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1. Introduction
This document presents how base station reference sensitivity is defined in the UTRA system and proposes how this requirement can be specified for the E-UTRA system.
2. Discussion
The reference sensitivity level for the UTRA system is specified as the minimum mean power received at the antenna connector at which the Bit Error Ratio (BER) shall not exceed the specific value. The reference sensitivity level is specified for the wide, medium and local area base stations, using reference measurement channel of 12.2kbps [1].
Also for the E-UTRA system the reference sensitivity level can be specified for different base station classes. However, we would like to start considerations for one base station class – the wide area base station.
The primary purpose of the reference sensitivity requirement is to verify the receiver noise figure. Other RX impairments such as RX EVM will be included within the receiver demodulation performance requirements at high SNR points. At the reference sensitivity level only very little variation among the resource blocks is foreseen and it will be sufficient to look at the average sensitivity. In order to specify the single impairment-averaging test of reference sensitivity level for the E-UTRA system the reference measurement channels for different system bandwidths should be specified for such a requirement. Taking into account 5MHz system bandwidth - 25 resource blocks and QPSK modulation with 1/3 turbo coding, the reference measurement channel would look as depicted in Figure 1. 6000kbps PUSCH+PUCCH is assumed here -> 25 resource blocks * 12 sub-carriers * 2 bits/symbol * 1000 sub-frames/s * 10 OFDM symbols (2 OFDM symbols are reserved for the use of pilots in uplink). Please note information block size of 1952 bits was applied here on the basis of RAN1 decision on QPP interleaver parameters – information block sizes [2]. Figures 2, 3 and 4 depict proposed reference measurement channels for 10, 15 and 20MHz system bandwidth, respectively. In figure 4, segmentation is applied because maximum information block size of 6144 bits can be applied [2]. Note proposed reference measurement channels are simplified because some details of PUCCH (number of resource blocks used by PUCCH in certain system bandwidth, coding of PUCCH) are still not decided in RAN1.
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Figure 1. Proposed reference measurement channel for 5MHz system bandwidth
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Figure 2. Proposed reference measurement channel for 10MHz system bandwidth
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Figure 3. Proposed reference measurement channel for 15MHz system bandwidth
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Figure 4. Proposed reference measurement channel for 20MHz system bandwidth
Furthermore, the reference sensitivity level can be calculated on the basis of base station receiver noise power and predefined SNR operating point. Assuming the base station receiver noise figure of 5dB and 90% bandwidth efficiency, the base station receiver noise power for different system bandwidths (system bandwidths below 5MHz are FFS) can be calculated as follows:

5MHz  -> -174dBm/Hz + 10*log(4.5MHz) + 5dB = -102.5dBm
10MHz  -> -174dBm/Hz + 10*log(9MHz) + 5dB = -99.5dBm

15MHz  -> -174dBm/Hz + 10*log(13.5MHz) + 5dB = -97.7dBm

20MHz  -> -174dBm/Hz + 10*log(18MHz) + 5dB = -96.4dBm

Taking into account EVM testing is left to high throughput reference measurement channel with high SNR operating point, it is proposed reference sensitivity testing is left to low throughput reference measurement channel with low SNR operating point. 5MHz system bandwidth link level curves (first transmission in Figure 5 and Figure 6) in Annex A show the SNR=0dB operating point would be a reasonable one. The HARQ feedback loop would be not required (lower test complexity) because it would be possible to set maximum number of retransmissions to 0 (as in E-DCH where RNC sets maximum number of retransmissions for a MAC-d flow in the range of 0 to 15).
Also for higher system bandwidths SNR=0dB operating point would be a desired one. In [2] it is shown there is ~0.15dB gain between 2000 bits and 6000 bits information block size (QPSK modulation with 1/3 turbo coding). Also small amount of padding relative to information block size will not make any noticeable difference to the 5MHz system bandwidth results.
Considering above mentioned arguments, the reference sensitivity level could be equal to the base station receiver noise power. The criteria for the test could be the throughput of [TBD]kbps instead of BER (like in UTRA system).

Table 1 depicts proposed working assumption for the E-UTRA base station reference sensitivity levels.

Table 1. Proposed working assumption for E-UTRA BS reference sensitivity level, paired spectrum
	E-UTRA

Assigned BW (MHz)
	BS reference sensitivity level

	X
	[TBD]

	Y
	[TBD]

	5
	[-102.5]dBm

	10
	[-99.5]dBm

	15
	[-97.7]dBm

	20
	[-96.4]dBm


3. Conclusion

In this contribution the base station reference sensitivity level considerations were presented for the E-UTRA system.
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Annex A

Figure 5 and 6 presents BLER vs SNR for 4 HARQ transmissions and overall BLER vs SNR curves, respectively. Figure 7 presents throughput vs SNR curve for 5MHz system bandwidth.
Simulation assumptions:


- AWGN channel


- Reference measurement channel for 5MHz system bandwidth (Figure 1)

- Non-ideal channel estimation

- Number of antennas = 1 
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Figure 5. BLER vs SNR for 4 HARQ transmissions (5MHz system bandwidth)
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Figure 6. Overall BLER vs SNR (5MHz system bandwidth)
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Figure 7. Throughput vs SNR (5MHz system bandwidth)
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