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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 significant path of the corresponding downlink DPCCH/DPDCH frame.  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 significant path of the corresponding downlink DPCCH/DPDCH frame is received plus T0 chips. T0 is defined in TS25.211 [19]. 

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 200ms. In particular, within any given 200 ms period, the UE transmit timing shall not change in excess of (¼ chip from the timing at the beginning of this 200ms period. 
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.  
1) Connect the test system to the UE antenna connector as shown in figure A.1.
2) A call is set up with Cell 1 according to the Generic call setup procedure. The test parameters are set up according to table 8.5.1.1. 
Table 8.5.1.1: Test parameters for UE Transmit Timing requirements

	Parameter
	Unit
	Level

	DPCH_Ec/ Ior, Cell 1 and Cell 2
	dB
	-17

	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
	-1.05

	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

a) After a connection is set up with cell 1, the test system shall verify that the UE transmit timing offset is within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.  
b) Test system introduces cell 2 into the test system at delay +2 (s from cell 1.

c) Test system verifies that cell 2 is added to the active set.

d) Test system shall verify that the UE transmit timing offset is still within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.

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

f) Test system verifies cell 2 remains in the active set.

g) Test system shall verify that the UE transmit timing offset is still within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.

h) Test system stops sending cell 1 signals.

i) Test system verifies that the UE does not start to adjust its Tx timing to cell 2 before it receives an active set update message notifying the UE that cell 1 is deleted from the active set.

j) Test system verifies that UE transmit timing adjustment starts with an adjustment step size and an adjustment rate according to the requirements in section 8.5.1.2 until the UE transmit timing offset is within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 2.

k) Test system shall verify that the UE transmit timing offset stays within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 2.

l) Test system starts sending cell 1 signal again with its original timing.

m) Test system verifies that cell 1 is added to the active set.

n) Test system verifies that the UE transmit timing is still within T0 ( 1.5chips with respect to the first significant path of the downlink DPCCH/DPDCH of cell 2.
o) Test system stops sending cell 2 signals.

p) Test system verifies that the UE does not start to adjust its Tx timing to cell 1 before it receives an active set update message notifying the UE that cell 2 shall be deleted from the active set.

q) Test system verifies that UE transmit timing adjustment starts with an adjustment step size and an adjustment rate according to the requirements in section 8.5.1.2 until the UE transmit timing offset is within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.

r) Test system shall verify that the UE transmit timing offset stays within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.

8.5.1.5
Test requirements

1) In step a), d) and g), UE transmit timing offset shall be within T0 (1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.
2) In step j), the adjustment step size and adjustment rate shall meet the requirements specified in 8.5.1.2 until the UE transmit timing offset is within T0 (1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 2.

3) In step k) and n), UE transmit timing offset shall be within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 2.
4) In step q), the adjustment step size and adjustment rate shall meet the requirements specified in 8.5.1.2 until the UE transmit timing offset is within T0 ( 1.5 chips with respect to the first significant received path of the downlink DPCCH/DPDCH of cell 1.
5) In step r), UE transmit timing offset shall be within T0 ( 1.5 chips with respect to the first significant received path 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.
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