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Summary

On 6th and 7th May several companies (Agilent, Motorola, Nokia, Ericsson, Mitsubishi and Rohde &Schwarz) interested in furthering the understanding of the RRM test cases with a view to progressing the work of T1/RF, met to review the existing 25.133 and 34.121 RRM specs. The intention was to share knowledge and enable more people to work on the descriptions and priorities that RAN WG4 need to provide to T1/RF in order for them to make progress on the test tolerance issue. The following is a summary of what was discovered in the meeting. As a side effect, there will be about 6 CRs raised at the next RAN WG4 meeting on 19th May in Paris. In addition there will be submissions of test case descriptions and parameter priorities for more test cases.

It is hoped that this review will make completing the remaining descriptions much faster than it took to agree the first one for the CELL_FACH single frequency case. It is fortunate that having reviewed the majority of the tests at one time, there is a lot of commonality in what information needs to be specified to complete the test tolerance work.

General issues found with the RRM specs

· The group agreed in principle that clarifications and additions to scenarios should go into 34.121 and only changes affecting the nominal test points should go into 25.133. Once 34.121 is complete, the 25.133 test cases could be deleted, but until then we keep both. 

· Now that the statistical nature of the RRM tests (typically 90% pass rate allowed) is being considered by T1/RF, the tests will have to be run multiple times to gain the necessary confidence. Therefore it is best if the time delays used in many tests are not set significantly longer than the performance requirement. In many cases the times seem to be at least double the performance requirement, which is unnecessary for the purpose of test. RAN4 has already established the principle that the distribution of results is not important, only the pass/fail for each test run. Reducing the test times will require recalculation of the original times based on the core specs. These formulas would go into 34.121 for reference

· Tests involving verification of reported results need to take into account the resolution of the parameters as well as consider the optimal nominal range of the stimulus in order to minimize the allowed range of results. This will reduce the test uncertainty and require small shifts in the nominal values of certain parameters which otherwise do not affect the performance requirement.

· The calculations of what is included in allowed timing values needs to be clearly stated since otherwise there might be double counting in 34.121 of factors relating to resolution.

· Connection diagrams should be added to 34.121 to make it clear e.g. for fading tests, which signals are faded and what is and is not correlated.

Review of specific tests – The 25.133 clause is first followed by the 34.121 test case clause.

A.5.1 (8.3.1) FDD/FDD Soft Handover

Could add OCNS levels to the table for 34.121.

At T4, active set update for cell 2, but what happens to cell 1?

At T5, cell 1 is switched off with no warning. This is against the recommended behaviour of the UTRAN. UTRAN should not switch off DPCH before removing it from the active set.

Cell 1 is turned off without warning to prove that UE is listening to cell 2.

Maybe it is better to remove cell 1 completely rather than just DPCH? This would simulate a genuine fade.

The result of 1% BLER is not really indicative of correct behaviour. Should we not be looking at power control on cell 2?

When does power control on cell 2 start?

A CR to 25.133 will be required.

A.5.2.1 (8.3.2.1) Handover to intra-frequency cell

Handover to intra-frequency cell is not a very useful network feature – more likely to use soft handover instead – might be useful for high data rates.

Cell 1 is –13 dB, cell 2 is –14 dB. Reporting accuracy is 1.5 dB, so –14 gives 0.5 dB margin worst case.

Times are 30 ms shorter since no SFN decoding is required.

T1 T2 Times are long due to not being part of the test purpose. Need to recalculate times from the core spec and reduce them to optimise test time.

A.5.2.2 (8.3.2.2-) Handover to inter-frequency cell

-14 dB CPICH is 2 B inside the –18 dB threshold for event 2C assuming 2 dB measurement accuracy

-14 dB is detectable within time defined in section 8

Why is cell 1 –13 dB? Maybe inherited from the intra-freq case?

Note 3 is not helpful – power control is fixed after start of cell 2 transmission.

A.5.4 (8.3.4) Inter-system Handover from UTRAN FDD to GSM
Event 3C is triggered when other system above –80 dBm (25.331 14.3.1.3). This and other inter-RAT tests look straightforward since there is no interaction between the levels for each RAT, they are absolute.

A.6.1.1.1 (8.4.1.1) RRC Re-establishment delay

There is a problem with the figure form cell 2 not being adjusted for cell 1 being switched off.

Either change CPICH_Ec/Io or change the geometry factor.

A CR to 25.133 is required.

A.7.1 (8.5.1) UE Transmit Timing

The relative delay of the paths of +/- 2 is not a range; it is two discrete values of –2 and +2.

There is only one path for cell 2

There are no special requirements on levels so all should be left as nominal. But delta Ior should not be more than 3 dB.

A.8.1.2 (8.6.1.2) Event triggered reporting of multiple neighbours in AWGN propagation condition

Time period T1 starts with Cell 3 coming up. It would help if a T0 were included to show this event. Sometimes this has been added for clarity in 34.121.

Step b) The 1C event may happen in addition to the 1A. (25.331 14.1.2.1 Reporting event 1A: A Primary CPICH enters the reporting range)
Time periods 10, 10, 5, 10 are set to be well long enough – may want to shorten for test time optimisation when statistics are added requiring multiple test runs.

Reporting range varies 0 to 14.5 dB as defined in 25.331

In this case, if cell 3 is seen to be higher than cell 1, then a 1C event happens

No order is implied in events 1C and 1A.

What about absolute levels –85 dBm? Do we need this?

UE measures absolute CPICH and makes decision on difference between cells.

Cell 3 should not go below –14 dB as it enters new reporting accuracy range

Difference has to be <=1 dB. Cell 1 is set to nominal 1 dB

For T2 expect 1A and 1C in any order.

Cell 2 must be at least 2.5 dB higher to provide for 0.5 dB margin for 2 dB accuracy range.

What about the resolution and rounding errors used in tests for reported parameters. These need to be considered in the test system uncertainty.

In order that cell 3 does not leave the reporting range and trigger event 1B, it needs to be within 0.5 dB negative of cell 1.

Reporting range is always relative to the active cell.

Need to check for unexpected reports during certain times e.g. 1B during T2. Each test step should clearly state what is allowed. Any other event is considered a failure/

A.8.1.4 (8.6.1.4) Correct reporting of neighbours in fading propagation condition
This uses Case 5 fading 0 dB & -10 dB at 50 km/h

Need connection diagrams to show what signals are faded. The implication is that 

Fade each cell independently, but the AWGN is not faded.

Minimum levels are –16 dB and –12 db with a minimum difference of 4 dB.

Faders need to be uncorrelated. How do we specify this – particularly if there is a risk in some implementations that correlation may happen? This would ruin the point of the test.

Cells should not be chip synchronized.

.05 ppm frequency drift means about 0.25 chips per second is worst case real drift between cells.

Doppler is 75 Hz for 50 km/h

Need to check with fader manufacturers on how the uncertainty in the faded profile might affect the results.

A.8.2.1 (8.6.2.1) Correct reporting of neighbours in AWGN propagation condition

Where did the 0.08s additional time come from? It is probably 2 times the uplink TTI period. See 25.133 8.1.2.2.5 (intra) 8.1.2.3.4 (inter). May need to check for all tests. We don’t want to double count issues related to reporting resolution in 34.121 if they are already part of the 25.133 calculations.

There is a problem with the–13 dB, -15 dB and 4 dB reporting range with a 2 dB accuracy, which means there is no margin for event 1A.

A CR to 25.133 will be needed to introduce the standard 0.5 dB margin.

A.9.1.1.1.1 (8.7.1.1) Intra frequency test parameters

What parameters are important? What is settable, what is on a limit?

Which cell should be used for the reporting – no reason we can’t use both. Check for differences with 34.121.

Test 1

· Io should not be below -69 dBm – should this really be not above –70? The lower range is the top of the 6 dB accuracy requirement, but –69 is the bottom of the 8 dB accuracy range so we are testing the easiest point.

Test 2

· Io should not be above -50 dBm

· Cell 2 CPICH_Ec/Io should not fall below –19.88

· Same as cell FACH case – can change (Ec/Ior OCNS) and Ioc and Ior 

· Test 2 may be solved by dropping CPICH_Ec/Ior to prevent Io from rising above –50 dBm

Test 3

· Cell 2 CPICH RSCP should not fall below –114 dBm

· Io should not fall below –94 dBm

· Cell 2 CPICH_Ec/Io should not fall below –20

· Same as cell FACH case – can change (Ec/Ior OCNS) and Ioc and Ior

Once we have new nominal values for CPICH RSCP in 34.121, we need to test against those. We might want to put the nominal RSCP in the centre of the reporting range to reduce by 1 the allowed result range. E.g. for 6 dB accuracy, results would be in 13 buckets rather than 14 if we centre the nominal value.

For example, relative RSCP case.

Requirement is +/- 3 dB

But it is the absolute values that are reported not the relative ones.

Lets assume cell 1 is on border of –70, -69

Lets assume cell 2 is on border of –55, -54

With no UE error, the relative results calculated could be:

-70, -55 = 15

-70, -54 = 16

-69, -55 = 14

-69, -54 = 15

So we need to add 2 dB to the target result due to reporting limitations.

Does the mean range is +/- 5 dB plus the test system uncertainty, or can the test system uncertainty live inside the 1 dB slop for the reporting resolution?

E.g. if we can guarantee that the nominal range does not straddle a boundary, the slop can reduce back to 3 dB if no boundaries are straddled.

By derivation, the best test accuracy is when the nominal difference in RSCP is an integer number of dB. This keeps ranges as narrow as possible. We can shift some nominal values by 0.5 dB in 34.11 to optimise the test system accuracy without violating the core requirements.

There are some minor errors with numbers in the table that could probably be corrected.

A CR to 25.133 is probably required.
A.9.1.5.1 (8.7.5.1) SFN-SFN observed time difference type 1

Test 1 – not above –50 dBm

Test 3 not below –94 dBm

Accuracy of cell timing? 0.25 chips per second assuming 0.05 ppm – require that cells be frequency locked?

Report mapping issue – need to take this into account.

Example use case, going into soft handover needs timing of second cell.

UE Reception window is +/- 148 chips. Comprising +/- 128 plus round trip delay plus UE error (1 chip) plus report mapping resolution (1 chip – used to be 1/16 but was limited by RLC). 

128 is a limit due to maintaining orthogonality between cells.

1 chip is important – but how important? Test system may have a higher uncertainty than the UE spec, so would not be able to verify UE was <1 chip.

May need to calibrate the test system using a high accuracy timing measurement using a composite signal. Then the cells can be offset digitally.

Where doe the 13.7 dB come from. -10.5 Ior/Ioc seems easy.

Is this meant to be done in soft handover? This is not the intention but the other DPCH can exist for another UE.

Need to tidy up the table like for A.9.1 where cell 2 DPCH is off.

In 25.215, CELL_DCH is not applicable – so the whole basis of the test is wrong!

Without CELL_DCH, reporting gets difficult. This will have a big impact on the complexity of the test procedure.

Need to change to using CELL_FACH.

The general requirements in A.9 state that Cell 1 is the active cell, but this is only applicable when in DCH state.

For type 2 measurements the purpose is positioning, so test system error becomes much more significant.

1 chip = 260 ns

Speed of light = 3 x 10^8 m/s

= 78 m per chip

CELL_PCH SFN-SFN type 2 accuracy doesn’t exist.

A CR to 25.133 is required.

A.9.1.7 (8.7.7) Observed time difference to GSM cell

The core requirement in 25.133 9.1.10.1 is ambiguous.

Table 9.29

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	Observed time difference to GSM cell
	ms
	( 20  
	


Using the definition, the chip rate is 1 kHz. This needs to be resolved.

There is also no test scenario yet.

A CR to 25.133 is required.
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