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8.5
Timing and Signalling Characteristics

8.5.1
UE Transmit Timing

8.5.1.1
Definition and applicability

The UE transmit timing is defined as the timing of the uplink DPCCH/DPDCH frame relative to the first detected path (in time) of the corresponding downlink DPCCH/DPDCH frame from the reference cell. The reference point is the antenna connector of the UE. 

The requirements and this test apply to all types of UTRA of the FDD UE.

8.5.1.2
Minimum requirements

The UE transmission timing error shall be less than or equal to (1.5 chips. The reference point for the UE initial transmit timing control requirement shall be the time when the first detected path (in time) of the corresponding downlink DPCCH/DPDCH frame is received from the reference cell plus T0 chips. T0 is defined in TS25.211 [19].

When the UE is not in soft handover, the reference cell shall be the one the UE has in the active set. The cell, which is selected as a reference cell, shall remain as a reference cell even if other cells are added to the active set. In case that the reference cell is removed from the active set the UE shall start adjusting its transmit timing no later than the time when the whole active set update message is available at the UE taking the RRC procedure delay into account.
The UE shall be capable of changing the transmission timing according the received downlink DPCCH/DPDCH frame. The maximum amount of the timing change in one adjustment shall be ¼ chip.
The minimum adjustment rate shall be 233ns per second. The maximum adjustment rate shall be ¼ chip per 200 ms. In particular, within any given 800*d ms period, the UE transmit timing shall not change in excess of (d chip from the timing at the beginning of this 800*d ms period, where 0≤d≤1/4.
The normative reference for this requirement is TS 25.133 [2] clause 7.1.2.

8.5.1.3
Test purpose

The purpose of this test is to verify that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the limits specified in 8.5.1.2.
8.5.1.4
Method of test

8.5.1.4.1
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.
For this test, two cells on the same frequency are used.

The reporting of event 1A and event 1B is configured with SIB 11.

1)
Connect the test system to the UE antenna connector as shown in figure A.1.
Table 8.5.1.1: Test parameters for UE Transmit Timing requirements

	Parameter
	Unit
	Level

	DPCH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-12

	CPICH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-10

	PCCPH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-12

	SCH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-12

	PICH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-15

	OCNS_Ec/ Ior, Cell 1 and Cell 2
	dB
	-1.30

	Îor, Cell 1
	dBm/3.84 MHz
	-96

	Îor,  Cell 2
	dBm/3.84 MHz
	-99

	Information data rate
	kbps
	12.2

	Relative delay of path received from cell 2 with respect to cell 1
	(s
	+/-2

	Propagation condition
	AWGN


8.5.1.4.2
Procedure

1.
A call is set up with Cell 1 according to the Generic call setup procedure. The test parameters are set up according to table 8.5.1.2.

2.
After a connection is set up with cell 1, the test system shall verify that the UE transmit timing offset is within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.

3.
Test system introduces cell 2 into the test system at delay +2 (s from cell 1. UE transmits Measurement report message triggered by event 1A.Test system transmits ACTIVESET UPDATE message (Radio link addition information).

4.
Test system transmits Measurement Control message. Test system verifies that cell 2 is added to the active set.

5.
Test system shall verify that the UE transmit timing offset is still within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.

6.
Test system switches Tx timing of cell 2 to a delay of -2 (s with respect to cell 1.

7.
Test system verifies cell 2 remains in the active set. SS then sends a Measurement Control message (measurement release for measurement ID 2)
8.
Test system shall verify that the UE transmit timing offset is still within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.

9.
Test system stops sending cell 1 signals.

10.
Void

11.
UE transmits Measurement report message triggered by event 1B, and Test system transmits ACTIVESET UPDATE message (Radio link removal information). Test system verifies that UE transmit timing adjustment starts no later than the RRC procedure delay after the end of the last TTI, containing the active set update message. The adjustment step size and the adjustment rate shall be according to the requirements in clause 8.5.1.2 until the UE transmit timing offset is within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 2.

12.
Test system shall verify that the UE transmit timing offset stays within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 2.

13.
Test system starts sending cell 1 signal again with its original timing. UE transmits Measurement report message triggered by event 1A.Test system transmits ACTIVESET UPDATE message (Radio link addition information).
14.
Test system transmits Measurement Control message. Test system verifies that cell 1 is added to the active set. SS then sends a Measurement Control message (measurement release for measurement ID 2).
15.
Test system verifies that the UE transmit timing is still within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 2.

16.
Test system stops sending cell 2 signals.

17.
Void.

18.
UE transmits Measurement report message triggered by event 1B, and Test system transmits ACTIVE SET UPDATE message (Radio link removal information). Test system verifies that UE transmit timing adjustment starts no later than the RRC procedure delay after the end of the last TTI, containing the active set update message. The adjustment step size and the adjustment rate shall be according to the requirements in clause 8.5.1.2 until the UE transmit timing offset is within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.

19.
Test system shall verify that the UE transmit timing offset stays within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.

MEASUREMENT CONTROL message
	Information Element
	Value/Remark

	Message Type
	

	UE information elements

-RRC transaction identifier

-Integrity check info

-message authentication code

-RRC message sequence number


	0

SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I. 
SS provides the value of this IE, from its internal counter.

	Measurement Information elements

-Measurement Identity

-Measurement Command
-Measurement Reporting Mode

 - Measurement Report Transfer Mode

 - Periodical Reporting / Event Trigger Reporting Mode
-Additional measurement list

-CHOICE Measurement Type

 -Intra-frequency measurement
  - Intra-frequency measurement objects list

   -Intra-frequency cell info list
  -Intra-frequency measurement quantity

   -Filter coefficient

   -CHOICE mode

    -Measurement quantity

  -Intra-frequency reporting quantity

   -Reporting quantities for active set cells

    -Cell synchronisation information reporting indicator

    -Cell Identity reporting indicator

    -CHOICE mode

     -CPICH Ec/N0 reporting indicator

     -CPICH RSCP reporting indicator

     -Pathloss reporting indicator

   -Reporting quantities for monitored set cells

    -Cell synchronisation information reporting indicator

    -Cell Identity reporting indicator

    -CHOICE mode

     -CPICH Ec/N0 reporting indicator

     -CPICH RSCP reporting indicator

     -Pathloss reporting indicator

   -Reporting quantities for detected set cells

  -Reporting cell status

   -CHOICE reported cell

    -Maximum number of reported cells
  -Measurement validity

  -CHOICE report criteria

   -Amount of reporting

   -Reporting interval
	2

Setup

Acknowledged mode RLC

Periodical reporting

Not Present

Intra-frequency measurement

Not Present

0

FDD

CPICH RSCP
TRUE
TRUE

FDD

TRUE
TRUE

FALSE

FALSE

FALSE
FDD

FALSE 

FALSE
FALSE

Not Present

Report all active set cells + cells within monitored set on used frequency

Virtual/active set cells + 2
Not Present

Periodical reporting criteria
Infinity

250 ms

	Physical channel information elements

-DPCH compressed mode status info
	Not Present


ACTIVESET UPDATE message (Radio link addition information)
	Information Element/Group name
	Value/Remark

	Message Type (10.2.17)
	

	UE information elements
	

	- RRC transaction identifier
	0

	- Integrity check info
	

	  -message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.

	  -RRC message sequence number
	SS provides the value of this IE, from its internal counter.

	- Activation time
	"now".

	- New U-RNTI
	Not Present

	CN information elements
	

	- CN Information info
	Not Present

	Phy CH information elements
	

	Uplink radio resources
	

	- Maximum allowed UL TX power
	33 dBm

	Downlink radio resources
	

	- Radio link addition information
	1

	- Radio link addition information
	

	- Primary CPICH info
	

	 - Primary scrambling code
	Same as adding cell

	- Downlink DPCH info for each RL
	

	- CHOICE mode
	FDD

	- Primary CPICH usage for channel estimation
	Primary CPICH may be used

	- DPCH frame offset
	This should be refrlected by the IE" Cell synchronisation information" in received MEASUREMENT REPORT message

	- Secondary CPICH info
	Not Present

	- DL channelisation code
	

	- Secondary scrambling code
	Not Present

	- Spreading factor
	128

	- Code number
	96

	- Scrambling code change
	No code change

	- TPC combination index
	0

	- SSDT Cell Identity
	Not Present

	- Closed loop timing adjustment mode
	Not Present

	- TFCI combining indicator
	FALSE

	- SCCPCH Information for FACH
	Not Present

	- Radio link removal information
	Not Present

	- TX Diversity Mode
	Not Present

	- SSDT information
	Not Present


ACTIVESET UPDATE message (Radio link removal information)
	Information Element/Group name
	Value/Remark

	Message Type (10.2.17)
	

	UE information elements
	

	- RRC transaction identifier
	0

	- Integrity check info
	

	  -message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.

	  -RRC message sequence number
	SS provides the value of this IE, from its internal counter.

	- Activation time
	"now".

	- New U-RNTI
	Not Present

	CN information elements
	

	- CN Information info
	Not Present

	Phy CH information elements
	

	Uplink radio resources
	

	- Maximum allowed UL TX power
	33 dBm

	Downlink radio resources
	

	- Radio link addition information
	Not Present

	- Radio link removal information
	1

	- Primary CPICH info
	

	 - Primary scrambling code
	Same as removing cell

	- TX Diversity Mode
	Not Present

	- SSDT information
	Not Present


Measurement Control message (measurement release)
	Information Element/Group name
	Value/Remark

	Message Type (10.2.17)
	

	UE information elements
	

	- RRC transaction identifier
	0

	- Integrity check info
	

	  -message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.

	  -RRC message sequence number
	SS provides the value of this IE, from its internal counter.

	Measurement Information elements
	

	-Measurement Identity
	2

	-Measurement Command
	release


8.5.1.5
Test requirements

Table 8.5.1.2: Test parameters for UE Transmit Timing requirements

	Parameter
	Unit
	Level

	DPCH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-11.9

	CPICH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-9.9

	PCCPH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-12

	SCH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-12

	PICH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-15

	OCNS_Ec/ Ior, Cell 1 and Cell 2
	dB
	-1.32

	Îor, Cell 1
	dBm/3.84 MHz
	-95

	Îor,  Cell 2
	dBm/3.84 MHz
	-97.7

	Information data rate
	kbps
	12.2

	Relative delay of path received from cell 2 with respect to cell 1
	(s
	+/-2

	Propagation condition
	AWGN


1)
In step 2, 5. and 8., UE transmit timing offset shall be within T0 (2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.
2)
In step 11., the adjustment step size and the adjustment rate shall meet the requirements specified in 8.5.1.2 until the UE transmit timing offset is within T0 (2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 2.

3)
In step 12. and 15., UE transmit timing offset shall be within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 2.
4)
In step 18., the adjustment step size and the adjustment rate shall meet the requirements specified in 8.5.1.2 until the UE transmit timing offset is within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.
5)
In step 19., UE transmit timing offset shall be within T0 ( 2.0 chips with respect to the first detected path (in time) of the downlink DPCCH/DPDCH of cell 1.
NOTE 1: 
The above Test Requirement differs from the Test Requirement of TS 25.133 [2] clause A7.1.2, from which the requirements for the test system are subtracted to give the above Test Requirement.

NOTE 2: 
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.
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

	8.4.3 Transport format combination selection in UE
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±0.1 dB
	0.1 dB uncertainty in DPCH_Ec ratio

	8.5 Timing and Signalling Characteristics
	
	

	8.5.1 UE Transmit Timing
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±1.0 dB
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±0.1 dB
Rx-Tx Timing Accuracy
±0.5 chips
	0.1 dB uncertainty in DPCH_Ec ratio

0.3 dB uncertainty in Ior1/Ior2 based on power meter measurement after the combiner

The absolute error of the Ior is specified as 1.0 dB.

	8.6 UE Measurements Procedures
	
	

	8.6.1 FDD intra frequency measurements
	
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions (R99)
	During T1/T4 and T2/T3:
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During T1/T4 only:

Already covered above

During T2/T3 only:
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F.2.4
Requirements for support of RRM

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

	Clause
	Test Tolerance

	8.4.3 Transport format combination selection in UE
	0 dB for DPCH_Ec/Ior

	8.5 Timing and Signalling Characteristics
	

	8.5.1 UE Transmit Timing
	0.1 dB for CPICH_Ec/Ior

0.1 dB for DPCH_Ec/Ior

1 dB for Îor1

1.3 dB for Îor2
0.5 chips for Rx-Tx timing accuracy

	8.6 UE Measurements Procedures
	

	8.6.1 FDD intra frequency measurements
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions (R99)
	During T1/T4 and T2/T3:

+0.70 dB for all Cell 1 Ec/Ior ratios

During T1/T4 only:

Already covered above

During T2/T3 only:

+0.70 dB for all Cell 2 Ec/Ior ratios


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

	8.4.3 Transport format combination selection in UE
	DL Power control is ON so DPCH_Ec/Ior depends on TPC commands sent by UE
	0 dB for DPCH_Ec/Ior
	No test requirements for DPCH_Ec/Ior

	8.5 Timing and Signalling Characteristics
	
	
	

	8.5.1 UE Transmit Timing
	
DPCH_Ec/Ior = -12 dB

CPICH_Ec/Ior = -10 dB

Îor1=-96 dB

Îor2=-99 dB
	0.1 dB for CPICH_Ec/Ior

0.1 dB for DPCH_Ec/Ior

0.1 dB for DPCH_Ec/Ior

1 dB for Îor1

1.3 dB for Îor2

0.5 chips for Rx-Tx timing accuracy
	Since the test is performed close to sensitivity level any TT applied to the nominal setting shall fulfil:
Îor1 shall not go below –96 dBm

Îor2 shall not go below –99 dBm

Îor1/Îor2 shall not go above 3 dB
DPCH_Ec/Ior shall not go below –17 dB

CPICH_Ec/Ior shall not go below –10 dB

Formulas for test parameters
DPCH_Ec/Ior +TT
CPICH_Ec/Ior + TT

Îor1 + TT

Îor2 + TT
Timing accuracy (2.0 chip

Formulas for test requirements:

Upper limit +TT

Lower limit –TT

	8.6 UE Measurements Procedures
	
	
	

	8.6.1 FDD intra frequency measurements
	
	
	

	8.6.1.1 Event triggered reporting in AWGN propagation conditions (R99)
	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 to T4:

Cell 1:

CPICH_Ec/Ior = -10 dB

PCCPCH_Ec/Ior = -12 dB

SCH_Ec/Ior = -12 dB

PICH_Ec/Ior = -15 dB


	During T1 to T4:

+0.70 dB

+0.70 dB

+0.70 dB

+0.70 dB


	During T1 to T4:

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

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


	
	During T1/T4 only :

Already covered above

	During T1/T4 only:

Covered above


	During T1/T4 only:

Already covered above



	
	During T2/T3 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/T3 only:

+0.70 dB

+0.70 dB

+0.70 dB

+0.70 dB


	During T2/T3 only:

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

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