4.2
Test procedure

[FFS]

4.7.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.7.1.5
Test requirement

[FFS]

4.8
UE Measurements Procedures

Editor’s note: This section is incomplete. The following aspects are either missing or not yet determined:

· General requirements for UE measurement capabilities are undefined
· UE measurement capability for RSRQ is undefined

· UE measurement capability for E-UTRAN intra frequency measurement  is undefined

· UE measurement capability for E-UTRAN inter-frequency and GSM measurement is undefined
4.9
Measurement Performance Requirements

Editor’s note: This section is incomplete. The following aspects are either missing or not yet determined:

· The intra-frequency absolute RSRP accuracy requirements are undefined

· The intra-frequency RSRQ accuracy requirements are undefined

· The inter-frequency RSRP accuracy requirements are undefined

· UTRAN FDD measurement accuracy is undefined

· GSM measurement accuracy is undefined
· The transmission scheme (1Tx,  2Tx or 4Tx) undefined
Annex A:
Measurement uncertainties and Test Tolerances
Editor’s note: Annex is incomplete. The following aspects are either missing or not yet determined:

· In Annex A.1 the Acceptable uncertainty of Test System has not yet been defined for all tests 

· In Annex A.3 the Derivation of Test Requirements has not yet been defined for all test

· The references to other specifications need to be formalised 

The requirements of this clause apply to all applicable tests in the present document.

A.1
Acceptable uncertainty of Test System (normative)

See TS 36.521-1[7] Annex F1.

A.1.1
Measurement of test environments
See TS 36.521-1[7] Annex F1.1.

A.1.2
Measurement of RRM requirements
Table A.1.2-1: Maximum Test System Uncertainty for RRM Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	[TBD]
	[TBD]
	[TBD]


A.2
Interpretation of measurement results (normative)

See TS 36.521-1[7] Annex F2.

A.3
Test Tolerance and Derivation of Test Requirements (informative)

See TS 36.521-1[7] Annex F3.
A.3.1
Measurement of test environments
See TS 36.521-1[7] Annex F3.1.

A.3.2
Measurement of RRM requirements
Table A.3.2-1: Derivation of Test Requirements (RRM tests)

	Test 
	Minimum Requirement in TS 36.133
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-3

	[TBD]
	[TBD]
	[TBD]
	[TBD] 
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