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.

Maximum throughput: The maximum achievable throughput for a reference measurement channel.
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.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

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.
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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

BCCH
Broadcast Control Channel
BS
Base Station

BSIC
Base transceiver Station Identity Code
CCTrCH
Coded Composite Transport Channel

CFN
Connection Frame Number
CPICH
Common Pilot Channel
CPICH Ec/No
CPICH received energy per chip divided by the power density in the band
CQI
Channel Quality Indicator
CW
Continuous Wave
DL
Downlink

DPCH
Dedicated Physical Channel

DPCCH
Dedicated Physical Control Channel

DRX
Discontinuous Reception

DTX
Discontinuous Transmission

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element

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

GSM
Global System for Mobile communication

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

PBCH
Physical Broadcast Channel

PCCH
Paging Control Channel

PCFICH
Physical Control Format Indicator Channel

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PHICH
Physical Hybrid ARQ Indictor Channel

PLMN
Public Land Mobile Network

PMI
Precoding Matrix Indicator
PRACH
Physical Random Access Channel

PUCCH
Physical Uplink Control Channel

REFSENS
Reference Sensitivity power level

r.m.s
Root Mean Square 

RRC
Radio Resource Control

RRM
Radio Resource Management

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

SFN
System Frame Number

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network
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9.4
E-UTRAN RRC_IDLE State Mobility 
After the UE has switched on and a PLMN has been selected, the cell selection process takes place. This process allows the UE to select a suitable cell where to camp on in order to access available services. In this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).
When the UE is in either Camped Normally state or Camped on Any Cell state on a cell, the UE attempts to detect, synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell, the cell re-selection evaluation process takes place. This process allows the UE to select a more suitable cell and camp on it. In this process the UE measurement activity is controlled by measurement rules defined in TS 36.304 [6] clause 5.2.4.2, allowing the UE to limit its measurement activity.
9.4.1
E-UTRAN Cell Selection

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

9.4.2
E-UTRAN Cell Re-Selection
9.4.2.1
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
· 
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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

9.4.2.1.1
Test purpose

To verify that when the current and target cell operates on the same carrier frequency the UE is able to search and measure cells to meet the intra-frequency cell re-selection requirements.

9.4.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
9.4.2.1.3
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 evaluate the need for re-selection to a newly 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 assuming that Treselection = 0. 
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.
9.4.2.1.4
Test description
9.4.2.1.4.1
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 9.4.2.1.4.3

[FFS]

9.4.2.1.4.2
Test procedure

[FFS]

9.4.2.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
9.4.2.1.5
Test requirement

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

[FFS]
9.4.2.2
E-UTRAN TDD – TDD cell re-selection intra frequency case

9.4.2.3
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

9.4.2.3.1
Test purpose

To verify that when the neighbour cell operates on a different carrier frequency, compared to the current cell the UE is able to search and measure cells to meet the inter-frequency cell re-selection requirements.

9.4.2.3.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
9.4.2.3.3
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 inter-frequency layers of higher priority at least every Thigher_prioirty_search where Thigher_priority_search is described in TS 36.133 [4] clause 4.2.2 as Thigher_priority_search = (60 * Nlayers) seconds, where the parameter Nlayers is the total number of configured higher priority carrier frequencies.
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 evaluate the need for re-selection to a newly 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 assuming that Treselection = 0. The parameter Kcarrier is the number of E-UTRA inter-frequency carriers indicated by the serving cell and the parameter Treselection is the cell re-selection timer value.  

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 UE shall not consider an E-UTRA neighbour cell in cell re-selection, if it is indicated as not allowed in the measurement control system information of the serving cell.

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.
9.4.2.3.4
Test description
9.4.2.3.4.1
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 9.4.2.3.4.3

[FFS]

9.4.2.3.4.2
Test procedure

[FFS]

9.4.2.3.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
9.4.2.3.5
Test requirement
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

[FFS]

9.4.2.4
E-UTRAN FDD – TDD cell re-selection inter frequency case

9.4.2.5
E-UTRAN TDD – FDD cell re-selection inter frequency case

9.4.2.6
E-UTRAN TDD – TDD cell re-selection inter frequency case

9.4.3
E-UTRAN to UTRAN Cell Re-Selection

9.4.3.1
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

9.4.3.1.1
Test purpose

To verify that the UE is able to search and measure neighbouring UTRA FDD cells and compare to the E-UTRA serving cell to meet the inter-RAT cell re-selection requirements.

9.4.3.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support UTRA FDD UE.
9.4.3.1.3
Minimum conformance requirements

When the measurement rules indicate that UTRA FDD cells are to be measured, the UE shall measure CPICH Ec/Io and CPICH RSCP of detected UTRA FDD cells in the neighbour cell list at the minimum measurement rate. 

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-RAT layers of equal or lower priority

- The UE shall search for inter-RAT layers of higher priority at least every Thigher_prioirty_search where Thigher_priority_search is described in TS 36.133 [4] clause 4.2.2 as Thigher_priority_search = (60 * Nlayers) seconds, where the parameter Nlayers is the total number of configured higher priority carrier frequencies.

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-RAT 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 evaluate the need for re-selection to a newly detectable cell within NUTRA_carrier * Tdetect,UTRA_FDD (as defined in table 4.2.2.5.1-1 of TS 36.133 [4] clause 4.2.2.5.1) except when UTRA FDD is of higher priority than the currently selected E-UTRA frequency layer and the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high assuming that Treselection = 0. The parameter NUTRA_carrier is the number of carriers used for all UTRA FDD cells in the neighbour cell list and the parameter Treselection is the cell re-selection timer value.  
Cells which have been detected shall be measured at least every NUTRA_carrier * TmeasuredUTRA_FDD except when UTRA FDD is of higher priority than the currently selected E-UTRA frequency layer and the RSRP of the E-UTRA serving cell (or other cells o the same frequency layer) is greater than Threshserving_high,UTRA-FDD. The minimum measurement rate is [FFS]. 

The UE shall filter CPICH Ec/Io and CPICH RSCP measurements of each measured UTRA FDD 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 half the minimum specified measurement period.

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 TevaluateUTRA_FDD as defined in table 4.2.2.5.1-1 of TS 36.133 [4] clause 4.2.2.5.1.

[FFS]
The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.5.1 and A.4.3.1.
9.4.3.1.4
Test description
9.4.3.1.4.1
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 9.4.3.1.4.3.

[FFS]

9.4.3.1.4.2
Test procedure

[FFS]

9.4.3.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
9.4.3.1.5
Test requirement
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

[FFS]

9.4.3.2
E-UTRAN FDD – UTRAN TDD cell re-selection

9.4.3.3
E-UTRAN TDD – UTRAN FDD cell re-selection

9.4.3.4
E-UTRAN TDD – UTRAN TDD cell re-selection

9.4.4
E-UTRAN to GSM Cell Re-Selection

9.4.4.1
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
· 
[image: image4.wmf]oc

or

I

I

ˆ

 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

9.4.4.1.1
Test purpose

To verify that the UE is able to search and measure neighbouring GSM cells and compare to the E-UTRA serving cell to meet the inter-RAT cell re-selection requirements.

9.4.4.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support GERAN UE.
9.4.4.1.3
Minimum conformance requirements

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

- The UE may not search for, or measure GSM cells if the priority of GSM is lower than the serving cell
- The UE shall search for and measure GSM cells if the priority of GSM is higher than the serving cell. 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 measure, according to the measurement rules defined in TS36.304 [6] at least every Tmeasure,GSM as defined in table 4.2.2.5.3-1 of TS 36.133 [4] clause 4.2.2.5.3:
- If a detailed neighbour cell list is provided, the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the measurement control system information of the serving cell; or
- If only BCCH carriers are provided, the signal level of the GSM BCCH carriers indicated in the measurement control system information of the serving cell
The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.
If GSM measurements are required by the measurement rules in TS 36.304 [6], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on a BCCH carrier a BSIC which 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 BSIC re-confirmation for that cell.  
The UE shall not consider the GSM BCCH carrier in cell re-selection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell re-selection, if it is indicated as not allowed in the measurement control system information of the serving cell.

The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.5.3 and A.4.4.1.
9.4.4.1.4
Test description

9.4.4.1.4.1
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 GSM cell re-selection parameters are set up according to [clause FFS in reference FFS].

8. Message contents are as defined in clause 9.4.4.1.4.3.

[FFS]

9.4.4.1.4.2
Test procedure

[FFS]

9.4.4.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
9.4.4.1.5
Test requirement
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

[FFS]

9.4.4.2
E-UTRAN TDD – GSM cell re-selection
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