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1.
Introduction

To aid determination of the Measurement uncertainties for LTE UE Blocking test, a survey was done of the latest W-CDMA specifications [1] and [2]. The resulting summary was then compared with the latest LTE core specification [3]. The LTE Core specification was used as it represents the most up-to-date information on the UE requirements.

As the Spurious Response test deals with exceptions arising during the Blocking test, it is treated at the same time and included in this document.

The LTE requirements are grouped slightly differently from the W-CDMA requirements. The tables attempt to compare like with like as far as possible.

Section 3 is a summary of the “envelope” requirements, and does not include all detail.

2.
Summary

The version of TS 36.521-1V0.3.0 incorporated has proposed text changes for the LTE Blocking and Spurious Response tests. The text adds measurement uncertainties and Test Tolerances. The changes are summarised:

· The core requirements have been updated to align with 36.101 v8.2.0 + Agreed CR R4-081501.

· The Test system uncertainties have been added in section F.1.3.

· The Test Tolerances and their effect on Test Requirements have been added in section F.3.3.

· The Test Requirements themselves are unchanged as the Test Tolerance is zero.

3. Requirements and Measurement uncertainties 

In some cases for W-CDMA it is not immediately clear which uncertainties apply to which requirements. The highlit text colours aim to show the mapping.

Sections of UE specifications relating to Blocking Requirements and Measurement uncertainties
	UE Blocking requirements

	Requirement in 25.101 
	Uncertainty in

34.121-1 Annex F
	Requirement in 36.101 
	Proposed Uncertainty in 36.521-1 Annex F

	7.6.1 In-band blocking

Wanted Refsens +3dB

Blocking signal level:

-44dBm to -56dBm WCDMA
Blocking signal freq:

Offset from 10MHz to ≥15MHz 
	Test 6.5

± 1.4 dB for <15 MHz offset
± [1.0] dB for ≥15MHz offset and f ≤2.2 GHz
± [1.7] dB for 2.2 GHz < f 4 GHz
± [3.1] dB for 4 GHz < f 12.75 GHz
Note:  Derivation column and figures used imply that ACLR allowiance for <15 MHz offset is 0.4dB.

Uncertainty figures remain in [ ] for Blocking, but are not present for Spurious response!   
	7.6.1 In-band blocking

Wanted Refsens +6dB to +9dB, depending on BW

Blocking signal level:

-44dBm to -56dBm OFDM

Blocking signal freq:

Offset from 2.8MHz to 22.5MHz, depending on BW 
	Test 7.6.1

± 1.4 dB

	7.6.2 Out of band blocking

Wanted Refsens +3dB

Blocking signal level:

-44dBm to -15dBm CW

Blocking signal freq:

From 1MHz up to 15MHz below band edge

From 15MHz above band edge to 12.75GHz
	
	7.6.2 Out of band blocking

Wanted Refsens +6dB to +9dB, depending on BW

Blocking signal level:

-44dBm to -15dBm CW

Blocking signal freq:

From 1MHz up to 15MHz below band edge

From 15MHz above band edge to 12.75GHz
	Test 7.6.2

±1.3 dB for finterferer ≤3 GHz
±3.2 dB for 3 GHz < finterferer 12.75 GHz

	7.6.3 Narrow-band blocking

Wanted Refsens +10dB

Blocking signal level:

-57dBm to -56dBm GMSK

Blocking signal freq:

Offset from 2.7MHz to 2.8MHz
	
	7.6.3 Narrow-band blocking

Wanted Refsens +13dB to +22dB, depending on BW

Blocking signal level:

-55dBm CW

Blocking signal freq:

Offset from 0.9075MHz to 10.2075MHz, depending on BW
	Test 7.6.3

± 1.3 dB

	7.7.1 Spurious response

Wanted Refsens +3dB

Blocking signal level:

-44dBm CW

Blocking signal freq:

(same as OOB blocking)

From 1MHz up to 15MHz below band edge

From 15MHz above band edge to 12.75GHz
	Test 6.6

± 1.0 dB for f 2.2 GHz
± 1.7 dB for 2.2 GHz < f 4 GHz
± 3.1 dB for 4 GHz < f 12.75 GHz
	7.7.1 Spurious response

Wanted Refsens +6dB to +7dB, depending on BW

Blocking signal level:

-44dBm CW

Blocking signal freq:

(same as OOB blocking)

From 1MHz up to 15MHz below band edge

From 15MHz above band edge to 12.75GHz
	Test 7.7

Same as Out of band blocking test 7.6.2


4. Recommendation

To adopt the proposals given in the accompanying Text Proposal in TS 36.521-1.

5. References

[1] TS 25.101 v8.3.0

[2] TS 34.121-1 v8.3.0

[3] TS 36.101 v8.2.0 + Agreed CR R4-081501

[4] TS 36.521-1 v0.3.0
7.6
Blocking characteristics

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· For out-of-band blocking, the number of allowed exceptions is undefined and interferer power level hasn’t been finalized

· For narrow-band blocking, the frequency offset for 7.5kHz hasn’t been defined..

· The interfering modulated signal described in Annex D has been moved to brackets.

· The QPSK, R=1/3 Reference Measurement Channel is undefined

· The throughput requirements are undefined

· The REFSENS level is undefined

· Reference measurement channels are undefined

· The fixed power allocation for the RB(s) is undefined

· The Initial Conditions including UE setup are incomplete

· Output power level tolerance is undefined

· The Message contents are undefined

· A diagram showing connections between the SS  and the two UE antenna ports is missing

· 
· 
· Annexes related to the test case are undefined

· Test case is not complete for FDD

· Test case is not complete for TDD

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

7.6.1
In-band blocking

7.6.1.1
Test Purpose

In-band blocking is defined for an unwanted interfering signal falling into the range from 15MHz below to 15MHz above the UE receive band, at which the relative throughput shall meet or exceed the requirement for the specified measurement channels.

The lack of in-band blocking ability will decrease the coverage area when other e-NodeB transmitters exist (except in the adjacent channels and spurious response).

7.6.1.2
Test Applicability

This test applies to all types of E-UTRA UE release 8 and forward..

7.6.1.3
Minimum Conformance Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables  7.6.1.3-1 and 7.6.1.3-2.

Table 7.6.1.3-1: In 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

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1
	MHz
	2.1
	 4.5
	7.5
	7.5
	7.5
	7.5

	FIoffset, case 2
	MHz
	3.5
	 7.5
	12.5
	12.5
	12.5
	12.5

	
	
	
	
	
	
	
	

	Note:

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

2. The interferer consists of the Reference measurement channel specified in Annex [TBD] with a set-up according to Annex [TBD].




Table 7.6.1.3-2: In-band blocking

	E-UTRA band
	Parameter
	Units 
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer

(Offset)
	MHz
	=-BW/2 - FIoffset, case 1
&

=+BW/2 + FIoffset, case 1
	( -BW/2- FIoffset, case 2
&

( +BW/2 + FIoffset, case 2

	1, 2, 3, 4, 5

7, 8, 9, 10, 11
33,34,35,36,37,38,39,40
	FInterferer
	MHz
	FDL_low  -7.5 to 

FDL_high  +7.5   (Note 1)
	FDL_low    -15 to 

FDL_high  +15 

	6, 13
	FInterferer
	MHz
	FDL_low  - 7.5 to 

FDL_high  +7.5 (Note 1 & 2)
	FDL_low    -15 to 

FDL_high  +15 (Note 2)

	Note

1. 
2. For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequencies -BW/2 -FIoffset, case 1 and

b. the carrier frequency + BW/2 + FIoffset, case 1.

3. 
4. For Band 6 and 13, the unwanted modulated interfering signal does not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band




The normative reference for this requirement is TS 36.101 [2] clause 7.6.1. 

7.6.1.4
Test Description

7.6.1.4.1
Initial Conditions

Test Environment: normal [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FSS], as specified in TS 36.508 [7] subclause 4.3.1

Channel bandwidth to be tested: [FSS channel bandwidth as defined in TS 36.508 subclause 4.3.1]
1. Connect the SS to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 7.6.1.4.3. 

7.6.1.4.2
Test Procedure

1. Set the parameters of the signal generator for an interfering signal in Case 1 according to Tables 7.6.1.5-1 and 7.6.1.5-2.

2. Set the output power level of the UE according to the table 7.6.1.5-1 or send uplink power control commands to the UE, to ensure that the UE output power is within [FFS dB] of the target level in table 7.6.1.5-1 for at least the duration of the throughput measurement.
3. Set the downlink signal level according to the table 7.6.1.5-1.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

5. Repeat steps from 1 to 4, using an interfering signal in Case 2 at step 1.

7.6.1.4.3
Message Contents

Message contents are according to [clause FFS in reference FFS]. With this exception, the Power Control Algorithm for the Uplink allows the UE output power to be at a constant level.
7.6.1.5
Test Requirement

The measurement derived in step 4) shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables  7.6.1.5-1 and 7.6.1.5-2.

Table 7.6.1.5-1: In 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

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1
	MHz
	2.1
	 4.5
	7.5
	7.5
	7.5
	7.5

	FIoffset, case 2
	MHz
	3.5
	 7.5
	12.5
	12.5
	12.5
	12.5

	
	
	
	
	
	
	
	

	Note:

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

2. The interferer consists of the Reference measurement channel specified in Annex [TBD] with a set-up according to Annex [TBD].




Table 7.6.1.5-2: In-band blocking

	E-UTRA band
	Parameter
	Units 
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer

(Offset)
	MHz
	=-BW/2 - FIoffset, case 1
&

=+BW/2 + FIoffset, case 1
	( -BW/2- FIoffset, case 2
&

( +BW/2 + FIoffset, case 2

	1, 2, 3, 4, 5

7, 8, 9, 10, 11
33,34,35,36,37,38,39,40
	FInterferer
	MHz
	FDL_low  -7.5 to 

FDL_high  +7.5   (Note 1)
	FDL_low    -15 to 

FDL_high  +15 

	6, 13
	FInterferer
	MHz
	FDL_low  - 7.5 to 

FDL_high  +7.5 (Note 1 & 2)
	FDL_low    -15 to 

FDL_high  +15 (Note 2)

	Note

1. For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequencies -BW/2 -FIoffset, case 1 and

b. the carrier frequency + BW/2 + FIoffset, case 1.

2. 
3. 
4. For Band 6 and 13, the unwanted modulated interfering signal does not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band




7.6.2
Out of-band blocking

7.6.2.1
Test Purpose

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band, at which a given average throughput shall meet or exceed the requirement for the specified measurement channels. 

For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 shall be applied.

The lack of out-of-band blocking ability will decrease the coverage area when other e-NodeB transmitters exist (except in the adjacent channels and spurious response).

7.6.2.2
Test Applicability

This test applies to all types of E-UTRA UE release 8 and forward.

7.6.2.3
Minimum Conformance Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] 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 [TBD] exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. 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 [TBD] exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. 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

	Note:

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

2. Reference measurement channel is Annex [TBD]




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, 11,13

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


	MHz


	FDL_low    -15 to

FDL_low    -60 
	FDL_low    -60 to

FDL_low    -85 
	FDL_low    -85 to  

1 MHz
	-

	
	
	
	FDL_high  +15 to

FDL_high  + 60 
	FDL_high  +60 to

FDL_high  +85 
	FDL_high  +85 to

+12750 MHz
	-

	2, 5
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	Note:




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

7.6.2.4
Test Description

7.6.2.4.1
Initial Conditions

Test Environment: normal [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FSS], as specified in TS 36.508 [7] subclause 4.3.1

Channel bandwidth to be tested: [FSS channel bandwidth as defined in TS 36.508 subclause 4.3.1]
1. Connect the SS to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 7.6.2.4.3. 

7.6.2.4.2
Test Procedure

1. Set the parameters of the CW signal generator for an interfering signal according to Table 7.6.1.5-2. The frequency step size is 1MHz.

2. Set the output power level of the UE according to the table 7.6.2.5-1 or send uplink power control commands to the UE, to ensure that the UE output power is within [FFS dB] of the target level in table 7.6.2.5-1 for at least the duration of the throughput measurement.
3. Set the downlink signal level according to the table 7.6.2.5-1.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

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

7.6.2.4.3
Message Contents

Message contents are according to [clause FFS in reference FFS]. With this exception, the Power Control Algorithm for the Uplink allows the UE output power to be at a constant level.

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 [TBD] 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 [TBD] in each assigned frequency channel, 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 [TBD] in each assigned frequency channel. 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

	Note:

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

2. Reference measurement channel is Annex [TBD]




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, 13

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


	MHz


	FDL_low    -15 to

FDL_low    -60 
	FDL_low    -60 to

FDL_low    -85 
	FDL_low    -85 to  

1 MHz
	-

	
	
	
	FDL_high  +15 to

FDL_high  + 60 
	FDL_high  +60 to

FDL_high  +85 
	FDL_high  +85 to

+12750 MHz
	-

	2, 5
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	Note:




7.6.3
Narrow band blocking

7.6.3.1
Test Purpose

Verifies a receiver's ability to receive an E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.

The lack of narrow-band blocking ability will decrease the coverage area when other e-NodeB transmitters exist (except in the adjacent channels and spurious response).

7.6.3.2
Test Applicability

This test applies to all types of E-UTRA UE release 8 and forward.

7.6.3.3
Minimum Conformance Requirements

The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Table 7.6.3.3-1.

Table 7.6.3.3-1: Narrow-band blocking

	Parameter
	Unit
	Channel Bandwidth

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

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22
	18
	16
	13
	14
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for 

f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below the supported maximum power.

Note 2:
Reference measurement channel is [TBD].


The normative reference for this requirement is TS 36.101 [2] clause 7.6.3. 
7.6.3.4
Test Description

7.6.3.4.1
Initial Conditions

Test Environment: normal [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FSS], as specified in TS 36.508 [7] subclause 4.3.1

Channel bandwidth to be tested: [FSS channel bandwidth as defined in TS 36.508 subclause 4.3.1]
1. Connect the SS to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 7.6.3.4.3. 

7.6.3.4.2
Test Procedure

1. Set the parameters of the CW signal generator for an interfering signal according to Table 7.6.3.5-1.

2. Set the output power level of the UE according to the table 7.6.3.5-1 or send uplink power control commands to the UE, to ensure that the UE output power is within [FFS dB] of the target level in table 7.6.3.5-1 for at least the duration of the throughput measurement.
3. Set the downlink signal level according to the table 7.6.3.5-1.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

7.6.3.4.3
Message Contents

Message contents are according to [clause FFS in reference FFS]. With this exception, the Power Control Algorithm for the Uplink allows the UE output power to be at a constant level.
7.6.3.5
Test Requirement

The measurement derived in step 4) shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Table 7.6.3.5-1.

Table 7.6.3.5-1: Narrow-band blocking

	Parameter
	Unit
	Channel Bandwidth

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

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22
	18
	16
	13
	14
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for 

f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below the supported maximum power.

Note 2:
Reference measurement channel is [TBD].


7.7
Spurious response

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The QPSK, R=1/3 Reference Measurement Channel is undefined

· The REFSENS level is undefined

· Reference measurement channels are undefined

· The fixed power allocation for the RB(s) is undefined

· The Initial Conditions including UE setup are incomplete

· Output power level tolerance is undefined

· The Message contents are undefined

· A diagram showing connections between the SS  and the two UE antenna ports is missing

· 
· 
· Annexes related to the test case are undefined

· Test case is not complete for FDD

· Test case is not complete for TDD

7.7.1
Test Purpose

Spurious response verifies the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in sub-clause 7.6.2 is not met.

The lack of the spurious response ability decreases the coverage area when other unwanted interfering signal exists at any other frequency.

7.7.2
Test Applicability

This test applies to all types of E-UTRA UE release 8 and forward.

7.7.3
Minimum Conformance Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [C] with parameters specified in Tables  7.7.3-1 and 7.7.3-2.

Table 7.7.3-1: Spurious response 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
	7

	Note:

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

2. Reference measurement channel is Annex [TBD]




Table 7.7.3-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


The normative reference for this requirement is TS 36.101 [2] clause 7.7.

7.7.4
Test Description

7.7.4.1
Initial Conditions

Test Environment: normal [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FSS], as specified in TS 36.508 [7] subclause 4.3.1. The same frequency as chosen in clause 7.6.2.4.1 for Blocking Characteristics Out-of-band.

Channel bandwidth to be tested: [FSS channel bandwidth as defined in TS 36.508 subclause 4.3.1]
1. Connect the SS to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 7.7.4.3. 

7.7.4.2
Test Procedure

1. Set the parameters of the CW signal generator for an interfering signal according to Table 7.7.5-2. The spurious frequencies are taken from step 5) records in clause 7.6.2.4.2.

2. Set the output power level of the UE according to the table 7.7.5-1 or send uplink power control commands to the UE, to ensure that the UE output power is within [FFS dB] of the target level in table 7.7.5-1 for at least the duration of the throughput measurement.
3. Set the downlink signal level according to the table 7.7.5-1.

4. For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

7.7.4.3
Message Contents

Message contents are according to [clause FFS in reference FFS]. With this exception, the Power Control Algorithm for the Uplink allows the UE output power to be at a constant level.
7.7.5
Test Requirement

The measurement derived in step 4) shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables  7.7.5-1 and 7.7.5-2.
Table 7.7.5-1: Spurious response 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
	7

	Note:

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

2. Reference measurement channel is Annex [TBD]




Table 7.7.5-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


<< Unchanged sections omitted >>

F.1.3
Measurement of receiver
Table F.1.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.3.1
Reference sensitivity power level; Minimum requirements (QPSK)
	[±0.7 dB; High priority]
	

	7.3.2
Reference sensitivity power level; Maximum sensitivity reduction (MSR)
	[TBD; High priority]
	

	7.4
Maximum input level
	±0.7 dB
	

	7.5
Adjacent Channel Selectivity (ACS)
	±1.1 dB
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

Impact of interferer ACLR 0.1dB



	7.6.1
In-band blocking
	±1.4 dB
	Overall system uncertainty can have these contributions:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect  + Broadband noise effect.

In-band blocking, using modulated interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB

Interferer ACLR 0.4dB

Broadband noise not applicable

	7.6.2
Out of-band blocking
	1MHz < finterferer ≤ 3 GHz: ±1.3 dB

3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
	Out of band blocking, using CW interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB up to 3GHz

± 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB
Figures are combined to give Test System uncertainty, using formula given for 7.6.1 

	7.6.3
Narrow band blocking
	±1.3 dB


	Narrow band blocking, using CW interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB
Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.7 Spurious response
	1MHz < finterferer ≤ 3 GHz: ±1.3 dB

3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
	Spurious response, using CW interferer:

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB up to 3GHz

± 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB
Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.8.1
Wide band intermodulation
	[±1.4 dB]
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

	7.8.2
Narrow band intermodulation
	[TBD; High priority]
	

	7.9 Spurious emissions
	30MHz ≤ f ≤ 4.0GHz: ± 2.0 dB

4 GHz < f ≤ 12.75 GHz: ± 4.0 dB
	

	Note 1:
Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


<< Unchanged sections omitted >>
F.3.3
Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	7.3.1
Reference sensitivity power level; Minimum requirements (QPSK)
	Reference sensitivity power level:

Bands 1, 4, 6,  10:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-97.5] dBm for 5 MHz BW

[-94.5] dBm for 10 MHz BW

[-92.7] dBm for 15 MHz BW

[-91.5] dBm for 20 MHz BW

Bands 2, 5, 7,  11:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-95.5] dBm for 5 MHz BW

[-92.5] dBm for 10 MHz BW

[-90.7] dBm for 15 MHz BW

[-89.5] dBm for 20 MHz BW

Bands 3,  8:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-94.5] dBm for 5 MHz BW

[-91.5] dBm for 10 MHz BW

[-89.7] dBm for 15 MHz BW

[-88.5] dBm for 20 MHz BW

Band 9:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-96.5] dBm for 5 MHz BW

[-93.5] dBm for 10 MHz BW

[-91.7] dBm for 15 MHz BW

[-90.5] dBm for 20 MHz BW

T-put limit = 95% of maximum for the Ref Meas channel

Note that some BWs are not applicable to some bands
	[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]
	Formula: [High priority ]Reference sensitivity power level + TT

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-96.8] dBm for 5 MHz BW

[-93.8] dBm for 10 MHz BW

[-92.0] dBm for 15 MHz BW

[-90.8] dBm for 20 MHz BW

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-94.8] dBm for 5 MHz BW

[-91.8] dBm for 10 MHz BW

[-90.0] dBm for 15 MHz BW

[-88.8] dBm for 20 MHz BW

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-93.8] dBm for 5 MHz BW

[-90.8] dBm for 10 MHz BW

[-89.0] dBm for 15 MHz BW

[-87.8] dBm for 20 MHz BW

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-95.8] dBm for 5 MHz BW

[-92.8] dBm for 10 MHz BW

[-91.0] dBm for 15 MHz BW

[-89.8] dBm for 20 MHz BW

T-put limit unchanged

Note that some BWs are not applicable to some bands

	7.3.2
Reference sensitivity power level; Maximum sensitivity reduction (MSR)
	[TBD]
	[TBD]
	[TBD; High priority]

	7.4
Maximum input level
	Signal level -25dBm

T-put limit = 95% of maximum for the Ref Meas channel


	 0.7 dB
	Formula: Maximum input level - TT

Signal level -25.7 dBm

T-put limit unchanged



	7.5
Adjacent Channel Selectivity (ACS)
	Case 1:

Wanted signal power, all BWs: (REFSENS + 14 dB)

Interferer signal power

For 1.4 MHz, 3 MHz, 5 MHz, 10 MHz BW:

(REFSENS + [45] dB)
For 15 MHz BW:

(REFSENS + [42] dB)
For 20 MHz BW:

(REFSENS + [39] dB)
Case 2:

Wanted signal power

For 1.4 MHz, 3 MHz, 5 MHz, 10 MHz BW: [-56] dBm

For 15 MHz BW: [-53] dBm

For 20 MHz BW: [-50] dBm

Interferer signal power, all BWs:
-25 dBm

T-put limit = 95% of maximum for the Ref Meas channel


	[0 dB]
	Formula:

Wanted signal power + TT 

Interferer signal power unchanged
T-put limit unchanged

	7.6.1
In-band blocking
	Wanted signal power: (REFSENS + BW dependent value)

Interferer signal power:

-56dBm or -44dBm
T-put limit = 95% of maximum for the Ref Meas channel 
	0 dB
	Formula:

Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.6.2
Out of-band blocking
	Wanted signal power: (REFSENS + BW dependent value)
Interferer signal power:

-44dBm, -30dBm or -15dBm
T-put limit = 95% of maximum for the Ref Meas channel


	0 dB
	Formula:

Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.6.3
Narrow band blocking
	Wanted signal power,: (REFSENS + BW dependent value)
Interferer signal power:
-55dBm

T-put limit = 95% of maximum for the Ref Meas channel

 
	0 dB
	Formula:

Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.7 Spurious response
	Wanted signal power: (REFSENS + BW dependent value)

Interferer signal power:

-44dBm

T-put limit = 95% of maximum for the Ref Meas channel

 
	0 dB
	Formula:

Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged 

	7.8.1
Wide band intermodulation
	Wanted signal power:

For 1.4 MHz BW:

(REFSENS + [12] dB)

For 3 MHz BW:

(REFSENS + [8] dB)

For 5 MHz and 10MHz BW:

(REFSENS + 6 dB)

For 15 MHz BW:

(REFSENS + 7 dB)

For 20 MHz BW:

(REFSENS + 9 dB)

CW Interferer power, all BWs:
-46 dBm

Modulated Interferer power:, all BWs:
-46 dBm

T-put limit = 95% of maximum for the Ref Meas channel


	0 dB
	Formula:

Wanted signal power +TT

CW Interferer signal power unchanged

Modulated Interferer signal power unchanged

T-put limit unchanged

	7.8.2
Narrow band intermodulation
	[TBD]
	[TBD]
	[TBD; High priority]

	7.9 Spurious emissions
	30MHz ( f < 1GHz: 

-57dBm / 100kHz 

1GHz ( f ( 12.75 GHz: 

-47dBm / 1MHz
	0 dB
	Formula:

Minimum Requirement + TT
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