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Introduction
The design of interferer frequency offsets from the central frequency of an interferer to the central frequency of a wanted signal in the LTE UE conformance testing has followed WCDMA specifications. A small but important amendment of this interferer frequency offset was proposed in [1] at the earliest. Methods of calculating the interferer frequency offset from the interferer to the wanted signal in narrow band blocking was explained in [2] of the 47th meeting. In conformance testing where modulated signals are used as interferers, [3] also proposed to add small frequency offsets respectively in ACS and in-band blocking(IBB), and calculations on those offsets were provided in [4]. 
Despite the fact that amendments on interferer frequency offsets for IBB case 1 have been made, offsets in IBB case 2 grows linearly according to [5] thus the frequency ranges of case 2 are covered in steps equal to the interferer bandwidth, which means the interferer would not has its maximum impact on the wanted signal at certain frequency offsets. It is the same for out-of-band blocking(OBB), where the interferer frequency offsets can be set in 4 separate frequency ranges covered in steps of 1MHz. Apart from the step size problem, the edge value of interferer frequency offsets is not yet given for each range either. 
This document proposed the addition of a small frequency offsets for the interferer used in OBB testing, and modifications of the step size taken in IBB as well as OBB.
Discussion

Interferer frequency offset
 [2] and [4] provided calculations on the interferer frequency offset respectively in narrow band blocking, ACS and IBB. It can be seen that both methods of calculations are similar with each other. It is proposed that the edge value of frequency offset should be given for each range, or an example should be presented as used in IBB case 2 at the least. Here we provide a simulation verifying the relationship between interferer frequency offset and FER, in which the offset ranges from 19.9875MHz to 20.0175MHz(around the inner edge of OBB testing range1), with the wanted signal at -91dbm(10MHz), and the interferer’s power at -42dbm. Figure 2.1 displays the result of the simulation indicated above.
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Figure 2.1
Simulation of OBB for a wanted signal of 10MHz, Band 39, with the interferer around the edge of frequency range1(FDL_high  +15).
It can be shown in Figure 2.1 that the inner edge frequency offset should be set to the odd multiple of 7.5kHz(such as 19.9875MHz, 20.0025MHz and 20.0175MHz as indicated in Figure 2.1) so that the receiver’s performance can be tested at its worst cases.
Therefore, it is proposed that the interferer’s frequency offsets for each range in OBB testing should be modified to enable the maximum impact of an interfering signal upon a wanted signal.
Steps taken in In-band & Out-of-band blocking tests
In the test procedure of IBB case 2(7.6.1.4.2), step 6 indicates that ‘The ranges of case 2 are covered in steps equal to the interferer bandwidth.’ Except for modulated interferer of 3MHz, no other interferer’s bandwidth sizes are integral multiple of 7.5kHz, thus it’s impossible to guarantee that the interferer would has its maximum impact on the wanted signal at certain frequency offsets. Figure 2.2.1~2.2.3 present the simulation results near three frequency offsets respectively defined by specification(1882.4875MHz is the nearest testing point to the wanted signal, 1877.4875MHz is the second nearest point and 1867.4875MHz is the forth, which were all set by the step size of 5MHz). The interferer frequency offset are set according to Table 2.1, which is derived the same way as table 7.6.1.4.2-1[6]. 

	
	Lower frequency
	Upper frequency

	Band 1 DL
	1880 MHz
	1920 MHz

	Band 1 Midrange
	1900 MHz

	Receive band wanted signal

(BW 10MHz)
	1895 MHz
	1905 MHz

	Interferer case 1
	1877.4975 MHz
	1912.5025 MHz

	Interferer case 2 (inner frequency)
	1882.4875 MHz
	1917.5125 MHz

	Interferer case 2 (outer frequency)
	1867.4875 MHz
	1932.5125 MHz

	Outer limit for inband blocking
	1865 MHz
	1935 MHz

	Number of test frequencies case 2
	4
	4


Table 2.1 Test interferer frequencies
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Figure 2.2.1
Simulation of IBB case 2 for a wanted signal of 10 MHz, Band 39(center on 1900MHz), with the interferer around 1882.4875MHz.
[image: image3.png]FER

0.16

—+—IBB_case2_FER(2)

4 0dd Multiple of 7.5kHz

4 defined by specifications:1877.4875MHz

0.14

0.12

0.1

0.08

0.06

T
L

0.04

s

/

1
/
7/
/
y 4
/

R SEe =

N\
\
\
\

— A

225

22,503

22.506

22509 22512 22.515

Frequency_offset(MHz)

22518

22521

22524

22527





Figure 2.2.2
Simulation of IBB case 2 for a wanted signal of 10 MHz, Band 39(center on 1900MHz), with the interferer around 1877.4875MHz.
[image: image4.png]FER

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

—+—IBB_case2_FER(3)

4 OddMultipleof 7.5kHz ~ —a— defined by specifications:1867.4875MHz

A

e

el

32.4975 325005 32.5035

32.5065

r S
32,5095 325125 32,5155 32.5185 32.5215 32.5245 32.5275

Frequency_offset(MHz)





Figure 2.2.3
Simulation of IBB case 2 for a wanted signal of 10 MHz, Band 39(center on 1900MHz), with the interferer around 1867.4875MHz.
Figure 2.2.1~2.2.3 indicates that the receiver’s performance is at its worst cases when the interferers are at the first and forth simulation point. It can be explained by the frequency offsets used in these three cases--17.5125MHz(2335*7.5kHz) for the first simulation point, 22.5125MHz(none integral multiple of 7.5kHz) for the second simulation point, and 32.5125MHz(4335*7.5kHz) for the forth simulation point. The frequency offset between first and forth simulation point is 15MHz, which is also an even multiple of 7.5kHz, resulting in odd multiple of 7.5kHz for the total frequency offset for the forth simulation point. Therefore, in order to maximize the impact of an interferer, it is proposed that steps size should be set to an even multiple of 7.5kHz.
Figure 2.1 also indicates that OBB has the same issue in frequency offset step size, because OBB testing is carried out on four frequency ranges instead of certain frequency points. It is stated that step size taken in OBB is 1MHz, which is apparently not an even multiple of 7.5kHz and unable to put the receiver into its worst cases. Therefore, the frequency offset step size in OBB should also be set to even multiple of 7.5kHz.
Conclusion
Because OFDM is deployed in LTE system and the subcarrier spacing is 15kHz, interferers being orthogonal to the subcarriers(when the interferer frequency offset is an even multiple of 7.5kHz) would minimize their interference on the wanted signal; whereas interference would be maximum if the interferer frequency offset is an odd multiple of 7.5kHz. In this document, specific frequency offset is given for OBB testing. It is also proposed that the step sizes taken in test procedure for IBB case 2 and OBB testing should be modified so as to make sure that the interference has its maximum impact on the wanted signal.
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7.6.1
In-band blocking

<< Unchanged sections omitted >>
7.6.1.4.2
Test Procedure

1. SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 7.6.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.6.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.
Set the parameters of the signal generator for an interfering signal below the wanted signal in Case 1 according to Tables 7.6.1.5-1 and 7.6.1.5-2.

4.
Send uplink power control commands to the UE(less or equal to 1dB step size should be used), to ensure that the UE output power is within +/- 1.7 dB of the target level in table 7.6.1.5-1 for at least the duration of the throughput measurement.

5.
Set the downlink signal level according to the table 7.6.1.5-1.

6.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
7.
Repeat steps from 3 to 6, using an interfering signal above the wanted signal in Case 1 at step 3.

8.
Repeat steps from 3 to 7, using interfering signals in Case 2 at step 3and 7. The ranges of case 2 are covered in steps of 1.41MHz(when the interferer bandwidth is 1.4MHz), or of 3MHz(when the interferer bandwidth is 3MHz), or of 5.01MHz(when the interferer bandwidth is 5MHz). The test frequencies are chosen in analogy to table 7.6.1.4.2-1.

9.
Repeat steps from 3 to 6, using successively all interfering signals  in Case 3 at step 3.

Table 7.6.1.4.2-1: Example for interferer frequencies

	
	Lower frequency
	Upper frequency

	Band 1 DL
	2110 MHz
	2170 MHz

	Band 1 Midrange
	2140 MHz

	Receive band wanted signal

(BW 5MHz)
	2137.5 MHz
	2142.5 MHz

	Interferer case 1
	2129.9875 MHz
	2150.0125 MHz

	Interferer case 2 (inner frequency)
	2124.9925 MHz
	2155.0075 MHz

	Interferer case 2 (outer frequency)
	2099.9425MHz
	2180.0575MHz

	Outer limit for inband blocking
	2095MHz
	2185MHz

	Number of test frequencies case 2
	6
	6

	Number of test frequencies for Band 17(asymmetric!), BW 5MHz, case 2
	0
	2


<< Unchanged sections omitted >>
7.6.2
Out-of-band blocking
<< Unchanged sections omitted >>
7.6.2.3
Minimum Conformance Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 with parameters specified in Tables  7.6.2.3-1 and 7.6.2.3-2.

For Table 7.6.2.3-2 in frequency range 1, 2 and 3, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1.005MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.4.2-1). For these exceptions the requirements of clause 7.7 Spurious Response are applicable.

For Table 7.6.2.3-2 in frequency range 4, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1.005MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configurations (see Figure 5.4.2-1) and 
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 is the number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 Spurious Response are applicable.

Table 7.6.2.3-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	FIoffset, range 1
	MHz
	15+0.0125
	15+0.0075
	15+0.0125
	15+0.0025
	15+0.0075
	15+0.0125

	FIoffset, range 2
	MHz
	60+0.0125
	60+0.0075
	60+0.0125
	60+0.0025
	60+0.0075
	60+0.0125

	FIoffset, range 3
	MHz
	85+0.0025
	85+0.0125
	85+0.0025
	85+0.0075
	85+0.0125
	85+0.0025

	NOTE 1: The transmitter shall be set to 4dB below PUMAX at the minimum uplink configuration specified in Table 7.3.3-2.

NOTE 2: The reference measurement channel is specified in Annex A.3.2


Table 7.6.2.3-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency  

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5,

6, 7, 8, 9, 10, 11, 12, 13, 17, 18, 19 

33,34,35,36,37,38,39,40
	FInterferer (CW)


	MHz


	-BW/2- FIoffset, range 1
 to

FDL_low    -60 
	-BW/2- FIoffset, range 2

to

FDL_low    -85 

	-BW/2- FIoffset, range 3
to  

1 MHz
	-

	
	
	
	BW/2+ FIoffset, range 1
to

FDL_high  + 60 
	BW/2+ FIoffset, range 2
to

FDL_high  +85 
	BW/2+ FIoffset, range 3
to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high


The normative reference for this requirement is TS 36.101 [2] clause 7.6.2. 

<< Unchanged sections omitted >>
7.6.2.4.2
Test Procedure

1. SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 7.6.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. 

2. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.6.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3. Set the parameters of the CW signal generator for an interfering signal according to Table 7.6.2.5-2. The frequency step size is1.005MHz.

4. Send uplink power control commands to the UE(less or equal to 1dB step size should be used), to ensure that the UE output power is within +/- 1.7 dB of the target level in table 7.6.2.5-1 for at least the duration of the throughput measurement.
5. Set the downlink signal level according to the table 7.6.2.5-1.

6. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

7. Record the frequencies for which the throughput doesn’t meet the requirements.

7.6.2.4.3
Message Contents

Message contents are according to TS 36.508 [7] subclause 4.6 with the following exception.

Table 7.6.2.4.3-1: UplinkPowerControlDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-UePUSCH 
	0
	
	

	  deltaMCS-Enabled
	en0
	
	

	  accumulationEnabled
	TRUE
	
	

	  p0-uePUCCH
	0
	
	

	  pSRS-Offset
	3 (-6 dB)
	
	

	  filterCoefficient
	fc8
	larger filter length is used to reduce the RSRP measurement variation
	

	}
	
	
	


7.6.2.5
Test Requirement

Except for the spurious response frequencies recorded at step 5), the measurement derived in step 4) shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Tables 7.6.2.5-1 and 7.6.2.5-2.

For frequency range 1, 2, and 3, the number of spurious response frequencies recorded in step 5) shall not exceed 
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in each assigned frequency channel when measured using a 1.005MHz step size. For these exceptions the requirements of clause 7.7 Spurious Response are applicable.

For frequency range 4, the number of spurious response frequencies recorded in step 5) shall not exceed 
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 in each assigned frequency channel when measured using a 1.005MHz step size. For these exceptions the requirements of clause 7.7 Spurious Response are applicable.

Table 7.6.2.5-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3  MHz
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	FIoffset, range 1
	MHz
	15+0.0125
	15+0.0075
	15+0.0125
	15+0.0025
	15+0.0075
	15+0.0125

	FIoffset, range 2
	MHz
	60+0.0125
	60+0.0075
	60+0.0125
	60+0.0025
	60+0.0075
	60+0.0125

	FIoffset, range 3
	MHz
	85+0.0025
	85+0.0125
	85+0.0025
	85+0.0075
	85+0.0125
	85+0.0025

	NOTE 1: The transmitter shall be set to 4dB below the supported maximum output power.

NOTE 2: The reference measurement channel is specified in Annex A.3.2


Table 7.6.2.5-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency  

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5,

6, 7, 8, 9, 10, 11, 12, 13, 17, 18, 19 

33,34,35,36,37,38,39,40
	FInterferer (CW)


	MHz


	-BW/2- FIoffset, range 1
to

FDL_low    -60 
	-BW/2- FIoffset, range 2
to

FDL_low    -85 
	-BW/2- FIoffset, range 3
to  

1 MHz
	-

	
	
	
	BW/2+ FIoffset, range 1
to

FDL_high  + 60 
	BW/2+ FIoffset, range 2
to

FDL_high  +85 
	BW/2+ FIoffset, range 3
to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE: Range 3 shall be tested only with the highest channel bandwidth.


<< Unchanged sections omitted >>
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