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8.6
UE Measurements Procedures

8.6.1
FDD intra frequency measurements


8.6.1.1
Event triggered reporting in AWGN propagation conditions

8.6.1.1.1
Definition and applicability

In the event triggered reporting period the measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH.

The requirements and this test apply to the FDD UE.

8.6.1.1.2
Minimum requirements

The UE shall be able to identify and decode the SFN of a new detectable cell belonging to the monitored set within 
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A cell shall be considered detectable when CPICH Ec/Io > -20 dB, SCH_Ec/Io > -20 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.

In the CELL_DCH state the measurement period for intra frequency measurements is 200 ms. When no transmission gap pattern sequence is activated, the UE shall be capable of performing CPICH measurements for 8 identified intra-frequency cells of the monitored set and/or the active set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When one or more transmission gap pattern sequences are activated, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells , where Ymeasurement intra is defined in the following equation. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2 of TS 25.133 [2]. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
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where


Xbasic measurement FDD = 8 (cells)


TMeasurement_Period Intra = 200 ms. The measurement period for Intra frequency CPICH measurements.


TIntra : This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing.


Tbasic_identify_FDD, intra = 800 ms. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

The event triggered measurement reporting delay, on cells belonging to monitored set, measured without L3 filtering, shall be less than the above defined T identify intra defined above.

If a cell, belonging to monitored set, which the UE has identified and measured at least once over the measurement period, becomes undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the measurement reporting delay shall be less than TMeasurement_Period Intra  ms provided the timing to that cell has not changed more than +/-32 chips, the UE CPICH measurement capabilities defined above are valid and L3 filtering has not been used. When L3 filtering is used an additional delay can be expected. 

If a cell belonging to monitored set has been detectable at least for the time period Tidentify_intra and then enters or leaves the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period Intra when the L3 filter has not been used and the UE CPICH measurement capabilities defined above are valid.

The normative reference for these requirements is TS 25.133 [2] clauses 8.1.2.2 and A.8.1.1.

8.6.1.1.3
Test purpose

To verify that the UE meets the minimum requirements.

8.6.1.1.4
Method of test

8.6.1.1.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.
The test parameters are given in tables 8.6.1.1.1 to 8.6.1.1.3 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A and 1B shall be used. The test consists of three successive time periods, with a time duration of T1, T2 and T3 respectively. During time duration T1, the UE shall not have any timing information of cell 2.

Table 8.6.1.1.1: General test parameters for Event triggered reporting in AWGN propagation conditions

	Parameter
	Unit
	Value
	Comment

	DCH parameters
	
	DL and UL Reference Measurement Channel 12.2 kbps
	As specified in C.3.1 and C.2.1

	Power Control
	
	On
	

	Active cell
	
	Cell 1
	

	Reporting range
	dB
	3
	Applicable for event 1A and 1B

	Hysteresis
	dB
	0
	

	W
	
	1
	Applicable for event 1A and 1B

	Reporting deactivation threshold
	
	0
	Applicable for event 1A

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	Monitored cell list size
	
	24
	

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	5
	


Table 8.6.1.1.2: Cell specific test parameters for Event triggered reporting in AWGN propagation conditions

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	-17
	N/A

	OCNS
	
	-1.049
	-0.941
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	dB
	0
	6.97
	0
	-Infinity
	5.97
	-Infinity

	Îor (Note 1)
	dBm
	-70
	-63.03
	-70
	-Infinity
	-64.03
	-Infinity
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	dBm/3.84 MHz
	-70

	CPICH_Ec/Io
	dB
	-13
	-13
	-13
	-Infinity
	-14
	-Infinity

	Propagation Condition 
	
	AWGN

	Note 1:
The nominal Îor values, although not explicitly defined in 25.133 are added here since they are implied and need to be identified so that the test equipment can be configured.


8.6.1.1.4.2
Procedure

1.
The RF parameters are set up according to T1 in table 8.6.1.1.3.

2.
The UE is switched on.

3.
A call is set up according to the test procedure specified in TS 34.108 [3] sub clause 7.3.2.3.

4.
SS shall transmit a MEASUREMENT CONTROL message.

5.
After 5 seconds from the beginning of T1, the SS shall switch the power settings from T1 to T2 in table 8.6.1.1.3.

6.
UE shall transmit a MEASUREMENT REPORT message triggered by event 1A. The measurement reporting delay from the beginning of T2 shall be less than 880 ms. If the UE fails to report the event within the required delay, then a failure is recorded. If the reporting delay for this event is within the required limit, the number of successful tests is increased by one.

7.
After 5 seconds from the beginning of T2, the SS shall switch the power settings from T2 to T3 in table 8.6.1.1.3.

8.
UE shall transmit a MEASUREMENT REPORT message triggered by event 1B. The measurement reporting delay from the beginning of T3 shall be less than 280 ms. If the reporting delay for this event is within the required limit, the number of successful tests is increased by one.

9.
After 5 seconds from the beginning of T3, the UE is switched off. Any timing information of cell 2 is deleted in the UE.

10.
Repeat steps 1-9 according to Annex F.6.2 Table 6.2.8.

Specific Message Contents
All messages indicated above shall use the same content as described in the default message content in clause 9 of 34.108 [3], with the following exceptions:

MEASUREMENT CONTROL message:

	Information Element/Group name
	Value/Remark

	Message Type (10.2.17)
	

	UE information elements
	

	-RRC transaction identifier
	0

	-Integrity check info
	Not Present

	Measurement Information elements
	

	-Measurement Identity
	1

	-Measurement Command (10.3.7.46)
	Modify

	-Measurement Reporting Mode (10.3.7.49)
	

	 -Measurement Report Transfer Mode
	AM RLC

	 -Periodical Reporting / Event Trigger Reporting Mode
	Event trigger

	-Additional measurements list (10.3.7.1)
	Not Present

	-CHOICE Measurement type
	Intra-frequency measurement

	 -Intra-frequency measurement (10.3.7.36)
	

	  -Intra-frequency measurement objects list (10.3.7.33)
	Not Present

	  -Intra-frequency measurement quantity (10.3.7.38)
	

	   -Filter coefficient (10.3.7.9)
	0

	   -CHOICE mode
	FDD

	   -Measurement quantity
	CPICH_Ec/N0

	  -Intra-frequency reporting quantity (10.3.7.41)
	

	   -Reporting quantities for active set cells (10.3.7.5)
	

	    -SFN-SFN observed time difference reporting indicator
	No report

	    -Cell synchronisation information reporting indicator
	TRUE (Note 1)

	    -Cell Identity reporting indicator
	TRUE

	    -CHOICE mode
	FDD

	     -CPICH Ec/N0 reporting indicator
	TRUE

	     -CPICH RSCP reporting indicator
	TRUE

	     -Pathloss reporting indicator
	TRUE

	   -Reporting quantities for monitored set cells (10.3.7.5)
	

	    -SFN-SFN observed time difference reporting indicator
	No report

	    -Cell synchronisation information reporting indicator
	TRUE (Note 1)

	    -Cell Identity reporting indicator
	TRUE

	    -CHOICE mode
	FDD

	     -CPICH Ec/N0 reporting indicator
	TRUE

	     -CPICH RSCP reporting indicator
	TRUE

	     -Pathloss reporting indicator
	TRUE

	   -Reporting quantities for detected set cells (10.3.7.5)
	Not Present

	  -Reporting cell status (10.3.7.61)
	Not Present

	  -Measurement validity (10.3.7.51)
	Not Present

	  -CHOICE report criteria
	Intra-frequency measurement reporting criteria

	   -Intra-frequency measurement reporting criteria (10.3.7.39)
	

	    -Parameters required for each event
	2

	     -Intra-frequency event identity
	Event 1A

	     -Triggering condition 2
	Monitored set cells

	     -Reporting Range Constant
	3 dB

	     -Cells forbidden to affect Reporting Range
	Not Present

	     -CHOICE mode
	FDD

	      -Primary CPICH info (10.3.6.60)
	

	     -W
	1.0

	     -Hysteresis
	0 dB

	     -Threshold used frequency
	Not Present

	     -Reporting deactivation threshold
	0

	     -Replacement activation threshold
	Not Present

	     -Time to trigger
	0 ms

	     -Amount of reporting
	Not present

	     -Reporting interval
	0 ms (Note 2)

	     -Reporting cell status
	Not Present

	     -Intra-frequency event identity
	Event 1B

	     -Triggering condition 1
	Active set cells and monitored set cells

	     -Reporting Range Constant
	3 dB

	     -Cells forbidden to affect Reporting Range
	Not Present

	     -CHOICE mode
	FDD

	      -Primary CPICH info (10.3.6.60)
	

	     -W
	1.0

	     -Hysteresis
	0 dB

	     -Threshold used frequency
	Not Present

	     -Reporting deactivation threshold
	Not Present

	     -Replacement activation threshold
	Not Present

	     -Time to trigger
	0 ms

	     -Amount of reporting
	Not Present

	     -Reporting interval
	0 ms (note 2)

	     -Reporting cell status
	Not Present

	Physical channel information elements
	

	-DPCH compressed mode status info (10.3.6.34)
	Not Present

	Note 1: 
The SFN-CFN observed time difference is calculated from the OFF and Tm parameters contained in the IE "Cell synchronisation information ", TS 25.331, clause 10.3.7.6. According to TS 25.331, 8.6.7.7, this IE is included in MEASUREMENT REPORT if IE "Cell synchronisation information reporting indicator" in IE "Cell reporting quantities" TS 25.331, clause 10.3.7.5 is set to TRUE in MEASUREMENT CONTROL.

Note 2: 
Reporting interval = 0 ms means no periodical reporting


MEASUREMENT REPORT message for Intra frequency test cases

This message is common for all intra frequency test cases is described in Annex I.
8.6.1.1.5
Test requirements

For the test to pass, the total number of successful tests shall be at least 90%, of the cases with a confidence level of 95%. The number of successful tests shall be on an event level, i.e. the SS shall check how many events are reported successfully out of the total number of events checked.

Table 8.6.1.1.3: Test requirements for Event triggered reporting in AWGN propagation conditions

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	CPICH_Ec/Ior
	dB
	-9.3
	-9.3

	PCCPCH_Ec/Ior
	dB
	-11.3
	-11.3

	SCH_Ec/Ior
	dB
	-11.3
	-11.3

	PICH_Ec/Ior
	dB
	-14.3
	-14.3

	DPCH_Ec/Ior
	dB
	-16.3
	N/A

	OCNS
	
	-1.26
	-1.13
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(Note 1)
	dB
	0
	7.0
	0
	-Infinity
	6.0
	-Infinity

	Îor
	dBm
	-70
	-63.0
	-70
	-Infinity
	-64.0
	-Infinity
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	dBm/3.84 MHz
	-70

	CPICH_Ec/Io
(Note 1)
	dB
	-12.3
	-12.3
	-12.3
	-Infinity
	-13.3
	-Infinity

	Propagation Condition 
	
	AWGN

	Note 1:
These parameters are not directly settable, but are derived by calculation from the settable parameters..


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

Annex F (normative):
General test conditions and declarations

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

Many of the tests in the present document measure a parameter relative to a value that is not fully specified in the UE specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by the manufacturer.

When specified in a test, the manufacturer shall declare the nominal value of a parameter, or whether an option is supported.

In all the relevant clauses in this clause all Bit Error Ratio (BER), Block Error Ratio (BLER), False transmit format Detection Ratio (FDR) measurements shall be carried out according to the general rules for statistical testing in clause F.6.

F.1
Acceptable uncertainty of Test System

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.

For RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.

F.1.5
Requirements for support of RRM

Table F.1.5: Maximum Test System Uncertainty for Radio Resource Management Tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8.6 UE Measurements Procedures
	
	

	8.6.1 FDD intra frequency measurements
	
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions
	During T1/T3 and T2:
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During T1/T3 only:

Already covered above

During T2 only:
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	Assumptions:

a) The contributing uncertainties for Ior(n), channel power ratio, and Ioc are derived according to ETR 273-1-2 [16], with a coverage factor of k=2.

b) Within each cell, the uncertainty for Ior(n), and channel power ratio are uncorrelated to each other.

c) Across different cells, the channel power ratio uncertainties may have any amount of positive correlation from zero (uncorrelated) to one (fully correlated).

d) The uncertainty for Ioc and Ior(n) may have any amount of positive correlation from zero (uncorrelated) to one (fully correlated).

e) The absolute uncertainty of Ior(1) and the relative uncertainty of Ior(2), are uncorrelated to each other.

An explanation of correlation between uncertainties, and of the rationale behind the assumptions, is recorded in 3GPP TR 34 902 [24].


F.2
Test Tolerances (This clause is informative)

The Test Tolerances defined in this clause have been used to relax the Minimum Requirements in the present document to derive the Test Requirements.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

F.2.4
Requirements for support of RRM

Table F.2.4: Test Tolerances for Radio Resource Management Tests

	Clause
	Test Tolerance

	8.6 UE Measurements Procedures
	

	8.6.1 FDD intra frequency measurements
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions
	 During T1/T3 and T2:
+0.70 dB for all Cell 1 Ec/Ior ratios

During T1/T3 only:

Already covered above

During T2 only:

+0.70 dB for all Cell 2 Ec/Ior ratios


F.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in clause F.2. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in table F.4.

Table F.4.4: Derivation of Test Requirements (RRM tests)
	Test 
	Test Parameters in TS 25.133
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	8.6 UE Measurements Procedures
	
	
	

	8.6.1 FDD intra frequency measurements
	
	
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions
	 Because the relationships between the Test system uncertainties and the Test Tolerances are complex, it is not possible to give a simple derivation of the Test Requirement in this document. The analysis is recorded in 3GPP TR 34 902 [24].



	
	During T1 / T2 / T3:
Cell 1:

CPICH_Ec/Ior = -10 dB

PCCPCH_Ec/Ior = -12 dB

SCH_Ec/Ior = -12 dB

PICH_Ec/Ior = -15 dB


	During T1 / T2 / T3:

+0.70 dB

+0.70 dB

+0.70 dB

+0.70 dB


	During T1 / T2 / T3:
Ec/Ior ratio + TT
Ec/Ior ratio + TT

Ec/Ior ratio + TT
Ec/Ior ratio + TT


	
	During T1/T3 only :

Already covered above

	During T1/T3 only:

Covered above


	During T1/T3 only:

Already covered above



	
	During T2 only:

Cell 2:

CPICH_Ec/Ior = -10 dB

PCCPCH_Ec/Ior = -12 dB

SCH_Ec/Ior = -12 dB

PICH_Ec/Ior = -15 dB


	During T2 only:
+0.70 dB

+0.70 dB

+0.70 dB

+0.70 dB


	During T2 only:
Ec/Ior ratio + TT
Ec/Ior ratio + TT

Ec/Ior ratio + TT
Ec/Ior ratio + TT
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