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1. Introduction

In RAN#15 in Jeju, Korea, work item status on “Support of Site Selection Diversity Transmission in UTRAN” was reported[1]. In the report, it was confirmed that RAN-WG4 was tasked to “Specify performance requirement and associated function tests for Node B in RAN4 specifications” with expected completion date of TSG RAN #16 (June 2002). In RAN4#22 in Sophia Antipolis, a baseline for the test requirement is proposed[2], where four test sequences are proposed. 

· Test 1 & 2: performance requirements when received uplink signal satisfies the quality threshold.
· Test 3 & 4: performance requirements when received uplink signal does not satisfy the quality threshold.
Several parameters are left as TBD. Those are

· SSDT Quality threshold, Qth set in BS

· Target SIR, SIRtarget set in BS

· Offset to Uplink SIR from the threshold (SIRtarget+Qth)

· Test Tolerances for conformance test
In this contribution, these test parameters are studied.


Figure 1. Relation of the values

2. Discussion
Qth value

Referring to the performance analysis in [4], –3.0dB is thought to be an appropriate value as it may provide certain performance improvement. (See Annex.1)

Target SIR

Target SIR is the value which is usually set by outer loop power control in real operation. During the conformance test, we propose to set it to 3.0dB, which is considered in a typical operation range and it means Quality Threshold is set to 0dB when Qth = –3.0dB.

Offset to Uplink SIR from the threshold

In test 1 & 2, uplink SIR is set above the quality threshold and in test 3 & 4, uplink SIR is set below the quality threshold. 

The uplink SIR estimation (SIRestIDcode), whch is defined as the average of estimated signal-to-interference ratio of the received uplink DPCH SIRest, over the uplink slots containing the received cell ID code[2][3], is compared with the quality threshold (SIRtarget + Qth). In case short code word is used, the averaging period can become as short as 2ms. 

In order to make sure that the estimation of the uplink SIR does not cross the threshold, the offset values have to be chosen at least larger than estimation accuracy.

The accuracy of uplink SIR estimation can be calculated as follows. 

In BS specified in section 9.2.2 of TS25.133, the current requirement of SIR measurement is described as follows:
 - measurement period = 80ms

- accuracy requirement = +/-3dB.
We suppose that this requirement on SIR measurement can be fulfiled by averaging eight samples (samples are taken every 10ms) and each sample is made approximately in 2ms measurement duration. In this case, accuracy of each sample is thought to be 
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 times of +/- 3dB by central limit theorem. That is

 +/- 3 (dB) + 10 log(
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) ( +/- 7.5 dB 

Therefore offset from quality threshold to uplink SIR setting can be chosen as 7.5dB.

Test Tolerances

At the last RAN plenary meeting in April, Test Tolerances for the BS conformance test was agreed as in [6]. In the discussion of RAN-WG4 for those CRs, Test Tolerances for “Demodulation in static propagation condtion” was agreed as in the table 2.1 below. The minimum requirement for SSDT was agreed to specify relative to SIR, and in that case Test Tolerances for the stimulus signal is considered to be the same as in the condisons above, Test Tolerance of 0.4dB should be applied to keep consistency with other test cases. (See Annex 3 for more detail)

Table 2.1 Agreed Test Tolerances for “Demodulation in static propagation condtion

	Item
	Value
	Note

	Maximum Test System Uncertainty1
	± 0.4dB
	Wanted/AWGN: ± 0.4dB (relative uncertainty for Eb/N0), (AWGN: ±1dB)

	Test Tolerances for Performance Requirements2
	0.4dB
	

	Test Requirement in TS 25.141
	Minimum requirement in TS25.104 + TT(Test Tolerance)
	


Note 1:
Only the overall stimulus error is considered here. The effect of errors in the BER/FER measurements due to finite test duration is not considered.
Note 2:
Unless otherwise stated, the Test Tolerances are applied to the stimulus signal(s). See Annex F in TS25.141.
3. Conclusion

From the discussions described in this contribution, we conclude that the following table will be acceptable for the BS conformance test specifications.

Table 3.1: Parameters for SSDT mode test (Conformance Requirement)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Cell ID of BS under test
	-
	A
	A
	A
	A

	SSDT Quality threshold, Qth, set for radio link under test
	dB
	-3

	Target SIR, SIRtarget, set for radio link under test
	dB
	3

	Uplink SIR
 
	dB
	SIRtarget + Qth + 7.5
	SIRtarget + Qth + 7.5
	SIRtarget +Qth – 7.5
	SIRtarget +Qth  – 7.5

	Cell ID transmitted by UE
	-
	A
	B
	A
	B

	Transmission of downlink DPCCH
	-
	Yes
	Yes
	Yes
	Yes

	Transmission of downlink DPDCH
	-
	Yes
	No
	Yes
	Yes


Table 3.2: Parameters for SSDT mode test (Test Requirement)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Cell ID of BS under test
	-
	A
	A
	A
	A

	SSDT Quality threshold, Qth, set for radio link under test
	dB
	-3 

	Target SIR, SIRtarget, set for radio link under test
	dB
	3

	Uplink SIR
 
	dB
	SIRtarget + Qth + 7.9
	SIRtarget + Qth + 7.9
	SIRtarget + Qth – 7.9
	SIRtarget + Qth  – 7.9

	Cell ID transmitted by UE
	-
	A
	B
	A
	B

	Transmission of downlink DPCCH
	-
	Yes
	Yes
	Yes
	Yes

	Transmission of downlink DPDCH
	-
	Yes
	No
	Yes
	Yes
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ANNEX 1 “Average Transmit Power vs. Qth” (Extracted from [4])
3.1 Average transmit power in downlink

The average transmit power in downlink appears in Fig. 1 and Fig. 2 with different UE velocity, e.g. 4 and 80km/h and different ID Code length, e.g. “Short” (5bit ID Code transmitted 1bit/slot) and “Long” (15bit ID Code transmitted 1bit/slot). In this simulation, the outer loop power control is applied to maintain FER of 1% in downlink. Therefore, average transmit power is almost inversely proportional to traffic capacity.

By studying these figures, we can say that the all curve of the average transmit power in this results are almost flat when Qth value is less than –20 dB. And it can be also said that the appropriate value of Qth changes between –20dB and 0dB depending on UE velocity or ID Code length.
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Fig.1 Average Transmit Power with UE velocity 4km/h 
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Fig.2 Average Transmit Power with UE velocity 80km/h

ANNEX 2 Code word error rate
Code word error rate properties are studied to check validity of the proposed test conditions. Correlation decoder is assumed to detect received code word in the following analysis. The decoder correlates the received signal to all eight possible cell ID code words  and the code word which has the maximum correlation is selected as decoded cell ID code word.

When AWGN channel is assumed, SIR defined in [5] as RSCP/ISCP ( SF, can be approximately equal to Eb/No where bit energy Eb is calculated as RSCP/ChipRate ( SF and No can be  estimated as ISCP/ChipRate.

Code word error at primary cell

Figure 1 shows the probability of failing to detect the transmitted cell ID code word. When 5bit code word case, if Eb/No (( uplink SIR) is larger than 7.5 dB which corresponds to “SIRtarget (3dB)+ Qth (-3dB) + 7.5 dB” in Table 3.1, the code word error rate is below than 0.1%. It means that DPDCH will be transmitted from primary cell by more than 99.9% of probability.

[image: image5.png]cER

01

0.01

0.001

0.0001

f " i f " T using 12
E : ; E : i Uiing 132 —
Uaing 132 —
voerimhit® using 112 —
) T o 1 2 B o

Eb/No (B





Fig. 1: Probability of failing to detect the transmitted codeword

Code word error at non-primary cell

Figure 2 shows the probability that code word corresponding to cell ID code “B” is erroneously decoded as cell ID code corresponding to “A”.  From the figure 2, it can be seen that when Eb/No (( uplink SIR) is larger than 7.5 dB which corresponds to “SIRtarget (3dB)+ Qth (-3dB) + 7.5 dB” in Table 3.1, the code word error rate is below than 0.1%. It means that DPDCH will NOT be transmitted from primary cell by more than 99.9% of probability.
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Fig. 2 : Probability that code word “B” is erroneously decoded as code word “A”
ANNEX 3 Test Tolerances in TS25.141 V4.4.0 (2002-03)

4.1.4
Measurement of performance requirement

Table 4.1B: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2, Demodulation in static propagation condition
	± 0.4dB
	Wanted/AWGN: ± 0.4dB (relative uncertainty for Eb/N0)

(AWGN: ±1dB)

	8.3, Demodulation of DCH in multipath fading conditions
	± 0.6dB
	Fader: ± 0.5dB 

Wanted/AWGN: ± 0.4dB (relative)

Combined relative uncertainty for Eb/N0: ± 0.6dB

	8.4 Demodulation of DCH in moving propagation conditions
	± 0.6dB
	Fader: ± 0.5dB 

Wanted/AWGN: ± 0.4dB (relative)

Combined relative uncertainty for Eb/N0: ± 0.6dB

	8.5 Demodulation of DCH in birth/death propagation conditions 
	± 0.6dB
	Fader: ± 0.5dB 

Wanted/AWGN: ± 0.4dB (relative)

Combined relative uncertainty for Eb/N0: ± 0.6dB

	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the BER/FER measurements due to finite test duration is not considered.


<<< Snipped here >>>

4.2.3
Performance requirement

Table 4.1E: Test Tolerances for Performance Requirements.

	Subclause
	Test Tolerance1

	8.2, Demodulation in static propagation condtion
	0.4dB

	8.3, Demodulation of DCH in multiplath fading conditons
	0.6dB

	8.4 Demodulation of DCH in moving propagation conditions
	0.6dB

	8.5 Demodulation of DCH in birth/death propagation conditions 
	0.6dB

	Note 1:
Unless otherwise stated, the Test Tolerances are applied to the stimulus signal(s). See Annex F.


Annex F (informative):
Derivation of Test Requirements

<<< Snipped here >>>

Table F.3: Derivation of Test Requirements (Performance tests)

	Test 
	Minimum Requirement in TS 25.104
	Test Tolerance
(TT)
	Test Requirement in TS 25.141

	8.2, Demodulation in static propagation condition
	Received Eb/N0  values
	0.4 dB
	Minimum requirement + TT

	8.3, Demodulation of DCH in multipath fading conditions
	Received Eb/N0  values
	0.6 dB
	Minimum requirement + TT

	8.4 Demodulation of DCH in moving propagation conditions
	Received Eb/N0  values
	0.6 dB
	Minimum requirement + TT

	8.5 Demodulation of DCH in birth/death propagation conditions 
	Received Eb/N0  values
	0.6 dB
	Minimum requirement + TT
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