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Introduction

Having incorporated Annex F.6.1 (Statistical testing of receiver BER BLER performance) Rohde & Schwarz cross-checked if the test descriptions containing  BER and BLER measurements are aligned with the new annex.

The result is as follows:

All tests in clause 6 (Receiver tests)and all performance tests up to 7.7 need only some slight rewording (nearly editorial) to be aligned with the new annex.

However the new annex cannot be applied to performance tests after 7.7 .

In enlosure 1 it is shown in one example, that a few changes are enough to get alignment in the new annex.

The reason for rewording: The current wording requires that the BER BLER is determined and then compared with the limit. However Annex F.6.1 is a process, giving a pass fail decision, without final knowledge of the BER BLER.

Enclosure 2 shows, that there are tests, the new annex is not applicable for. Another statistical approach is needed for those tests.

Enclosure 1:  Applicability of Annex F.6.1

6.2
Reference Sensitivity Level

6.2.1
Definition and applicability

The reference sensitivity is the minimum receiver input power measured at the antenna port at which the Bit Error Ratio (BER) does not exceed a specific value

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

6.2.2
Minimum Requirements

The BER shall not exceed 0,001 for the parameters specified in table 6.2.1.

Table 6.2.1: Test parameters for Reference Sensitivity Level

Parameter
Level / Status
Unit

Îor
106,7
dBm / 3,84 MHz

DPCH_Ec
117
dBm / 3,84 MHz

NOTE 1:
For Power class 3, this shall be at the maximum output power.
NOTE 2:
For Power class 4, this shall be at the maximum output power.

The normative reference for this requirement is TS 25.101 [1] clause 7.3.1.

6.2.3
Test purpose

To verify that the UE BER does not exceed 0,001 for the parameters specified in table 6.2.

The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

6.2.4
Method of test

6.2.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

1)
Connect the SS to the UE antenna connector as shown in figure A.3.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to table 6.2.2.

3)
Enter the UE into loopback test mode and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

6.2.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE until the UE output power shall be maximum level.

2)
Carry out the BER test of DCH received from the UE at the SS.

6.2.5
Test requirements

For parameters specified in table 6.2.2 the test  in step 2), shall ensure that the BER is better than M times  0,001. (M: Bad DUT factor, see annex F6)
Table 6.2.2: Test parameters for Reference Sensitivity Level

Parameter
Level / Status
Unit

Îor
106
dBm / 3,84 MHz

DPCH_Ec
116,3
dBm / 3,84 MHz

NOTE 1:
For Power class 3, this shall be at the maximum output power.
NOTE 2:
For Power class 4, this shall be at the maximum output power.

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.

Non applicability of Annex F.6.1

An example, where  the new annex is not applicable to a BLER test is 7.8.1
Power control in the downlink, constant BLER target. The table shows the fundamental difference to the receiver BER test:

Receiver tests
7.8.1 Power control in the downlink, constant BLER target

Level is a mesurement parameter

which is constant by setting
Level is tested against the pass fail criterion

BER is tested against the  pass fail criterion
BLER is 

1) a measurement parameter which shall remain constant (in a certain range) by loop control

2) tested, if the loop can keep it in the range

Receiver performance is tested
Several items are under test:

UE Receiver Performance

The UE’s ability to estimate BLER

Performance of the control loop

Due to the different nature of BLER in this test annex F.6.1 is hardly applicable.

In addition:

What we learned during development of F.6.1 shows us, that the test, as it is written now, hardly will work, as no statistical approach is known and applicable. 

We learned during development of F.6.1:

The more precise we want to determine BLER, the more test time we need. 

An extreme receiver quality (very good or very bad) shortens test time. Or vice versa, a receiver on the limit consumes the most time.

In 7.8.1 the loop, if it works exactly, controls the BLER towards the limit. 

The specified range is BLER limit +- 30 %. In order to verify that,  we need a certain BLER measurement accuracy considerably better than +- 30%.

Requesting the following very loose measurement accuracy:

The final BLER value is in a confidence interval of +- 10% relative to the measured value.

The confidence level of the confidence interval is 90 %

With this measurement accuracy we need to observe 300 errors

With BLER 0.01 we need 30000 samples

With 1 sample = 20 ms we need 600 sec for one BLER result!!!

During this time the power control is applied 900 000 times. 

Rohde & Schwarz assumes that this was not known when designing the test

and proposes the following rewording: (for clarity, test tolerances are not yet introduced)

Enclosure 2

7.8.1
Power control in the downlink, constant BLER target

7.8.1.1
Definition and applicability

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network while using as low power as possible in downlink. If a BLER target has been assigned to a DCCH (See clause C.3), then it has to be such that outer loop is based on DTCH and not on DCCH. The requirements and this test apply to all types of UTRA for the FDD UE.

7.8.1.2
Minimum requirements

For the parameters specified in table 7.8.1.1 the downlink 
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 power measured values, which are averaged over one slot, shall be below the specified value in table 7.8.1.2 more than 90% of the time. BLER shall be as shown in table 7.8.1.2. Power control in downlink is ON during the test.

Table 7.8.1.1: Test parameter for downlink power control, constant BLER target

Parameter
Test 1
Test 2
Unit
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60
dBm / 3,84 MHz

Information Data Rate
12,2
kbps

Target quality on DTCH
0,01
BLER

Propagation condition
Case 4


Maximum_DL_Power (note)
7
dB

Minimum_DL_Power (note)
-18
dB

Limited_Power_Raise_Used
"Not used"
-

NOTE:
Power is compared to P-CPICH as specified in [9].

Table 7.8.1.2: Requirements in downlink power control, constant BLER target

Parameter
Test 1
Test 2
Unit
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-16,0
-9,0
dB

Measured quality on DTCH
0,01 ± 30 %
0,01 ± 30 %
BLER

The reference for this requirement is TS 25.101 [1] clause 8.8.1.1.

7.8.1.3
Test purpose

To verify that the UE receiver is capable of converging to required link quality set by network while using as low power as possible.

7.8.1.4
Method of test

7.8.1.4.1
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.

1)
Connect SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in figure A.10.

2)
Set up a call according to the Generic call setup procedure.

3)
RF parameters are set up according to table 7.8.1.1.

4)
Enter the UE into loopback test mode and start the loopback test.

5)
SS signals to UE target quality value on DTCH as specified in table 7.8.1.1. SS will vary the physical channel power in downlink according to the TPC commands from UE. Downlink power control mode (DPC_MODE) 0 shall be used. At the same time BLER is measured. This is continued until the target quality value on DTCH is met, within the minimum accuracy requirement.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

7.8.1.4.2
Procedure

1)
Wait TBD s in order to meet the target quality on the DTCH. (settling time of the loop)

2) Start a BLER test. During the BLER test the SS shall record the downlink 
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 settings for each TS. (approx 900 000 values).

3) After having observed 300 errors stop the BLER test and stop downlink 
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 recording.
4)
The measured quality on DTCH (BLER) and the measured downlink 
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 power values are compared to limits in table 7.8.1.2.

7.8.1.5
Test Requirements

a)
The BLER value calculated after termination of step 3 shall lie in the range given in table 7.8.1.2

b)
90 % of the downlink 
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values shall lie below the value given in table 7.8.2.1. 


Proposal

Rohde & Schwarz proposes to establish two open items:

1) Consider the rewording of the BER BLER tests up to  clause 7.7

2) Develop a statistical approach for tests after clause 7.7 based on the example above.

