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Introduction 

At the last T1/RF meeting #15 in Tokyo, it was identified that there were plenty of ways to make relaxation of the test specification even if the values of acceptable uncertainty for test equipment were provided, especially in the case that plural parameters are used in a test case.

Wording and format incorporating test tolerances into test requirements were also discussed during the last meeting.

This document proposes one example of practical adoption of test tolerance into Reference Sensitivity Level test case, section 6.2 TS34.121.

Tolerance assumption

T1R000294 [1] provides some values of test equipment uncertainty.  For Reference Sensitivity Level test, only one value was listed.

Downlink signal



± [ 1.5 ] dB
In this document, test tolerance is assumed to be identical to the test equipment uncertainty.
Before finalizing the value of the test tolerance, impact to system performance and uncertainty of test system should be taken into account.
Relaxation of test limit

In this test, measuring object is BER and the test requirement is also defined by the value of BER. However no tolerance is given in BER but in downlink signal level, which is a part of test parameters. Because the uncertainty is only available in different nature, it is impossible to simply shift the test limit by the value of test tolerance. It is also difficult to estimate variation of BER corresponding to the uncertainty of downlink signal level because small change of downlink signal, e.g. ±1dB around the reference sensitivity level, easily causes large variation of BER from error-free to 50%. 

The feasible way is to modify test parameters with test tolerances and maintain test limit as it is in the core specification.

Study of test parameters

In this test, three parameters shown in table 6.2 are utilized.

Table 6.2: Test parameters for Reference Sensitivity Level

Parameter
Level / Status
Unit

Îor
(106. 7
dBm / 3.84 MHz

DPCH_Ec
(117
dBm / 3.84 MHz

Tx output power
UE maximum power


Other common channels in downlink are defined in table E.3.2 as well.

Table E.3.2: Downlink Physical Channels transmitted during a connection

Physical Channel
Power

CPICH
CPICH_Ec / DPCH_Ec
= 7 dB

PCCPCH
PCCPCH_Ec / DPCH_Ec
= 5 dB

SCH
SCH_Ec / DPCH_Ec
= 5 dB

PICH
PICH_Ec / DPCH_Ec
= 2 dB

DPCH
Test dependent power

Contributions to receiver sensitivity performance (BER in this case) are identified as follows:

DPCH_Ec: which determines Eb. This parameter critically affects BER.

CPICH_Ec: needed for channel estimation. But small variation caused by uncertainty hardly affects BER.

SCH_Ec: behaves like interference. But BER affection is negligible due to its very low power level.

Another important contribution is:

Thermal Noise: which determines N0. But this is constant irrespective of uncertainty of test system.

After the observation of these parameters, it is proved that DPCH_Ec should be relaxed by the value of uncertainty of test system. Considering uncertainties for other parameters including Tx output power, doesn’t matter. Either keeping or relaxing the levels of them makes no difference to the performance of receiver sensitivity.

Measurement Equipment perspective

In a general implementation, System Simulator creates and multiplexes all the coexisting channels in baseband signal processing and adjusts total signal power in RF stage. This makes it difficult to have constant total signal power with varying channel power for downlink signal.

In other words, it is easier for SS to change total signal power rather than to change one of transmitting channels.

Conclusion

From all of above considerations, following approach for test requirement is finally proposed.

· Relax DPCH_Ec power by the value of test tolerance.
This means to increase DPCH_Ec power with the value of test tolerance.

· Increase Îor power in the same way as DPCH_Ec, keeping relativity of other common channels.

· No relaxation on the test limit of BER.

Test tolerances should be verified by RAN4 considering system performance.
Text example

Following pages contain an example of the proposed text in the test specification.
Complete CR will be prepared by the next meeting if this proposal is accepted.

Reference

[1] T1R000294 Test Equipment Requirements for UE [RAN4 TEM AdHoc]

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
Conformance requirements
The BER shall not exceed 0.001 for the parameters specified in Table 6.2.1.

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

Tx output power
UE maximum power


6.2.3
Test purpose
To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.2.1.

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

6.2.4
Method of test
6.2.4.1
Initial conditions

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 [3] TS 34.108 and [4] TS 34.109 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)
Measure the BER of DCH received from the UE at the SS.

6.2.5
Test requirements
Test paramters in Table 6.2.2 are relaxed by the test tolerance specified in relevant section in Annex F.2.
The measured BER, derived in step 2), shall not exceed 0.001.
Table 6.2.2: Relaxed test parameters for Reference Sensitivity Level

Parameter
Level / Status
Unit

Îor
[(105.2]
dBm / 3.84 MHz

DPCH_Ec
[(115.5]
dBm / 3.84 MHz

Tx output power
UE maximum power


 Annex F (normative):

F.2
Test tolerances
F.2.2
Receiver
Subclause 6.2, Reference sensitivity level:
-
Downlink signal (Îor,  DPCH_Ec)
+[1.5] dB
NOTE: The value of the test tolerance is an example based on uncertainty of the test equipment and it should be verified by RAN4 considering system performance.
