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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)

 In this contribution, these test parameters are studied.

2. Discussion
Qth value

–7.5dB is thought to be an appropriate value by the performance analysis presented in RAN1[4].

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 to 6dB.

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. 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 uplink SIR estimation (SIRestIDcode), which is compared with the quality threshold (SIRtarget + Qth), is defined as the average of estimated signal-to-interference ratio of the received uplink DPCH SIRest, described in subclause 5.1.2.2.1 of TS25.214, over the uplink slots containing the received cell ID code[2][3]. In case short code word is used, the averaging period can become as short as 2ms. 

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 set as follows:
 - measurement period = 80ms

- accuracy requirement = +/-3dB.
We suppose that this SIR measurement is performed 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.

Code word error rate
We analysed code word error rate to confirm above test parameters are appropriate.

We first derive the relation between SIR, which is defined as RSCP/ISCP ( SF[5], and Eb/No when channel is approximated by AWGN (note that conformance test is carried out under AWGN channel). The bit energy Eb is calculated as RSCP/ChipRate ( SF. If we assume that the spectrum of interference signal code power spreads uniformly over the Bandwidth, its spectrum density is calculated as ISCP/Bandwith. By further assuming Bandwidth = Chiprate, 
Eb/No ( SIR

Correlation decoder is used 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.
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 4.5 dB (+ implementation margin), the code word error rate is below than 0.1%. If we assume 1dB of implementation margin, with 5.5dB of uplink SIR, DPDCH will be transmitted from primary cell by more than 99.9% of probability. 
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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 4 dB (+ implementation margin), code word error to cell ID code “A” is lower than 0.1%. When we include 1dB of implementation margin, with 5dB of uplink SIR, non-primary cell will not transmit DPDCH 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”
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 1: Parameters for SSDT mode test

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 in BS
DB
-7.5 

Target SIR, SIRtarget, set in BS
DB
6

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
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