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1. Introduction
This document is a text proposal for the base station TR (36.804) on definition of some receiver characteristics for E-UTRA BS of frame structure type 2. 
2. Reference
[1] TR 36.804 V0.7.0 (2007-08)
[2] R4-071356 CATT Reference sensitivity level for E-UTRA BS of Frame structure type 2
[3] R4-071357 CATT Dynamic range for E-UTRA BS of Frame structure type 2
3. Text Proposal

---------------------------------------- START OF TEXT PROPOSAL ----------------------------------------

7.2
Reference sensitivity level
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 dynamic range / demodulation performance requirements at higher SNR points.

A UE may be assigned only a small part of the uplink channel bandwidth, making the transmission more susceptible to narrowband spuriouses that affect only a small number of resource blocks. Putting sensitivity requirements on individual resource blocks will however put unnecessary tough requirements on the analogue receiver parts. It was therefore agreed to select a granularity of 25 resource blocks for the receiver sensitivity definition. This puts the requirement on par with the WCDMA receiver sensitivity.

The reference sensitivity level is calculated on the basis of the base station receiver noise power and predefined SNR operating point. Taking into account EVM testing is left to high throughput reference measurement channel with high SNR operating point, the reference sensitivity testing is left to low throughput reference measurement channel with low SNR operating point. Assuming the base station receiver noise figure of 5dB, SNR operating point equal to [x]dB (at [z]% of nominal throughput) with [y]dB implementation margin and 90% bandwidth efficiency (77.14% for 1.4MHz channel bandwidth), the base station reference sensitivity level for different channel bandwidths looks as follows:

Table 7.2-1. E-UTRA BS reference sensitivity level, Wide Area BS
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	BS reference sensitivity level

	1.4
	FRC1 in Annex A.1
	[-108.7+x+y]dBm

	1.6
	FRC4 in Annex A.1
	[-108+x+y]dBm

	3
	FRC2 in Annex A.1
	[-104.7+x+y]dBm

	3.2
	FRC5 in Annex A.1
	[-104.4+x+y]dBm

	5
	FRC3 or FRC6** in Annex A.1

	[-102.5+x+y]dBm

	10
	FRC3 or FRC6** in Annex A.1*

	[-99.5+x+y]dBm

	15
	FRC3 or FRC6** in Annex A.1*

	[-97.7+x+y]dBm

	20
	FRC3 or FRC6** in Annex A.1*

	[-96.4+x+y]dBm

	Note*: The requirement shall be met in consecutive application of FRC3 to chunks of 25 resource blocks
Note**: FRC3 for frame structure type 1 and FRC6 for frame structure type 2


The reference sensitivity level is the minimum mean power received at the antenna connector at which the minimum information bit throughput shall be met for the [z]% nominal throughput.

---------------------------------------- NEXT SECTION ----------------------------------------
7.3
Dynamic range

The intention of the dynamic range requirement is to ensure that the base station can receive high throughput also in the presence of increased interference and high wanted signal levels. This requirement measures the effects of receiver impairments such as receiver EVM. While measuring these effects, there should be only negligible uncertainty due to the receiver’s own thermal noise floor (e.g. 0.1dB impact).
The dynamic range requirement of the E-UTRA system is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of interfering signal in the reception frequency channel at which the minimum information bit throughput shall be met. This is shown in Table 7.3-1.

The interfering signal for the E-UTRA base station dynamic range requirement is AWGN signal. The mean power of this signal is equal to the receiver noise floor increased by a certain margin in order to mask the receiver’s own noise floor. Assuming ~0.1dB own noise effect, additional noise of 16dB should be appropriate. A 16 dB rise of the power of the wanted signal appears to be also a reasonable assumption from a scenario point of view, covering for both, noise rise due to other-cell interference as well as possible UL power control errors of the wanted signal.

The mean power of the wanted signal is equal to the sum of interfering signal power, SNR point and a desensitization margin. In order to make the test sensitive to receiver EVM impairments, the wanted signal is a 16QAM signal and the SNR operating point [x]dB is defined on the basis of [z]% nominal throughput from link level simulations. Implementation margin [y]dB includes base-band demodulation imperfections (e.g. due to channel estimation), receiver impairments (EVM). The same granularity of 25 resource blocks as for the receiver sensitivity definition is agreed.
Table 7.3-1 E-UTRA BS dynamic range requirement, Wide Area BS

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	1.4
	FRC7 in Annex A.2
	[-92.7+x+y]
	[-92.7]
	AWGN

	1.6
	FRC10 in Annex A.2
	[-92+x+y]
	[-92]
	AWGN

	3
	FRC8 in Annex A.2
	[-88.7+x+y]
	[-88.7]
	AWGN

	3.2
	FRC11 in Annex A.2
	[-88.4+x+y]
	[-88.4]
	AWGN

	5
	FRC9 or FRC 12**in Annex A.2

	[-86.5+x+y]
	[-86.5]
	AWGN

	10
	FRC9 or FRC12**in Annex A.2*
	[-83.5+x+y]
	[-83.5]
	AWGN

	15
	FRC9 or FRC12** in Annex A.2*
	[-81.7+x+y]
	[-81.7]
	AWGN

	20
	FRC9 or FRC12** in Annex A.2*
	[-80.4+x+y]
	[-80.4]
	AWGN

	Note*: The requirement shall be met in consecutive application of FRC8 to chunks of 25 resource blocks
Note**: FRC9 for frame structure type 1 and FRC12 for frame structure type 2


---------------------------------------- NEXT SECTION ----------------------------------------
A.1
Fixed Reference Channels for reference sensitivity (QPSK, R=1/3, 12 symbols per subframe for frame structure type 1 and 8 symbols per sub-frame for frame structure type 2)
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Figure A.1-1 Fixed Reference Channel 1 (6 resource blocks)
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Figure A.1-2 Fixed Reference Channel 2 (15 resource blocks)
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Figure A.1-3 Fixed Reference Channel 3 (25 resource blocks)
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Figure A.1-4 Fixed Reference Channel 4 of frame structure type 2(7 resource blocks)
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Figure A.1-5 Fixed Reference Channel 5 of frame structure type 2 (16 resource blocks)
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Figure A.1-6 Fixed Reference Channel 6 of frame structure type 2 (25 resource blocks)
---------------------------------------- NEXT SECTION ----------------------------------------
A.2
Fixed Reference Channels for dynamic range (16QAM, R=2/3, 12 symbols per sub-frame for frame structure type 1and 8 symbols per sub-frame for frame structure type 2)
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Figure A.2-1 Fixed Reference Channel 7 (6 resource blocks)
[image: image8.jpg]Information data

CRC detection

Turbo code R=2/3

Rate matching

PUSCH subframe

5672 2
ke Termination 12 84
8544
8556
8640





Figure A.2-2 Fixed Reference Channel8 (15 resource blocks)
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Figure A.2-3 Fixed Reference Channel 9 (25 resource blocks)
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Figure A.2-4 Fixed Reference Channel 10 of frame structure type 2 (7 resource blocks)
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Figure A.2-5 Fixed Reference Channel 11 of frame structure type 2 (16 resource blocks)
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Figure A.2-6 Fixed Reference Channel 12 of frame structure type 2 (25 resource blocks)
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