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1
Background
In the last meeting, the receiver inter-modulation requirements for BC3 are presented in [1] and for BC1&2 are presented in [2][3][4][5]. In these documents, there are slightly different proposals for frequency offset of interfering signals. After discussion in the meeting, the document [6] was approved. The receiver intermodulation requirement for BC3 should also be updated accordingly. This document presents text proposal of BC3 for this requirement.
2
Discussion

According to the agreements for receiver intermodulation [6], the following modifications are made for the text proposal of receiver inter-modulation requirements of BC3 based on [1]:

· Deleting the description of 3.84Mcps TDD option and 7.68Mcps TDD option; 

· Adding E-UTRA receiver intermodulation description. It is same to that of BC1;

· The interfering signal level is fixed on -48dBm instead of [-48, -52]dBm in [1];

· Setting frequency offsets of interfering signals;
· Rewording “If UTRA(E-UTRA) outermost carrier” as “For any UTRA(E-UTRA) carrier” ;

· Wanted signal mean power level is set as PREFSENS + 6dB;
· Adding frequency offset description and setting frequency offsets in narrow bandwidth intermodulation requirements.
· When the outermost carrier is 1.28Mcps UTRA TDD in narrow bandwidth intermodulation requirements, the interfering signal is the fifth closest RB of E-UTRA 1.4MHz to the RF bandwidth edge, i.e. 970kHz offset. The CW interfering signal’s offset is set to 190kHz to make the intermodulation product falls at the edge of the flat part of the wanted signal spectrum, i.e. -590kHz from RF bandwidth edge.
The text proposal of the receiver intermodulation of band category 3 is attached in section 3.

3
Text Proposal

============================== Start of Text Proposal ===========================
7.7.3

Band Category 3
7.7.3.1
Intermodulation requirement

The UTRA TDD intermodulation requirement is based on CW and UTRA interfering signals with mean power of -48 dBm and with 2.4MHz and 5.6MHz offsets for 1.28Mcps TDD option from the channel edge of the wanted signal, respectively.
The E-UTRA intermodulation requirement is based on CW and E-UTRA interfering signals with mean power of ‑52 dBm. The channel bandwidth of the interfering E-UTRA signal is equal to the channel bandwidth of the wanted signal for channel bandwidths less than 5 MHz, for wider channel bandwidths of the wanted signal the interfering signal is a 5 MHz E-UTRA signal. The offset for the CW signal from the channel edge of the wanted signal is dependent on the E-UTRA channel bandwidth and is equal to 1.5•E-UTRA channel bandwidth of the interfering signal. The interfering E-UTRA signal is placed so that the intermodulation product falls on the effective channel bandwidth of the wanted signal.

Combining the requirements for UTRA and E-UTRA scenarios, a generic MSR intermodulation requirement based on the CW and E-UTRA (or 1.28Mcps UTRA TDD) interfering signals with mean power of ‑48dBm is adopted. The interfering signal offsets from the RF bandwidth edge are dependent on the RAT/E-UTRA channel bandwidth and are defined in such a way that the whole intermodulation product falls inside the effective channel bandwidth of the outermost carrier.

For channel bandwidths equal to or higher than 5MHz, there is a 17.5MHz fixed offset for 5MHz E-UTRA interfering signal. The CW offsets varies from 7.125MHz to 7.5MHz. For 1.28Mcps UTRA TDD, there is a 5.6MHz offset for 1.6MHz UTRA TDD interfering signal and CW offset of 2.3MHz, in order to have an intermodulation product at the correct frequency positions.
7.7.3.1.1
Minimum requirement

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA (or 1.28Mcps UTRA TDD) signal as specified in Annex A.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the base station antenna input, using the parameters in Table 7.7.3.1.1-1 and 7.7.3.1.1-2, the following requirements shall be met:

-
For any UTRA carrier, the BER shall not exceed 0.001.

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

Table 7.7.3.1.1-1: Intermodulation requirement for Band Category 3
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	-48
	PREFSENS + 6dB*
	See Table 7.7.3.1.1-2

	Note*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.


Table 7.7.3.1.1-2: Interfering signal for intermodulation requirement in Band Category 3
	RAT of the outermost carrier
	Interfering signal centre frequency offset from the RF bandwidth edge [MHz]
	Type of interfering signal

	E-UTRA 1.4 MHz

	2.0
	CW

	
	4.9
	1.4MHz E-UTRA signal

	E-UTRA 3 MHz

	4.4
	CW

	
	10.5
	3MHz E-UTRA signal

	E-UTRA 5 MHz 
	7.5
	CW

	
	17.5
	5MHz E-UTRA signal

	E-UTRA 10 MHz 
	7.375
	CW

	
	17.5
	5MHz E-UTRA signal

	E-UTRA 15 MHz

	7.25
	CW

	
	17.5
	5MHz E-UTRA signal

	E-UTRA 20 MHz
	7.125
	CW

	
	17.5
	5MHz E-UTRA signal

	1.28Mcps UTRA TDD
	2.3
	CW

	
	5.6
	1.28Mcps UTRA TDD signal


7.7.3.2
Narrowband intermodulation

The UTRA TDD have not narrowband intermodulation requirement in the UTRA TDD specification since there is no narrowband interfering inside TDD band. But for MSR, it is possible that a narrow band E-UTRA signal exist in the adjacent channel. So, in BC3 MSR NodeB, the UTRA TDD narrowband intermodulation requirement should be based on the E-UTRA narrowband intermodulation requirement.
The E-UTRA narrowband intermodulation requirement is based on CW and E-UTRA 1RB interfering signals with mean power of -52dBm. The offsets from the channel edge of the wanted signal are dependent on the E-UTRA channel bandwidth.

A generic MSR narrowband intermodulation requirement based on CW and E-UTRA 1RB interfering signals with mean power of -52dBm is adopted. The interfering signal offsets from the RF bandwidth edge are dependent on the RAT/E-UTRA channel bandwidth and are defined in such a way that the whole intermodulation product falls inside the effective channel bandwidth of the outermost carrier.

The 970kHz offset corresponds to the distance between the RF bandwidth edge and the fifth closest RB centre frequency of the E-UTRA 1.4MHz interfering signal. The 960kHz offset corresponds to the distance between the RF bandwidth edge and the fifth closest RB centre frequency of the E-UTRA 3MHz interfering signal. The 1060kHz, 1240kHz, 1600kHz and 1780kHz offsets correspond to the distances between the RF bandwidth edge and the fifth, sixth, eighth and ninth closest RB centre frequency of the E-UTRA 5MHz interfering signal, respectively. The CW signal is inside the interfering RB closest to the RF bandwidth edge and adjusted to centre the intermodulation product on the outermost RB of the wanted E-UTRA signal. For a UTRA wanted signal the intermodulation product falls at the edge of the flat part of the wanted signal spectrum.

7.7.3.2.1
Minimum requirement

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA 1RB signal as specified in Annex A.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the base station antenna input, using the parameters in Table 7.7.3.2.1-1, the following requirements shall be met:

-
For any UTRA carrier, the BER shall not exceed 0.001.

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

Table 7.7.3.2.1-1: Narrowband intermodulation requirement for Band Category 3
	RAT of the outermost carrier
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering RB centre frequency offset from the RF bandwidth edge [kHz]
	Type of interfering signal

	E-UTRA 1.4MHz

	PREFSENS + 6dB*

	-52
	260
	CW

	
	
	-52
	970
	1.4 MHz E-UTRA signal, 1 RB**

	E-UTRA 3MHz

	PREFSENS + 6dB*

	-52
	260
	CW

	
	
	-52
	960
	3.0 MHz E-UTRA signal, 1 RB**

	E-UTRA 5MHz

	PREFSENS + 6dB*

	-52
	360
	CW

	
	
	-52
	1060
	5 MHz E-UTRA signal, 1 RB**

	E-UTRA 10MHz

	PREFSENS + 6dB*
(***)
	-52
	325
	CW

	
	
	-52
	1240
	5 MHz E-UTRA signal, 1 RB**

	E-UTRA 15MHz

	PREFSENS + 6dB*
(***)
	-52
	380
	CW

	
	
	-52
	1600
	5MHz E-UTRA signal, 1 RB**

	E-UTRA 20MHz

	PREFSENS + 6dB*
 (***)

	-52
	345
	CW

	
	
	-52
	1780
	5MHz E-UTRA signal, 1 RB**

	1.28Mcps 
UTRA TDD
	PREFSENS + 6dB*
	-52
	190
	CW

	
	
	-52
	970
	1.4MHz E-UTRA signal, 1 RB**

	Note*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.

Note**: 
Interfering signal consisting of one resource block positioned at the stated offset. 

Note***:    For E-UTRA, this requirement shall apply only for a FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering signals.
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