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Introduction

The minimun requirements of

 8.5.1
UE Transmit Timing

are highlighted:

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.
Note: The requirement, containing the parameter d, is not testable.
The problem

This test should test 6 minimum requirements, highlighted above.

The first five of them do not cause problems.

In an LS communication with RAN4 it was stated that the last minimum requirement is not testable.

However “not testable “ is not unambigous. 

· It is not testable in the sense, that the tester may fail a conformant UE unjustified due to lack of information. 

· There is no access at all to the tester for testing this minimum requirement.
In the CR R5-060118 this minimum requirement is simply not tested. (second bullet point) As a natural consequence, a UE may violate this minimum requirement by any amount.
Proposal

It should be possible to limit this violation by a test, which employs a  modified (relaxed) requirement. This new approach is elaborated in the following.

Approach
The following approach is based on the two facts:

· One timing change is derived from two timing measurments, where the two timing measurments have a finite distance in time.

· The instant, when the UE changes its timing and the instant, when the SS measures the UE’s timing are not synchronized.

The following example shows, that a conformant UE may be failed unjustified.









Driving this example into extreme, it is:
UE: 0.25 Chip per 200 ms          conformant

SS:  0.5 Chip per (ε+200+ε) ms        unjustified fail
With ε an infinite short time at the beginning and at the end of the 200ms  measurement window.
Excluding standard test tolerances from the discussion, the minimum requirements equal the test requirements in normal tests.  To avoid the problem with non synchronised UE setting and SS measurement (bullet points above) the test requirements must be modified by relaxation versus minimum requirements. 

Test  Requirement derived from the original Minimum Requirements:
The maximum adjustment rate, measured at the SS, shall be 1/2 chip per 200 ms. In particular, within any given 800*d ms period, the UE transmit timing, measured at the SS, shall not change in excess of ((d+1/4) chip from the timing at the beginning of this 800*d ms period, where 0≤d≤1/4.
Max adjustment rate in chip         =       ((d+1/4) chip                              constant d  out of 
Widow size in ms                                   800 * d    ms                                              0≤d≤1/4     
The corresponding test is as follows:

Short term timing change:

|TrTm(t) – TrTm(t-d*800ms)| ≤ (d+1/41) +1/82)) chip                                        with d=1/4
1) Relaxation due to unsynchronised testing
2) Relaxation due to standard test tolerances.
Properties of the test

Derived from the  original minimum requirement (MR) a Test Requirement (TR) is introduced that takes the unsynchronised measurement into account. TR avoids unjustified fail of a conformant UE by relaxation of the MR. The test has now the following properties

· Pass for timing equal or better than MR
· Fail for timing worse than TR
· Pass fail uncertainty between MR and TR.

This pass fail uncertainty has different properties, than standard test tolerances.

	Pass fail uncertainty in the rang MR to TR
	Standard Test Tolerance

	Factor > 2 on top of minimum requirements (large)
	small

	Not reproducable: produce pass or fail in repeated tests
	In case of  deterministic tests, shared risk: Reproducable: produce pass in repeated tests

	pass / fail  = 50% / 50%       (average)
	In case of statistical tests, confidence level 95%:
Pass / fail = 95% / 5%   (average)

	Property of tester and UE  (unsynchrionized)
	In case of deterministic tests:

   Property of tester only

In case of statistical tests:

   Property of UE only

	Standard Test tolerances to be added.
	

	
	


The following figure illustrates the pass fail uncertainty of the UE TX timing test  in comparison to a  statistical test. 
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Introduction
The figure below shall illustrate the test UE transmit timing.

(34.121  clause  8.5.1 and 25.133 clause 7.2.1) 

RAN5 see the following items, to be clarified:

1) The maximum adjustment speed is ¼ Chip per 200 ms

RAN 5 understand this as average adjustment speed (angle α from zero to 7.344s ) 
The minimum adjustment speed is 233ns per second.
RAN 5 understand this as average adjustment speed (angle β from zero to 6.9072s)
2) TS 25.133 clause 7.1 states: “…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
RAN5 see two possible understandings of the parameter d:

a) The tester checks if any value of d (0≤d≤1/4) is fulfilled

b) The UE has one intrinsic value of d (0≤d≤1/4) and controls its adjustment using this d.

RAN5 believe that (b) is the original intention. 

It is impossible to derive d from a measurement. In addition RAN5 assumes that the UE manufactureres will not disclose the applicable d. Hence it is impossible to test the above mentioned statement. 

3) TS 25.101 clause 6.3 states:

“The UE modulated carrier frequency shall be accurate to within ±0.1 ppm …..  The UE shall use the same frequency source for both RF frequency generation and the chip clock.”
A UE with ideal frequency accuracy and ideal timing adjustment would travel along the blue line.  A UE with marginal frequency accuracy and ideal timing adjustment would travel along one of the red lines. The margin towards the timing limits becomes considerably smaller.  

Action to RAN4:

RAN5 kindly ask RAN 4 to confirm (1) and (2).

RAN5 kindly ask RAN 4 to confirm that the maximum and minimum adjustment speed shall apply independent of the UE’s frequency accuracy
or alternatively
a) the adjustment speed shall be shifted by the UE’s measured frequency-accuracy or
b) the adjustment speed shall be relaxed by the UE’s maximum allowed frequency-accuracy.
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Figure 1
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Horizontal axis: time in seconds.

Vertical axis: time shift in chips and multiple of 233 ns.
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1. RAN4 thank RAN 5 for the LS on UE transmit timing.

RAN4 confirm (1): maximum and minimum adjustment speed are average values.

RAN4 understand RAN5’s opinion: the short term adjustment speed, described with the parameter “d” is not comprehensively testable due to practical difficulties in determining “d” and the exact instant of the step by measurement.

Regarding question (3) RAN4 has not reached a final understanding. Currently RAN4 advises RAN5  to relax the test requirement for maximum and minimum adjustment speed by the maximum allowed frequency error.
However the discussions on this point may continue in RAN4. 

2. Action to RAN 5

RAN4 ask RAN 5 to design the test accordingly.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #35, 29th August  – 2nd September 2005
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Conformant UE: 0.2 Chip per 160ms





SS 0.4 Chip per 200ms, unjustified fail
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