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1
Introduction
In [4], a proposal was made to change the LTE UE test conditions so as to avoid the interfering signal being orthogonal to the desired signal.  Further details were provided in [5].
The above were in the context of the UE Rx performance. The same issue is also relevant to the eNB Rx tests. In this contribution, we discuss these.  A corresponding detailed text proposal is given in [6]. 

2
Discussion 
There are eNB Rx performance tests, such as ACS, narrow-band blocking, in-band blocking, where the interferer is an LTE signal. The LTE signal can be construed as a composition of many narrowband tones, each of which behaves as an interferer.  If the offset between the interferer and the desired signal is an integer multiple of the tone spacing and the signals are time synchronized, then we create a situation where the interferer is orthogonal, which relaxes the receiver requirement. 

While it is understood that in the ACS and blocking tests, IM3 and/or cross-modulation can be the dominant source of degradation; still, using an orthogonal interferer can create undue relaxation. Therefore, we propose to adjust these tests. 
There are a few possibilities for making the signal always non-orthogonal:

1. Use a non-LTE interferer:  not a desirable option at this point

2. Use a time offset between the interferer and desired signal:   based on previous discussions, maintaining a time offset between base station simulators is not straightforward in the test equipment implementation, therefore this is not a desirable option
3. Use a small additional frequency offset:   It is possible in this case that the interferer is not on a valid LTE channel raster point; however, this had not been seen a problem earlier, since the device under test is not required to process the interfering signal and the test equipment can adjust carrier frequency with high granularity.   
Since option 3 seems the most straightforward, we propose to add a small additional offset to make the effective frequency offset between the desired signal and interferer to be an odd multiple of half the tone spacing.  We chose the smallest possible positive offset that satisfies that condition.  (In some cases an alternative smaller negative offset could be used but that might be seen as tightening the requirement). 
The frequency offset between the desired signal and interferer can be equivalently defined as the frequency offset between the centre frequencies or as the frequency offset between any subcarriers of the desired signal and any subcarrier of the interfering LTE signal. 
Note that in the UL, the carrier centers for both the desired signal and the LTE interferer are already offset by half of the tone spacing from the occupied tones but the effect of this cancels out due to symmetry.   
The required increment in frequency offset can be calculated by applying the following equation: 
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and  
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 is the existing frequency offset specified in [1] between the channel centre of the desired signal and the interferer, and 
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 is the calculated offset increment. 
For example, in the 1.4MHz narrow-band blocking case,
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 (see Table 7.5.1-2 in [1])   
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. 
The set of calculated offset increments are given in the tables below. 
Table 7.5.1-2: Interfering signal for Narrowband blocking requirement [1]
	E-UTRA

Assigned BW [MHz]
	Interfering RB centre frequency offset to  the channel edge of the wanted signal [kHz]
	Type of interfering signal

	1.4
	250+[2.5]+m*180,

m=0, 1, 2, 3, 4, 5
	1.4 MHz E-UTRA signal, 1 RB*

	3
	240+[7.5]+m*180,

m=0, 1, 2, 3, 4, 7, 10, 13
	3 MHz E-UTRA signal, 1 RB*

	5
	340+[2.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	10
	340+[7.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	15
	340+[12.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	20
	340+[2.5]+m*180,

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	Note*: 
Interfering signal consisting of one resource block adjacent to the wanted signal


Table 7.5.1-3: Adjacent channel selectivity [1]
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 11dB*
	-52
	0.7+[0.0025]
	1.4MHz E-UTRA signal

	3
	PREFSENS + 8dB*
	-52
	1.5+[0.0075]
	3MHz E-UTRA signal

	5
	PREFSENS + 6dB*
	-52
	2.5+[0.0075]
	5MHz E-UTRA signal

	10
	PREFSENS + 6dB*
	-52
	2.5+[0.0025]
	5MHz E-UTRA signal

	15
	PREFSENS + 6dB*
	-52
	2.5+[0.0125]
	5MHz E-UTRA signal

	20
	PREFSENS + 6dB*
	-52
	2.5+[0.0025]
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.


2
Conclusion

In this document, we proposed to specify a frequency offset between the wanted and interfering signals in the ACS and narrow-band blocking tests, in order to better model the expected worst case interference level. A corresponding detailed text proposal is given in [6].  Making similar changes in the eNB in-band blocking case is FFS. 

4
Reference 

[1] 
TS 36.104
[2]

R4-071648, “TR 36.803: CW frequency offset and phase in the narrowband blocking test case”, Ericsson

[3] 
R4-081298, “UE ACS Test Time Alignment”, Qualcomm

[4]

R4-081178, “UE ACS Frequency Offset:, Qualcomm

[5]

R4-082248, “Discussion of UE ACS Frequency Offset”, Qualcomm

[6]

R4-090722, “CR ACS Frequency Offset”, Qualcomm








































































































































































































































































































































































































































































































































































































































































































































































































































_1283294633.unknown

_1295169994.unknown

_1295170019.unknown

_1295170842.unknown

_1283294785.unknown

_1283294103.unknown

_1283294572.unknown

_1283294030.unknown

