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Background

The present receiver sensitivity requirement is based on Tdoc TSGR4#4(99)204, where an Eb/N0 value of 4.4 dB is taken from simulations of an AWGN channel without diversity. In addition, a noise figure of 5 dB and an implementation margin of 2 dB is assumed. A 12.2 kbps measurement channel is used for the simulations.

Since this work was done early (June), the present measurement channel was not finalised yet. It turns out that the 12.2 kbps measurement channel used for the sensitivity calculation in Tdoc (99)204 is not the same as the one in Annex A of TS 25.104 v3.0.0. The main difference is that the DCCH is not included, which in theory makes the Eb/N0 value approximately 0.8 dB too low.

Rx sensitivity based on new simulation results

Several companies have submitted simulation results for the present 12.2 kbps measurement channel in Annex A for AWGN conditions. A summary of these made in Table 1 below. It shows that the simulated 12.2 kbps AWGN Eb/N0 value is 5.09 dB when averaged between the contributors. This is 0.7 dB higher than the result from Tdoc (99)204, as expected. The value from (99)689 is included in the average, notwithstanding it being an “out-lier”.

Using the same assumptions and equation as in Tdoc (99)204, the resulting Receiver sensitivity is

PRx [dBm] = -174 [dBm/Hz] + 10 ( log(12200) [dBHz] + 5.09 dB + 5 dB + 2 dB ( -121.04 dBm 

Table 1. Simulation results for the 12.2 kbps measurement channel from Annex A. 
The non-diversity results are derived from the diversity results by adding 3 dB.

Contributor
Eb/N0 in AWGN with diversity;   BER<10-3
Eb/N0 in AWGN without diversity;   BER<10-3
Reference Tdoc

NTT DoCoMo
2.05 dB 
5.05 dB
(99)698

Lucent

(2.15 dB)
(5.15 dB)
(99)742

Ericsson
2.20 dB
5.20 dB
(99)875

Motorola
1.80 dB
4.80 dB
(99)689

Nokia
2.25 dB
5.25 dB
(99)650

Proposal

The reference sensitivity requirement in TS 25.104 section 7.2.1 is corrected to be –121 dBm.
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7.2

Reference sensitivity level

The reference sensitivity is the minimum receiver input power measured at the antenna connector at which the Bit Error Rate (BER) does not exceed the specific value indicated in section 7.2.1. The signal power is equally applied to each antenna connector for diversity.

7.2.1
Minimum requirement

For the measurement channel specified in Annex A, the reference sensitivity level and performance of the BS shall be as specified in Table 7.1.

Table 7.1: BS reference sensitivity levels

Measurement channel
BS reference sensitivity level (dBm)
BER

12.2 kbps
-121 dBm
BER shall not exceed 0.001

































































































































































































� The numbers from Tdoc (99)742 are derived indirectly, since the contribution does not account for the DPCCH power when calculating Eb/N0 numbers.





