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6.2
Transmit power

6.2.1
Void

Editor’s note: this “void” section was introduced because TS 36.101 v8.1.0  also contains  a “void” sub-clause with in the transmit power clause  6.2, and there is a strong desire in RAN5  to keep the test cases clauses  numbering matching their specific core requirements as much as possible.
6.2.2
UE Maximum Output Power

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

FDD aspects missing or not yet determined:

· For partial RB allocation, it is not decided yet whether low range and high range frequencies should be tested as ΔTC is undefined in the core spec.
· DL Reference Measurement Channel needed for loop back is undefined
· Test case is not complete for FDD 

TDD aspects missing or not yet determined:

· Test case is not complete for TDD 

· The maximum output powertest case description has been verified to apply for both FDD and TDD exactly as it is.

6.2.2.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.2.2
Test applicability

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

6.2.2.3
Minimum conformance requirements

The following UE Power Classes defines the maximum output power. The power is the broadband transmit power of the UE, i.e. the power in the channel bandwidth (clause 5.4.2) of the radio access mode. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.2.3-1: UE Power Class

	E-UTRA Band
	Class 1 (dBm)
	Tol. (dB)
	Class 2 (dBm)
	Tol.   (dB)
	Class 3 (dBm)
	Tol.    (dB)
	Corner 

frequency ΔTC

(MHz)
	Class 4 (dBm)
	Tol.    (dB)

	1
	
	
	
	
	23
	( 2
	[3]
	
	

	2
	
	
	
	
	23
	( 2
	[3]
	
	

	3
	
	
	
	
	23
	( 2
	[3]
	
	

	4
	
	
	
	
	23
	( 2
	[3]
	
	

	5
	
	
	
	
	23
	( 2
	[3]
	
	

	6
	
	
	
	
	23
	( 2
	[3]
	
	

	7
	
	
	
	
	23
	( 2
	[3]
	
	

	8
	
	
	
	
	23
	( 2
	[3]
	
	

	9
	
	
	
	
	23
	( 2
	[3]
	
	

	10
	
	
	
	
	23
	( 2
	[3]
	
	

	11
	
	
	
	
	23
	( 2
	[3]
	
	

	12
	
	
	
	
	23
	( 2
	[3]
	
	

	13
	
	
	
	
	23
	( 2
	[3]
	
	

	14
	
	
	
	
	23
	( 2
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	( 2
	[3]
	
	

	18
	
	
	
	
	23
	( 2
	[3]
	
	

	19
	
	
	
	
	23
	( 2
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	( 2
	[3]
	
	

	34
	
	
	
	
	23
	( 2
	[3]
	
	

	35
	
	
	
	
	23
	( 2
	[3]
	
	

	36
	
	
	
	
	23
	( 2
	[3]
	
	

	37
	
	
	
	
	23
	( 2
	[3]
	
	

	38
	
	
	
	
	23
	( 2
	[3]
	
	

	39
	
	
	
	
	23
	( 2
	[3]
	
	

	40
	
	
	
	
	23
	( 2
	[3]
	
	

	Note 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support  5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
Note 2: When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, the maximum power accuracy is relaxed by reducing the lower limit by [1.5] dB.


The normative reference for this requirement is TS 36.101 clause 6.2.2.
6.2.2.4
Test description

6.2.2.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.2.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 

Table 6.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK
	2
	[FFS]
	QPSK 
	1
	[FFS]

	1.4MHz
	QPSK
	2
	[FFS]
	QPSK 
	5
	[FFS]

	3MHz
	QPSK
	4
	[FSS]
	QPSK
	1
	[FSS]

	3MHz
	QPSK
	4
	[FSS]
	QPSK
	4
	[FSS]

	5MHz
	QPSK
	8
	[FFS]
	QPSK 
	1
	[FFS]

	5MHz
	QPSK
	8
	[FFS]
	QPSK 
	8
	[FFS]

	10MHz
	QPSK
	16
	[FFS]
	QPSK 
	1
	[FFS]

	10MHz
	QPSK
	16
	[FFS]
	QPSK 
	12
	[FFS]

	15MHz
	QPSK
	25
	[FFS]
	QPSK 
	1
	[FFS]

	15MHz
	QPSK
	25
	[FFS]
	QPSK 
	16
	[FFS]

	20MHz
	QPSK
	30
	[FFS]
	QPSK 
	1
	[FFS]

	20MHz
	QPSK
	30
	[FFS]
	QPSK 
	18
	[FFS]

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 2: If the test channel bandwidth is larger than ΔTC, then the 1 RB allocation shall be tested at both RB #0 and RB #max. 

Note 3: If the test channel bandwidth is smaller or equal to ΔTC, then the 1 RB allocation shall be tested at RB #0.
Note 4: If the test channel bandwidth = (FUL_high - FUL_low) specified by the operating band, then the 1 RB allocation shall be tested at RB #0, RB #
[image: image1.wmf]é
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Note 5: For partial RB allocation, test frequency is middle range, and the starting resource block shall be RB #0. 


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.2.2.4.1-1.
5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.2.2.4.3.
6.2.2.4.2
Test procedure

1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.

2. Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be one sub-frame (1ms).

6.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.

6.2.2.5
Test requirements

The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.2.5-1.

Table 6.2.2.5-1: UE Power Class test requirements

	E-UTRA Band
	Class 1 (dBm)
	Tol. (dB)
	Class 2 (dBm)
	Tol.   (dB)
	Class 3 (dBm)
	Tol.    (dB) Note 2
	Corner 

frequency ΔTC

(MHz)
	Class 4 (dBm)
	Tol.    (dB)

	1
	
	
	
	
	23
	±2.7
	[3]
	
	

	2
	
	
	
	
	23
	±2.7
	[3]
	
	

	3
	
	
	
	
	23
	±2.7
	[3]
	
	

	4
	
	
	
	
	23
	±2.7
	[3]
	
	

	5
	
	
	
	
	23
	±2.7
	[3]
	
	

	6
	
	
	
	
	23
	±2.7
	[3]
	
	

	7
	
	
	
	
	23
	±2.7
	[3]
	
	

	8
	
	
	
	
	23
	±2.7
	[3]
	
	

	9
	
	
	
	
	23
	±2.7
	[3]
	
	

	10
	
	
	
	
	23
	±2.7
	[3]
	
	

	11
	
	
	
	
	23
	±2.7
	[3]
	
	

	12
	
	
	
	
	23
	±2.7
	[3]
	
	

	13
	
	
	
	
	23
	±2.7
	[3]
	
	

	14
	
	
	
	
	23
	±2.7
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2.7
	[3]
	
	

	18
	
	
	
	
	23
	±2.7
	[3]
	
	

	19
	
	
	
	
	23
	±2.7
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2.7
	[3]
	
	

	34
	
	
	
	
	23
	±2.7
	[3]
	
	

	35
	
	
	
	
	23
	±2.7
	[3]
	
	

	36
	
	
	
	
	23
	±2.7
	[3]
	
	

	37
	
	
	
	
	23
	±2.7
	[3]
	
	

	38
	
	
	
	
	23
	±2.7
	[3]
	
	

	39
	
	
	
	
	23
	±2.7
	[3]
	
	

	40
	
	
	
	
	23
	±2.7
	[3]
	
	

	Note 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support  5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
Note 2: When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, the maximum power accuracy is relaxed by reducing the lower limit by [1.5] dB. For example, for the test points with single RB allocation and low range test frequency the tolerance is [+2.7 / - 4.2] dB .


6.2.3
Maximum Power Reduction (MPR)

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

FDD  aspects  missing or not yet determined:

· It is FSS if this is a standalone test or part of ACLR and SEM test cases to verify the UE transmission power is correct.

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· The MPR test case description has been verified to apply for both FDD and TDD exactly as it is as part of the UE max output power verification.

6.2.3.1
Test purpose

The number of RB identified in Table 6.2.2.3-1 is based on meeting the requirements for adjacent channel leakage ratio and the maximum power reduction (MPR) due to Cubic Metric (CM).

Simple scaling can be used to derive the requirement for other bandwidth based on the previously agreed value for 5MHz channel bandwidth.

6.2.3.2
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward. [FSS if this is a standalone test or part of ACLR and SEM test cases to verify the UE transmission power is correct.]
6.2.3.3
Minimum conformance requirements

For UE Power Class 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2.3-1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3.3-1.
Table 6.2.3.3-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2


6.2.3.4
Test description

6.2.3.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.3.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 

Table 6.2.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK
	2
	2
	QPSK 
	FULL
	 FULL

	1.4MHz
	QPSK
	2
	2
	16QAM
	5
	5

	1.4MHz
	QPSK
	2
	2
	16QAM
	FULL
	 FULL

	3.0MHz
	QPSK
	4
	4
	QPSK 
	FULL
	 FULL

	3.0MHz
	QPSK
	4
	4
	16QAM
	4
	4

	3.0MHz
	QPSK
	4
	4
	16QAM
	FULL
	 FULL

	5MHz
	QPSK
	8
	8
	QPSK 
	FULL
	 FULL

	5MHz
	QPSK
	8
	8
	16QAM
	8
	8

	5MHz
	QPSK
	8
	8
	16QAM
	FULL
	 FULL

	10MHz
	QPSK
	16
	16
	QPSK 
	FULL
	 FULL

	10MHz
	QPSK
	16
	16
	16QAM
	12
	12

	10MHz
	QPSK
	16
	16
	16QAM
	FULL
	 FULL

	15MHz
	QPSK
	25
	25
	QPSK 
	FULL
	 FULL

	15MHz
	QPSK
	25
	25
	16QAM
	16
	16

	15MHz
	QPSK
	25
	25
	16QAM
	FULL
	 FULL

	20MHz
	QPSK
	30
	30
	QPSK 
	FULL
	 FULL

	20MHz
	QPSK
	30
	30
	16QAM
	18
	18

	20MHz
	QPSK
	30
	30
	16QAM
	FULL
	 FULL

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 2. For the uplink RB allocation the starting resource block shall be RB#0.


1.
Connect the SS and interfering sources to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.2.3.4.1-1.

5.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.2.2.4.3.

6.2.3.4.2
Test procedure

1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power potentially adjusted by MPR.

2. Measure the mean power of the UE in the channel bandwidth of the radio access mode.  The period of measurement shall be at least one sub-frame (1ms).

6.2.3.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.

6.2.3.5
Test requirements

The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.2.5-1.

Table 6.2.3.5-1: UE Power Class test requirements

	E-UTRA Band
	Class 1 (dBm)
	Tol. (Db)
	Class 2 (dBm)
	Tol.   (dB)
	Class 3 (dBm)
	QPSK full RB allocation Tol.    (dB))
	16QAM partial RB allocation Tol.    (dB)
	16QAM full RB allocation Tol.    (dB)

	1
	
	
	
	
	23
	+2.7 /

-3.7 
	+2.7 /

-3.7 
	+2.7 /

-4.7 

	2
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	3
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	4
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	5
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	6
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	7
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	8
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	9
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	10
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	11
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	12
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	13
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	14
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	…
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	...
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	34
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	35
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	36
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	37
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	38
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	39
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7

	40
	
	
	
	
	23
	+2.7 /

-3.7
	+2.7 /

-3.7
	+2.7 /

-4.7


6.2.4
UE Maximum Output Power with additional requirements

6.2.4
Additional Maximum Power Reduction (A-MPR)

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

FDD  aspects  missing or not yet determined:

· DL Reference Measurement Channel needed for loop back  is undefined
· The test description, including initial conditions, test procedure, and message contents are incomplete
· The test requirements are incomplete
· Test case is not complete for FDD 

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD 

· The A-MPR test case description has been verified to apply for both FDD and TDD exactly as it is as part of the UE max output power verification.

6.2.4.1
Test purpose

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall meet also additional requirements in a specific deployment scenario. To meet these additional requirements the concept of Additional Maximum Power Reduction A-MPR is introduced for the output power in Table 6.2.2.3-1. Unless stated otherwise, an A-MPR of 0 dB shall be used.
6.2.4.2
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward. [FSS if this is a standalone test or part of ACLR and SEM test cases to verify the UE transmission power is correct
6.2.4.3
Minimum conformance requirements
For UE Power Class 3 the specific requirements and identified sub-clauses are specified in Table 6.2.4.3-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.3.-1 and 6.2.4.3-2 are in addition to the allowed MPR requirements specified in clause 6.2.3.

Table 6.2.4.3-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements

	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_01
	-
	-
	-
	
	

	NS_03
	6.6.2.2.1
	2, 4,10, 35, 36
	3
	>5 
	≤ 1

	
	6.6.2.2.1
	2, 4,10, 35,36
	5
	>6
	≤ 1

	
	6.6.2.2.1
	2, 4,10, 35,36
	10
	>6
	≤ 1

	
	6.6.2.2.1
	2, 4,10,35,36
	15
	>8
	≤ 1

	
	6.6.2.2.1
	2, 4,10,35, 36
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2
	TBD
	TBD
	TBD
	

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 for QPSK
	≤ 1

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	n/a
	n/a

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	10
	Table 6.2.4-2
	Table 6.2.4-2

	..
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-


Table 6.2.4.3-2: A-MPR for “NS07”

	 
	Region A
	Region B
	Region C

	RB_start1
	[0] - [12]
	[13] – [18]
	[19] – [42]
	[43] – [49]

	L_CRB2 [RBs]
	[6-8]
	[1 to 5 and 9-50]
	[≥8]
	[≥18]
	[≤2]

	 A-MPR [dB]
	[8]
	[12]
	[12]
	[6]
	[3]

	Note 1: RB_start indicates the lowest RB index of transmitted resource blocks

Note 2: L_CRB is the length of a contiguous resource block allocation


6.2.4.4
Test description
6.2.4.4.1
Initial condition
FFS

6.2.4.4.2
Test procedure
FFS
6.2.4.4.3
Message contents
FFS

6.2.4.5
Test requirements
FFS
6.2.5
Configured UE transmitted Output Power

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

FDD  aspects  missing or not yet determined:

· The Message contents are undefined

· Reference Measurement Channel is undefined

· Details on how to signal to the UE the max allowed TX power are not yet specified in the core spec and in test procedure

· Investigate the testing points and the possibility to configured multiple level of UE transmitted output power for different output power ranges

· Investigate the possibility to configured additional levels of UE transmitted output power for different output power ranges

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· Reference Measurement Channels are undefined
· Test description section needs to be verified or modified (if necessary) for TDD applicability 

6.2.5.1
Test purpose

To verify the UE’s does not exceed the minimum between the PEMAX maximum allowed UL TX Power signaled by the E-UTRAN and the PUMAX maximum UE power for the UE power class.

6.2.5.2
Test applicability

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

6.2.5.3
Minimum conformance requirements

PCMAX is the configured UE transmitted power defined as follows;  

PCMAX 
= MIN {PEMAX, PUMAX}

Where

-
PEMAX is the maximum allowed power configured by higher layers and defined in [TS36.331] 

-
PUMAX is the maximum UE power for the UE power class specified in section 6.2.2 modified by section 6.2.3 and section 6.2.4. When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, the configured transmitted power as specified in Table 6.2.5-1 is relaxed by reducing the lower limit by [1.5] dB.
The UE shall not exceed PCMAX beyond with the tolerances defined in table  6.2.5.3-1

Table 6.2.5.3-1: PCMAX  tolerance 

	PCMAX    (dBm)
	Tolerance (dB)

	
	(Normal)
	(Extreme)

	23
	± 2.0
	[± 2.0]

	22
	± 2.5
	[± TBD]

	21
	± 3.0
	[± TBD]

	20
	± 3.5
	[± TBD]

	19
	± 4.0
	[TBD]

	18
	± 4.5
	[TBD]

	13 ≤PCMAX < 18
	± 5.0
	[TBD]

	8 ≤ PCMAX   < 13
	± 6.0
	[TBD]

	-40 ≤ PCMAX < 8
	± 7.0
	[TBD]


The normative reference for this requirement is TS 36.101 [2] clause 6.2.5.

6.2.5.4
Test description

6.2.5.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in TS 36.508 [7] subclause 4.1.

Frequencies to be tested: mid range as specified in TS 36.508 subclause 4.3.1

Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.2.5.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 

Table 6.2.5.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	2
	[FFS]
	QPSK 
	5
	[FFS]

	3MHz
	QPSK
	4
	[FSS]
	QPSK
	4
	[FSS]

	5MHz
	QPSK 
	8
	[FFS]
	QPSK 
	8
	[FFS]

	10MHz
	QPSK 
	16
	[FFS]
	QPSK 
	12
	[FFS]

	15MHz
	QPSK 
	25
	[FFS]
	QPSK 
	16
	[FFS]

	20MHz
	QPSK 
	30
	[FFS]
	QPSK 
	18
	[FFS]

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 2: For the uplink RB allocation the starting resource block  shall be RB #0.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, in Figure A1.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3. Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4. The UL and DL Reference Measurement channels are set according to Table 6.2.5.4.1-1
5. Propagation conditions are set according to Annex B.0.
6. Ensure the UE is in State 4 according to TS 36.508 [7] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.2.5.4.3.  

6.2.5.4.2
Test procedure

1. Send continuous UP TPC commands to force the UE at its maximum power.

2. Measure the mean power of the UE in the associated measurement bandwidth specified in Table 6.2.5.5-1 for the specific channel bandwidth under test for one sub-frame (1ms).

6.2.5.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions: [Editor’s note: need to signal to the UE the value [X dBm] to be used as max signalled allowed TX power]

Table 6.2.5.4.3-1: SystemInformationBlockType1: Test point 1

	Derivation Path: TS 36.508 [7] clause  4.4.3.2, Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	-10
	
	


Table 6.2.5.4.3-1: SystemInformationBlockType1: Test point 2

	Derivation Path: TS 36.508 [7] clause  4.4.3.2, Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	10
	
	


6.2.5.5
Test requirement

The maximum output power measured shall not exceed the values specified in Table 6.2.5.5-1. 
Table 6.2.5.5-1:  PCMAX configured UE output power
	
	Channel bandwidth / maximum output power 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Measured UE output power test point 1
	-10 dBm ± 7.7

	Measured UE output power test point 2
	10 dBm ± 6.7


6.3
Output Power Dynamics

6.3.1
Void

6.3.2
Minimum Output Power

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

· FDD test case is complete.

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· DL RMC to use are undefined

· The  test case description has been verified to apply for both FDD and TDD

6.3.2.1
Test purpose

To verify the UE’s ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value. 
6.3.2.2
Test applicability

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

6.3.2.3
Minimum conformance requirements

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2.3-1. 
Table 6.3.2.3-1: Minimum output power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


The normative reference for this requirement is TS 36.101 [2] clause 6.3.2.1.

Minimum output power test verifies the UE’s ability to transmit with a broadband output power below the specified limit when the power is set to a minimum value. The broadband output power is defined as the power in the channel bandwidth, for all transmit bandwidth configurations (resource blocks).

An excess minimum output power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.

6.3.2.4
Test description

6.3.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3.
Table 6.3.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	2
	[FFS]
	QPSK 
	FULL
	FULL

	3MHz
	QPSK
	4
	[FSS]
	QPSK
	FULL
	FULL

	5MHz
	QPSK 
	8
	[FFS]
	QPSK 
	FULL
	FULL

	10MHz
	QPSK 
	16
	[FFS]
	QPSK 
	FULL
	FULL

	15MHz
	QPSK 
	25
	[FFS]
	QPSK 
	FULL
	FULL

	20MHz
	QPSK 
	30
	[FFS]
	QPSK 
	FULL
	FULL

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, in Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.3.2.4.1-1.

5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.3.2.4.3.  

6.3.2.4.2
Test procedure

1. Send TPC commands to the UE to ensure that the UE transmits at its minimum power.

2. Measure the mean power of the UE in the associated measurement bandwidth specified in Table 6.3.2.5-1 for the specific channel bandwidth under test. The period of measurement shall be one sub-frame (1ms).
6.3.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.3.2.5
Test requirement

The minimum output power measured shall not exceed the values specified in Table 6.3.2.5-1. 
Table 6.3.2.5-1: Minimum output power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-39 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.3
Transmit OFF power

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

FDD  aspects  missing or not yet determined:

· The Message contents are undefined

· Reference Measurement Channel is undefined 

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· The test case description has been verified to apply for both FDD and TDD 

6.3.3.1
Test purpose

To verify that the UE transmit OFF power is lower than the value specified in the test requirement.

6.3.3.2
Minimum conformance requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3.2-1. 
Table 6.3.3.2-1: Transmit OFF power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF  power
	-50 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


The normative reference for this requirement is TS 36.101 [2] clause 6.3.3.

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE is not considered to be OFF.

An excess transmit OFF power power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs 
6.3.3.3
Test applicability

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

6.3.3.4
Test description

6.3.3.4.1
Initial conditions

Test Environment: Normal as specified in TS 36.508[7] subclause 4.1.

Frequencies to be tested: mid range as specified in TS 36.508 subclause 4.3.1.

Channel bandwidths to be tested: 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.
1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in [FFS]

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and not receiving payload data from the SS. Message contents as defined in clause 6.3.3.4.3.
6.3.3.4.2
Test procedure

1. Measure the UE transmission OFF power. The UE transmitter is OFF as the SS is not transmitting data to the UE therefore no data is looped back on the PUSCH. The period of measurement shall be at least one sub-frame (1ms).

6.3.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.3.3.5
Test requirement

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3.5-1. 
Table 6.3.3.5-1: Transmit OFF power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF  power
	-48.5 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.4
ON/OFF time mask

6.3.5
Power Control

Power control is used to limit the interference level and compensate the channel fading. The UE power is defined as the mean power in a subframe or ON power duration, whichever is available. 
The UE transmission can be in two contiguity modes, i.e. contiguous transmission and non-contiguous transmission. The former has a transmission gap of 0 and the later has a transmission gap larger than 0. The transmission gap is the time interval between the end of the last UE transmission subframe and the beginning of the next UE transmission subframe or the UpPTS (for TDD).
6.3.5.1
Power Control Absolute power tolerance

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

FDD  aspects  missing or not yet determined:

· The Message contents are undefined

· Reference Measurement Channel is undefined 

· P0 Nominal PUSCH power levels are not confirmed for the two test points

· Need to figure out the expected UE power level based on downlink cell configuration

· Test tolerance and measurement uncertainty are not confirmed

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· TDD DL Reference Measurement Channel is undefined

· Test description section needs to be verified or modified (if necessary) for TDD applicability

6.3.5.1.1
Test purpose

To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than [x] ms. 
6.3.5.1.2
Minimum conformance requirement

The minimum requirement on absolute power tolerance is given in Table 6.3.5.1.2-1 over the power range bounded by the Maximum output power as defined in sub-clause 6.2.2 and the Minimum output power as defined in sub clause 6.3.2.

When the transmission bandwidth is confined within FUL_low and FUL_low + ΔTC or it is confined within FUL_high – ΔTC and FUL_high, the absolute power tolerance as specified in Table 6.3.5.1.1-1 is relaxed by reducing the lower limit by [1.5] dB

Table 6.3.5.1.2-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal conditions
	± 9.0 dB

	Extreme conditions
	± 12.0 dB


The normative reference for this requirement is TS 36.101 [2] clause 6.3.5.1.1.

6.3.5.1.3
Test applicability

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

6.3.5.1.4
Test description

6.3.5.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.5.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 

Table 6.3.5.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	2
	[FFS]
	QPSK 
	FULL
	FULL

	3MHz
	QPSK
	4
	[FSS]
	QPSK
	FULL
	FULL

	5MHz
	QPSK 
	8
	[FFS]
	QPSK 
	FULL
	FULL

	10MHz
	QPSK 
	16
	[FFS]
	QPSK 
	FULL
	FULL

	15MHz
	QPSK 
	25
	[FFS]
	QPSK 
	FULL
	FULL

	20MHz
	QPSK 
	30
	[FFS]
	QPSK 
	FULL
	FULL

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.3.5.1.4.1-1

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and not receiving payload data from the SS. Message contents are defined in clause 6.3.5.1.4.3.  

6.3.5.1.4.2
Test procedure

1. Start sending payload data from the SS to the UE.

2. Measure the initial output power of the first subframe of UE PUSCH first transmission.

3. Repeat for applicable test frequencies, channel bandwidths, operating band combinations, environmental conditions, and the for the two test points as indicated in section 6.3.5.1.4.3.

6.3.5.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:
Table 6.3.5.1.4.3-1: UplinkPowerControlCommon: Test point 1

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-25 UplinkPowerControlCommon-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-DEFAULT ::= SEQUENCE {

p0-NominalPUSCH
	-105
	Test point 1 to verify a UE relative low initial power transmission
	

	 p0-NominalPUSCH SEQUENCE {
	
	
	

	  persistantScheduling
	[-100] dBm
	
	

	  nonPersistantScheduling
	[-100] dBm
	
	


Table 6.3.5.1.4.3-2: UplinkPowerControlCommon: Test point 2

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-25 UplinkPowerControlCommon-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-DEFAULT ::= SEQUENCE  { 
p0-NominalPUSCH
	-95
	Test point 2 to verify a UE relative high initial power transmission
	

	 p0-NominalPUSCH SEQUENCE {
	
	
	

	  persistantScheduling
	[0] dBm
	
	

	  nonPersistantScheduling
	[0] dBm
	
	


6.3.5.1.5
Test requirement

The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3.5.1.5-1 and 6.3.5.1.5-2.

Table 6.3.5.1.5-1: Absolute power tolerance: test point 1
	
	Channel bandwidth /  expected output power (dBm)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Expected Measured power Normal conditions
	-12.4 ± [10.0]
	-15.4 ± [10.0]
	-6.2 ± [10.0]
	-3.2 ± [10.0]
	-1.5 ± [10.0]
	-0.2 ± [10.0]

	Expected Measured power Extreme conditions
	-12.4 ± [13.0]
	-15.4 ± [13.0]
	-6.2 ± [13.0]
	-3.2 ± [13.0]
	-1.5 ± [13.0]
	-0.2 ± [13.0]

	Note 1: The lowe power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3


Table 6.3.5.1.5-2: Absolute power tolerance: test point 2
	
	Channel bandwidth /  expected output power (dBm)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Expected Measured power Normal conditions
	-2.4 ± [10.0]
	1.6 ± [10.0]
	3.8 ± [10.0]
	6.8 ± [10.0]
	8.6 ± [10.0]
	9.8 ± [10.0]

	Expected Measured power Extreme conditions
	-2.4 ± [13.0]
	1.6 ± [13.0]
	3.8 ± [13.0]
	6.8 ± [13.0]
	8.6 ± [13.0]
	9.8 ± [13.0]

	Note 1: The upper power limit shall not exceed the maximum output power requirements defined by the power class in sub-clause 6.2.2.3


6.3.5.2
Power Control Relative power tolerance

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

FDD  aspects  missing or not yet determined:

· The Message contents are undefined

· Reference Measurement Channel to be used is undefined 

· Test procedure including the desired UE power pattern to test is undefined. 

· Meas uncertainty and Test tolerance are undefined

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability

6.3.5.2.1
Test purpose

To verify the ability of the UE transmitter to set its output power relatively to the power of the most recently transmitted sub-frame if the transmission gap between these sub-frames has been ≤ 20 ms.

6.3.5.2.2
Minimum conformance requirement

The UE shall meet the requirements specified in Table 6.3.5.2.2-1 and. Table 6.3.5.2.2-2

To account for RF Power amplifier mode changes TBD exceptions are allowed. For these exceptions the power tolerance limit is a maximum of [±6.0 dB] in Table 6.3.5.2.2-1.
Table 6.3.5.2.2-1: Relative Power Tolerance for Transmission (normal conditions)

	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	±2.5
	
	±1

	1 ≤ ΔP < 2
	±2.5
	
	n/a

	2 ≤ ΔP < 3
	±3.0
	
	±1.5

	3 ≤ ΔP < 4
	±3.5
	
	n/a

	4
	≤ ΔP ≤
	10
	±4.0
	
	±2.5

	10
	< ΔP ≤
	15
	±5.0
	
	n/a

	15
	< ΔP 
	
	±6.0
	
	n/a

	Note 1:
If PRACH changes frequency position an additional ± 1.5 dB relaxation is allowed

Note 2:
For extreme conditions an additional ± 2.0 dB relaxation is allowed for PUSCH/PUCCH/SRS/PRACH allocations


When the transmission bandwidth is confined within FUL_low and FUL_low + ΔTC or it is confined within FUL_high – ΔTC and FUL_high, the relative power tolerance as specified in Table 6.3.5.2.1-1 is relaxed by reducing the lower limit by [1.5] dB.

Table 6.3.5.2.2-2: Relative Power Tolerance for Transmission (extreme conditions)

	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[± MAX {4.0, P/2+4}]
	
	[± MAX {4.0 P/2+4}]

	4
	< ΔP ≤
	10
	[± 6.0]
	
	]± 5.0]

	10
	< ΔP ≤
	15
	[± 7.0]
	
	n/a

	15
	< ΔP ≤
	20
	[± 8.0]
	
	n/a

	20
	< ΔP
	
	[± 8.0]
	
	n/a

	Note 1: For PRACH maximum power step is 6 dB


For a sub-frame excluding a SRS symbol, the power change is defined as the relative power difference between the mean power of the original (reference) sub-frame and the mean power of the target subframe, not including the transient duration. . The mean power of successive sub-frames shall be calculated according to Figure 6.3.5.2.2-1

The observation period for a power step tolerance for a sub-frame which includes SRS symbol is FFS and requirements for handling PUCCH and SRS symbols power steps in the same sub-frame to be progressed. 

Figure 6.3.5.2.2-1: Power step template (TBD)
6.3.5.2.3
Test applicability

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

6.3.5.2.4
Test description

6.3.5.2.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as specified in TS 36.508[7] subclause 4.1.

Frequencies to be tested: mid range; as specified in TS 36.508 subclause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.5.4.2.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 

Table 6.3.5.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	[FSS]
	[FFS]
	QPSK 
	[FSS]
	[FFS]

	3MHz
	QPSK
	[FSS]
	[FSS]
	QPSK
	[FSS]
	[FSS]

	5MHz
	QPSK 
	[FSS]
	[FFS]
	QPSK 
	[FSS]
	[FFS]

	10MHz
	QPSK 
	[FSS]
	[FFS]
	QPSK 
	[FSS]
	[FFS]

	15MHz
	QPSK 
	[FSS]
	[FFS]
	QPSK 
	[FSS]
	[FFS]

	20MHz
	QPSK 
	[FSS]
	[FFS]
	QPSK 
	[FSS]
	[FFS]

	Note 1. Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3. Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4. The UL and DL Reference Measurement channels are set according to table 6.3.5.4.2.1-1
5. Propagation conditions are set according to Annex B.0.
6. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.3.5.2.4.3.  

6.3.5.2.4.2
Test procedure

6.3.5.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.5.2.5
Test requirement

Each UE power step measured in the test procedure 6.3.5.2.4.2 should satisfy the test requirements specified in Table 6.3.5.2.5-1 and. Table 6.3.5.2.5-2.

The number of exceptions allowed where the power tolerance limit is a maximum of [±6.0dB] is TBD
Table 6.3.5.2.5-1: Relative Power Tolerance for Transmission (normal conditions)

	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	±2.5 + TT
	
	±1 + TT

	1 ≤ ΔP < 2
	±2.5 + TT
	
	n/a

	2 ≤ ΔP < 3
	±3.0 + TT
	
	±1.5 + TT

	3 ≤ ΔP < 4
	±3.5 + TT
	
	n/a

	4
	≤ ΔP ≤
	10
	±4.0 + TT
	
	±2.5 + TT

	10
	< ΔP ≤
	15
	±5.0 + TT
	
	n/a

	15
	< ΔP 
	
	±6.0 + TT
	
	n/a

	Note 1:
If PRACH changes frequency position an additional ± 1.5 dB relaxation is allowed

Note 2:
For extreme conditions an additional ± 2.0 dB relaxation is allowed for PUSCH/PUCCH/SRS/PRACH allocations


Table 6.3.5.2.5-2: Relative Power Tolerance for Transmission (extreme conditions)

	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[± MAX {4.0, P/2+4}]
	
	[± MAX {4.0 P/2+4}]

	4
	< ΔP ≤
	10
	[± 6.0]
	
	[± 5.0]

	10
	< ΔP ≤
	15
	[± 7.0]
	
	n/a

	15
	< ΔP ≤
	20
	[± 8.0]
	
	n/a

	20
	< ΔP
	
	[± 8.0]
	
	n/a

	Note 1: For PRACH maximum power step is 6 dB


6.3.5.3
Aggregate power control tolerance

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

FDD  aspects  missing or not yet determined:

· Reference Measurement Channel to be used is undefined 

· Meas uncertainty and Test tolerance are undefined

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability

6.3.5.3.1
Test purpose

To verify the ability of the UE to maintain its power level after a specific number of consecutive subframes in response to 0 dB TPC commands, when the power control parameters specified in TS 36.213 are constant.

6.3.5.3.2
Minimum conformance requirement

The UE shall meet the requirements specified in Table 6.3.5.3.2-1 for relative power control over the power range bounded by the minimum output power as defined in sub clause 6.3.2 and the maximum output power in sub‑clause 6.2.2. 

Table 6.3.5.3.2-1: Power control tolerance after [10] subframes

	TPC command
	Power tolerance after [10] subframes

	0 dB
	[TBD] dB

	Note 1:
The UE transmission gap is [TBD] ms.


6.3.5.3.3
Test applicability

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

6.3.5.3.4
Test description

6.3.5.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.3.5.3.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 

Table 6.3.5.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	[FFS]
	[FFS]
	QPSK 
	[FULL]
	[FULL]

	3MHz
	QPSK
	[FSS]
	[FSS]
	QPSK
	[FULL]
	[FULL]

	5MHz
	QPSK 
	[FFS]
	[FFS]
	QPSK 
	[FULL]
	[FULL]

	10MHz
	QPSK 
	[FFS]
	[FFS]
	QPSK 
	[FULL]
	[FULL]

	15MHz
	QPSK 
	[FFS]
	[FFS]
	QPSK 
	[FULL]
	[FULL]

	20MHz
	QPSK 
	[FFS]
	[FFS]
	QPSK 
	[FULL]
	[FULL]

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3. 

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.3.5.3.4.1-1

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.3.5.3.4.3.  

6.3.5.3.4.2
Test procedure

1. Send TPC commands to the UE to ensure that the UE transmits at 0dBm [+/- TT].

2. Start sending continuous TPC commands = 0dB to the UE.

3. Measure the power of 2 subframes apart from each other 10 TTI and verify the UE transmitted power is maintained within the test requirements. The period of each of the two individual measurements shall be one sub-frame (1ms).

6.3.5.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.5.3.5
Test requirement

The requirement for the power measured in step (3) of the test procedure shall not exceed the values specified in Table 6.3.5.3.5-1.

Table 6.3.5.3.5-1: Power control tolerance after [10] subframes

	TPC command
	Test requirement power tolerance after [10] subframes

	0 dB
	[TBD] dB +/- TT

	Note 1:
The measured power difference between the two power measurements 10 subframes apart shall be within the specified tolerance value.


6.4
Void

6.5
Transmit signal quality

Editor’s note: The test cases for Frequency error, EVM, IQ-component and In-band emission are incomplete. The following aspects are either missing or not yet determined:

FDD aspects missing or not yet determined:

· Reference Measurement Channels for 64QAM  are undefined

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

·  The UE call setup details are undefined

· The details on how to move from the different measurement points are undefined

· The Test system uncertainties and test tolerance applicable to this test are not confirmed

· Global In-Channel Tx-Test is not complete
· Measurement points (test vectors) are missing 
· Downlink Cell power levels for the frequency error test procedure are not defined
· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· The transmission signal test cases descriptions have been verified to apply for both FDD and TDD exactly as they are

6.5.1
Frequency Error

6.5.1.1

Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.  

6.5.1.2

Test applicability

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

6.5.1.3

Minimum conformance requirements

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5ms) compared to the carrier frequency received from the E-UTRA Node B.

The normative reference for this requirement is TS 36.101 clause 6.5.1

6.5.1.4

Test description

6.5.1.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.1.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.5.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508[7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.5.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.5.1.4.3.

6.5.1.4.2
Test procedure

1. Cell downlink power levels are set according to Table 7.3.5-1 according to the appropriate operating band and channel bandwidth with no boosting being applied as specified in Table C.3.1-1
2. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum output power

3. Measure the Frequency Error using Global In-Channel Tx-Test (Annex E)
6.5.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.1.5

Test requirement

The 20 frequency error Δf results must fulfil the test requirement:

|Δf|  ≤ (0.1 PPM + 15 Hz)
6.5.2
Transmit modulation

Transmit modulation defines the modulation quality for expected in-channel RF transmissions from the UE.  This transmit modulation limit is specified in terms of; an Error Vector Magnitude (EVM) for the allocated resources blocks (RB), an I/Q component and an in-band emissions for the non-allocated RB and a spectrum flatness across the subcarriers of allocated resource blocks (RB)..

6.5.2.1

Error Vector Magnitude (EVM)

6.5.2.1.1
Test Purpose

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the IQ origin offset is removed from the measured waveform.

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of Error Vector Magnitude (EVM). 

The basic EVM measurement interval is one slot.

6.5.2.1.2
Test applicability

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

6.5.2.1.3
Minimum conformance requirements

EVM measurements are evaluated for 10 consecutive uplink sub-frames for the average EVM case,and 60 consecutive subframes for the reference signal EVM case, the different modulations schemes shall not exceed the values specified in Table 6.5.2.1.3-1 for the parameters defined in Table 6.5.2.1.3-2. For EVM evaluation purposes, all PUCCH formats 1, 1a, 1b, 2, 2a and 2b are considered to have the same EVM requirement as QPSK modulated.

Table 6.5.2.1.3-1: Minimum requirements for Error Vector Magnitude

	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	QPSK  or BPSK
	%
	17.5
	[17.5]

	16QAM 
	%
	12.5
	[12.5]

	64QAM 
	%
	[tbd]
	[tbd]


Table 6.5.2.1.3-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( [-40]

	Operating conditions
	
	Normal conditions

	Basic measurement period
	
	slot


The normative reference for this requirement is TS 36.101 [2] clause 6.5.2.1.1.

6.5.2.1.4
Test description

6.5.2.1.4.1

Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.1.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.5.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	See Table 6.5.1.4.1-1

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	1

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	Full
	Full

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	1
	1

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	4
	4

	3MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	Full
	Full

	3MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	4
	4

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	8
	8

	5MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	Full
	Full

	5MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	8
	8

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	12
	12

	10MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	Full
	Full

	10MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	12
	12

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	16
	16

	15MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	Full
	Full

	15MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	16
	16

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	18
	18

	20MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	Full
	Full

	20MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	18
	18

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2: For partial RB allocation, the starting resource block shall be RB #0 and RB# (max - RB allocation) of the channel bandwidth.


NOTE: Reference measurement channel for PUCCH is not defined yet.

1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508[7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in Table 6.5.2.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.5.2.1.4.3.

6.5.2.1.4.2

Test procedure

1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum output power.

2. Measure the EVM using Global In-Channel Tx-Test (Annex E).
3. Set the power level of UE to [-38]dBm, or send power control “down” commands to the UE until UE output power is [–38]dBm, with [±2dB] tolerance.

4. Measure the EVM using Global In-Channel Tx-Test (Annex E).
6.5.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.1.5
Test requirement
The EVM derived in E.4.2 shall not exceed 17,5 % +TT for QPSK and BPSK, 12,5% +TT for 16 QAM and  [tbd] % for 64 QAM.
The 
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 derived in E.4.2 shall not exceed [17,5 %] +TT when embedded with data symbols of  QPSK and BPSK,  [12,5%] +TT  for 16 QAM and  [tbd] % for 64 QAM.6.5.2.2

IQ-component

6.5.2.2.1

Test Purpose

I/Q origin offset is an interference caused by crosstalk or DC offset and expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. I/Q origin offset interferes with the centre sub carriers of the UE under test (if allocated), especially, when their amplitude is small. The measurement interval is defined over one slot in the time domain.

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of IQ origin offset.

6.5.2.2.2

Test applicability

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

6.5.2.2.3

Minimum conformance requirements

The relative carrier leakage power (IQ origin offset power) shall not exceed the values specified in Table 6.5.2.2.3-1.

Table 6.5.2.2.3-1: Minimum requirements for Relative Carrier Leakage Power
	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	Output power >0 dBm
	-25

	
	-30 dBm ≤ Output power ≤0 dBm
	-20

	
	-40 dBm ( Output power < -30 dBm
	-10


The normative reference for this requirement is TS 36.101 clause 6.5.2.2.1

6.5.2.2.4
Test description

6.5.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.2.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.5.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	See Table 6.5.1.4.1-1

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	1

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	4
	4

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	8
	8

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	12
	12

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	16
	16

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	18
	18

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2: For partial RB allocation, the starting resource block shall be RB #0 and RB# (max - RB allocation) of the channel bandwidth.


1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508[7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in Table 6.5.2.2.4.1-1.

5.
Propagation conditions are set according to Annex B.0

6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.5.2.2.4.3.

6.5.2.2.4.2
Test procedure
1.  Set the power level of UE to  [2]dBm, with [±2dB] tolerance..

2. Measure IQ offset using Global In-Channel Tx-Test (Annex E).

3.
Set the power level of UE to [-28] dBm,or send power control “down” commands to the UE until UE output power is [–28] dBm,with [±2dB] tolerance.

4.
Measure IQ offset using Global In-Channel Tx-Test (Annex E).

5.
Set the power level of UE to [-38]dBm,or send power control “down” commands to the UE until UE output power is [–38] dBm,with [±2dB] tolerance.
6.
Measure IQ offset using Global In-Channel Tx-Test (Annex E).

6.5.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.2.5
Test requirement

Each of the 20 IQ offset results, derived in Annex E.3.1,shall  not exceed the values in table 6.5.2.2.5-1

Table 6.5.2.2.5-1: Test  requirements for Relative Carrier Leakage Power
	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	[2] dBm ±[2dB]
	-25+[tbd]

	
	[-28] dBm ±[2dB]
	-20+[tbd]

	
	[-38] dBm ±[2dB]
	-10+[tbd]


6.5.2.3

In-band emissions for non allocated RB

6.5.2.3.1

Test Purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks 
The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The basic in-band emissions measurement interval is defined over one slot in the time domain.

6.5.2.3.2

Test applicability

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

6.5.2.3.3
Minimum conformance requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.3-1.

Table 6.5.2.3.3-1: Minimum requirements for in-band emissions

	Parameter Description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 2)

	IQ Image
	dB
	-25
	Image frequencies (Notes 2, 3)

	DC


	dBc
	-25
	Output power > 0 dBm
	LO frequency (Notes 4, 5)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	Note 1:
The minimum requirement is calculated from any of the listed requirements, whichever is the highest power.

Note 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

Note 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

Note 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
Note 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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Note 6: 
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is the Transmission Bandwidth (see Figure 5.4.2-1).

Note 7: 
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1).

Note 8: 
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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Note 9:  
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


The normative reference for this requirement is TS 36.101 [2] clause 6.5.2.3.1.

The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The basic in-band emissions measurement interval is defined over one slot in the time domain.  

6.5.2.3.4
Test description

6.5.2.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.3.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	See Table 6.5.1.4.1-1

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	1

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	4
	4

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	8
	8

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	12
	12

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	16
	16

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	18
	18

	Note 1. Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2. For partial RB allocation, the starting resource block shall be RB #0 and RB# (max - RB allocation) of the channel bandwidth.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Figure A.1.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3. Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in Table 6.5.2.3.4.1-1.

5.
Propagation conditions are set according to Annex B.0

6. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause  6.5.2.3.4.3.

6.5.2.3.4.2
Test procedure

1. Set the power level of UE to  [2]dBm, with [±2dB] tolerance.
2. Measure In-band emission using Global In-Channel Tx-Test (Annex E)
3. Set the power level of UE to [-28]dBm,or send power control “down” commands to the UE until UE output power is [–28]dBm,with [±2dB] tolerance.
4. Measure In-band emission using Global In-Channel Tx-Test (Annex E) 
5. Set the power level of UE to [-38]dBm, or send power control “down” commands to the UE until UE output power is [–38]dBm, with [±2dB] tolerance.
6. Measure In-band emission using Global In-Channel Tx-Test (Annex E) 
6.5.2.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.3.5
Test requirement

Each of the 20 In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Table 6.5.2.3.5-1

Table 6.5.2.3.5-1: Test requirements for in-band emissions

	Parameter Description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	IQ Image
	dB
	-25+TT
	Image frequencies (Notes 2, 3)

	DC


	dBc
	-23+[tbd]
	Output power =[2] dBm [±2dB]
	LO frequency (Notes 4, 5)

	
	
	-20+[tbd]
	Output power =[-28] dBm [±2dB]
	

	
	
	-10+[tbd]
	Output power =[-38] dBm [±2dB]
	

	Note 1:
The minimum requirement is calculated from any of the listed requirements, whichever is the highest power.

Note 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

Note 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

Note 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
Note 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
[image: image13.wmf]RB

N

 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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Note 6: 
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Note 7: 
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1). 

Note 8: 
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Note 9:  
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6.5.2.4

Spectrum flatness

6.5.2.4.1
Test Purpose

The spectrum flatness is a measure of  the relative power variation across the subcarriers of the RB of the allocated UL blocks. The basic spectrum flatness measurement interval is defined over one slot in the time domain.

6.5.2.4.2
Test applicability

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

6.5.2.4.3
Minimum conformance requirements

The spectrum flatness shall not exceed the values specified in Table 6.5.2.4.3-1 for normal conditions and Table 6.5.2.4.3-2 for extreme conditions.
Table 6.5.2.4.3-1: Minimum requirements for spectrum flatness (normal conditions)

	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ 3MHz

and

If FUL_high -  FUL_measurement  ≥ 3 MHz
	+2/-2

	If FUL_measurement  -  FUL_low < 3 MHz

or

If FUL_high -  FUL_measurement  < 3 MHz
	+3/-5

	Note 1: FUL_low and FUL_high refers to each E-UTRA frequency band specified in Table 5.2-1

Note 2: FUL_measuremen  refers to frequency of the subcarrier being evaluated


Table 6.5.2.4.3-2: Minimum requirements for spectrum flatness (extreme conditions)

	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ 5 MHz

and

If FUL_high -  FUL_measurement  ≥ 5 MHz
	+2/-2

	If FUL_measurement  -  FUL_low < 5 MHz

or

If FUL_high -  FUL_measurement  < 5 MHz
	+4/-8

	Note 1: FUL_low and FUL_high refers to each E-UTRA frequency band specified in Table 5.2-1

Note 2: FUL_measurement  refers to frequency of the subcarrier  being evaluated


The normative reference for this requirement is TS 36.101 clause 6.5.2.4.1.

6.5.2.4.4
Test description

6.5.2.4.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.4.2.4.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively.
Table 6.5.2.4.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	See Table 6.5.1.4.1-1

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	See Table 6.5.1.4.1-1

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	Note 1. Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.


1. Connect the SS  to the UE antenna connectors as shown in TS 36.508 [7] Figure A.1.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3. Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in Table 6.5.2.4.4.1-1.

5.
Propagation conditions are set according to Annex B.0
6. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause  6.5.2.4.4.3. 
6.5.2.4.4.2
Test procedure

1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum output power.

2. Measure spectrum flatness using Global In-Channel Tx-Test (Annex E)

6.5.2.4.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.4.5
Test requirement

Each of  the 20 spectrum flatness functions, derived in Annex E.4.4, shall not exceed the values in Table 6.5.2.4.5-1 for normal conditions and Table 6.5.2.4.5-2 for extreme conditions.

Table 6.5.2.4.5-1: 
Test requirements for spectrum flatness (normal conditions)

	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ 3MHz

and

If FUL_high -  FUL_measurement  ≥ 3 MHz
	+2+[tbd]/-2+[tbd]

	If FUL_measurement  -  FUL_low < 3 MHz

or

If FUL_high -  FUL_measurement  < 3 MHz
	+3+[tbd]/-5+[tbd]

	Note 1: FUL_low and FUL_high refers to each E-UTRA frequency band specified in Table 5.2-1

Note 2: FUL_measurement  refers to frequency of the subcarrier being evaluated


Table 6.5.2.4.5-2: Test requirements for spectrum flatness (extreme conditions)

	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ 5MHz

and

If FUL_high -  FUL_measurement  ≥ 5 MHz
	+2+[tbd]/-2+[tbd]

	If FUL_measurement  -  FUL_low < 5 MHz

or

If FUL_high -  FUL_measurement  < 5 MHz
	+4+[tbd]/-8+[tbd]

	Note 1: FUL_low and FUL_high refers to each E-UTRA frequency band specified in Table 5.2-1

Note 2: FUL_measurement  refers to frequency of the subcarrier being evaluated


6.6
Output RF spectrum emissions

Unwanted emissions are divided into “Out-of-band emission” and “Spurious emissions” in 3GPP RF specifications. This notation is in line with ITU-R recommendations such as SM.329 ‎‎[2] and the Radio Regulations ‎[3].
ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.

Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.

The UE transmitter spectrum emission consists of the three components; the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.
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Figure 6.6-1: Transmitter RF spectrum

6.6.1
Occupied bandwidth

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

FDD  aspects  missing or not yet determined:

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

· Reference Measurement Channel is undefined

· Test case is not complete for FDD 

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· Test Case in this clause has been verified to apply for both FDD and TDD.

6.6.1.1
Test purpose

To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less than their specific limits
6.6.1.2
Test applicability

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

6.6.1.2
Minimum conformance requirements

Occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied channel bandwidth for all transmission bandwidth configurations (Resources Blocks) should be less than the channel bandwidth specified in Table 6.6.1.2-1

Table 6.6.1.2-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / channel bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Channel bandwidth [MHz]
	1.4
	3
	5
	10
	15
	20


The normative reference for this requirement is TS 36.101 [2] clause 6.6.1.

6.6.1.4
Test description

6.6.1.4.1
Initial conditions

Test Environment: Normal as specified in TS 36.508 [7] subclause 4.1

Frequencies to be tested: mid range as specified in TS 36.508 subclause 4.3.1.

Channel bandwidths to be tested:all channel bandwidths as specified in TS 36.508 subclause 4.3.1.

1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in [FFS]

5.
Propagation conditions are set according to Annex B.0
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.1.4.3

6.6.1.4.2
Test procedure

1. Send continuously power control “up”commands to the UE until the UE output power shall be maximum level.

2. Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is one active uplink slot. 

3. Calculate the total power within the range of all frequencies measured in '2)' and save this value as "Total Power".

4. Sum up the power upward from the lower boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Lower Frequency".

5. Sum up the power downward from the upper boundary of the measured frequency range in '2)' and seek the limit frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".

6. Calculate the difference ("Upper Frequency"  "Lower Frequency" = "Occupied Bandwidth") between two limit frequencies obtained in '4)' and '5)'.

6.6.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6

6.6.1.5
Test requirement

The measured Occupied Bandwidth shall not exceed values in Table 6.6.1.5-1.
Table 6.6.1.5-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / channel bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Channel bandwidth [MHz]
	1.4
	3
	5
	10
	15
	20


6.6.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the nominal channel resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a Spectrum Emission Mask and Adjacent Channel Leakage power Ratio.

6.6.2.1
Spectrum Emission Mask

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

FDD  aspects  missing or not yet determined:

· Test procedure should be verified so that UE transmit with appropriate output power according to each test configuration.
· Test case is not complete for FDD
TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· The test cases in this clause have been verified to apply for both FDD and TDD

6.6.2.1.1
Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth.

6.6.2.1.2
Test applicability 
This test case applies to all types of E-UTRA FDD UE release 8 and forward.
6.6.2.1.3
Minimum conformance requirements

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the edge of the assigned E-UTRA channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1.3-1 the spurious requirements in clause 6.6.3 are applicable.
The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.3-1 for the specified channel bandwidth. 

Table 6.6.2.1.3-1: General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-5
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
The normative reference for this requirement is TS 36.101 [2] clause 6.6.2.1.

6.6.2.1.4
Test description

6.6.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.2.1.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.6.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, 10MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK
	2
	[FFS]
	QPSK 
	Full
	Full

	1.4MHz
	QPSK
	2
	[FFS]
	QPSK 
	5
	5

	1.4MHz
	QPSK
	2
	[FFS]
	16QAM 
	5
	5

	3MHz
	QPSK
	4
	[FFS]
	QPSK 
	Full
	Full

	3MHz
	QPSK
	4
	[FFS]
	QPSK 
	4
	4

	3MHz
	QPSK
	4
	[FFS]
	16QAM 
	4
	4

	5MHz
	QPSK
	8
	[FFS]
	QPSK 
	Full
	Full

	5MHz
	QPSK
	8
	[FFS]
	QPSK 
	8
	8

	5MHz
	QPSK
	8
	[FFS]
	16QAM 
	8
	8

	10MHz
	QPSK
	16
	[FFS]
	QPSK 
	Full
	Full

	10MHz
	QPSK
	16
	[FFS]
	QPSK 
	12
	12

	10MHz
	QPSK
	16
	[FFS]
	16QAM 
	12
	12

	15MHz
	QPSK
	25
	[FFS]
	QPSK 
	Full
	Full

	15MHz
	QPSK
	25
	[FFS]
	QPSK 
	16
	16

	15MHz
	QPSK
	25
	[FFS]
	16QAM 
	16
	16

	20MHz
	QPSK
	30
	[FFS]
	QPSK 
	Full
	Full

	20MHz
	QPSK
	30
	[FFS]
	QPSK 
	18
	18

	20MHz
	QPSK
	30
	[FFS]
	16QAM 
	18
	18

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 2: For QPSK with partial RB allocation, the UE transmitted power shall not be adjusted by MPR, i.e. the UE shall transmit with MPR = 0 dB. For QPSK with full RB allocation and 16QAM with partial RB allocation, the UE transmitted power might be adjusted by allowed MPR ≤ 1 dB.
Note 3.  For low range frequency, the starting resource block of partial RB allocation shall be RB# (max - RB allocation) of the channel bandwidth. 

Note 4.  For middle range frequency, the starting resource block of partial RB allocation shall be RB# 0 and RB# (max - RB allocation) of the channel bandwidth. 

Note 5.  For high range frequency, the starting resource block of partial RB allocation shall be RB# 0 of the channel bandwidth.


1.
Connect the SS to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.6.2.1.4.1-1
5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.2.1.4.3.

6.6.2.1.4.2
Test procedure
1.
Send continuously power control “up”commands to the UE to ensure that the UE transmits at its maximum power according to each test configuration in Table 6.6.2.3.4.1-1.
2.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.2.1.5-1. The center frequency of the filter shall be stepped in contiguous steps according to table 6.6.2.1.5-1. The measured power shall be recorded for each step.

6.6.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.6.2.1.5
Test requirements

The power of any UE emission shall fullfil requirements in Table.6.6.2.1.5-1.
Table 6.6.2.1.5-1: General E-UTRA spectrum emission mask 

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	0-1
	-8.5
	-11.5
	-13.5 
	-16.5
	-18.5
	-19.5
	30 kHz 

	1-2.5
	-8.5
	-8.5
	-8.5
	-8.5
	-8.5
	-8.5
	1 MHz

	2.5-2.8
	-23.5 
	
	
	
	
	
	1 MHz

	2.8-5
	-25 
	
	
	
	
	
	1 MHz

	2.5-5
	
	-8.5 
	-8.5
	-8.5
	-8.5
	-8.5 
	1 MHz

	5-6
	
	-23.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	6-10
	
	
	-23.5
	-11.5
	-11.5
	-11.5 
	1 MHz

	10-15
	
	
	
	-23.5
	-11.5
	-11.5 
	1 MHz

	15-20
	
	
	
	
	-23.5 
	-11.5 
	1 MHz

	20-25
	
	
	
	
	
	-23.5 
	1 MHz

	NOTE 1: The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

NOTE 2: The first and last measurement position with a 1 MHz filter for 1-2.5 MHz offset range is at ΔfOOB equals to 1.5 MHz and 2.0 MHz. Similarly for other ΔfOOB ranges

NOTE 3: The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel

NOTE 4: The 2.5-2.8 MHz offset range applies only for 1.4 MHz channel bandwidth. In this case the measurement position is at ΔfOOB equals to 3 MHz.


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2
Additional Spectrum Emission Mask 

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

FDD aspects missing or not yet determined:

· Test procedure should be verified so that UE transmit with appropriate output power according to each test configuration 
· Reference Measurement Channel is undefined

· The specific position of partial RBs should be verified
· Test case is not complete for FDD
TDD aspects missing or not yet determined:

· Test case is not complete for TDD

· The test cases in this clause have been verified to apply for both FDD and TDD

6.6.2.2.1
Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.

6.6.2.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 8 and forward.
6.6.2.2.3
Minimum conformance requirements
6.6.2.2.3.1
Minimum requirement (network signalled value "NS_03")
When "NS_03" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.3.1-1.

Table 6.6.2.2.3.1-1: Additional requirements (network signalled value "NS_03")

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18 
	-20
	-21 
	30 kHz 

	( 1-2.5
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-5
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	-13
	-13
	1 MHz

	( 15-20
	
	
	
	
	-25
	-13
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
The normative reference for this requirement is TS 36.101 [2] clause 6.6.2.2.1.
6.6.2.2.3.2
Minimum requirement (network signalled value "NS_04")
When "NS_04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.3.2-1.

Table 6.6.2.2.3.2-1: Additional requirements (network signalled value "NS_04")

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18 
	-20 
	-21
	30 kHz 

	( 1-2.5
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-5
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5-6
	
	-25
	-25
	-25
	-25
	-25
	1 MHz

	( 6-10
	
	
	-25
	-25
	-25
	-25
	1 MHz

	( 10-15
	
	
	
	-25
	-25
	-25
	1 MHz

	( 15-20
	
	
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
The normative reference for this requirement is TS 36.101 [2] clause 6.6.2.2.2.
6.6.2.2.3.3
Minimum requirement (network signalled value "NS_06" or NS_07)
When "NS_06" or “NS_07” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.3.3-1.

Table 6.6.2.2.3.3-1: Additional requirements (network signalled value "NS_06" or “NS_07”)

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	Measurement bandwidth

	( 0-0.1
	-13
	-13
	-15 
	-18 
	30 kHz 

	( 0.1-1
	-13
	-13
	-13
	-13
	100 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-5
	-25
	-13
	-13
	-13
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	1 MHz


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
The normative reference for this requirement is TS 36.101 [2] clause 6.6.2.2.3.
6.6.2.2.4
Test description

6.6.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.2.2.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 
Table 6.6.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, 10MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	5
	5

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	5
	5

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	4
	4

	3MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	4
	4

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	8
	8

	5MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	8
	8

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	12
	12

	10MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	12
	12

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	16
	16

	15MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	16
	16

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	Full

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	18
	18

	20MHz
	[FFS]
	[FFS]
	[FFS]
	16QAM 
	18
	18

	Note 1. Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 2: For QPSK with partial RB allocation, the UE transmitted power shall not be adjusted by MPR, i.e. the UE shall transmit with MPR = 0 dB. For QPSK with full RB allocation and 16QAM with partial RB allocation, the UE transmitted power might be adjusted by allowed MPR ≤ 1 dB.
Note 3.  For low range frequency, the starting resource block of partial RB allocation shall be RB# (max - RB allocation) of the channel bandwidth. 
Note 4.  For middle range frequency, the starting resource block of partial RB allocation shall be RB# 0 and RB# (max - RB allocation) of the channel bandwidth. 
Note 5.  For high range frequency, the starting resource block of partial RB allocation shall be RB# 0 of the channel bandwidth.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in [FFS]

5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.2.2.4.3.

6.6.2.2.4.2
Test procedure
1.
Send continuously power control “up”commands to the UE to ensure that the UE transmits at its maximum power according to each test configuration in Table 6.6.2.2.4.1-1.

2.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.6.2.2.5.1-1, 6.6.2.2.5.2-1, 6.6.2.2.5.3-1. The center frequency of the filter shall be stepped in contiguous steps according to table 6.6.2.2.5.1-1, 6.6.2.2.5.2-1, 6.6.2.2.5.3-1. The measured power shall be recorded for each step.

6.6.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6, with the following exceptions for each network signalled value.

6.6.2.2.4.3.1
Message contents exceptions (network signalled value "NS_03")
1.  Information element additionalSpectrumEmission is set to NS_03. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.6.2.2.4.3.1-1: SystemInformationBlockType2 :Additional spurious emissions requirement
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	NS_03
	
	


6.6.2.2.4.3.2
Message contents exceptions (network signalled value "NS_04")
1.  Information element additionalSpectrumEmission is set to NS_04. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.6.2.2.4.3.2-1: SystemInformationBlockType2 :Additional spurious emissions requirement
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	NS_04
	
	


6.6.2.2.4.3.3
Message contents exceptions (network signalled value "NS_06" or “NS_07”)
1.  Information element additionalSpectrumEmission is set to NS_06. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.6.2.2.4.3.3-1: SystemInformationBlockType2 :Additional spurious emissions requirement
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	NS_06/NS_07
	
	


6.6.2.2.5
Test requirements

6.6.2.2.5.1
Test requirements (network signalled value "NS_03")
When "NS_03" is indicated in the cell, the power of any UE emission shall fulfil requirements in Table 6.6.2.2.5.1-1.

Table 6.6.2.2.5.1-1: Additional requirements (network signalled value "NS_03")

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	0-1
	-8.5
	-11.5
	-13.5 
	-16.5
	-18.5
	-19.5
	30 kHz 

	1-2.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	2.5-5
	-23.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	5-6
	
	-23.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	6-10
	
	
	-23.5
	-11.5
	-11.5
	-11.5
	1 MHz

	10-15
	
	
	
	-23.5
	-11.5
	-11.5
	1 MHz

	15-20
	
	
	
	
	-23.5
	-11.5
	1 MHz

	20-25
	
	
	
	
	
	-23.5
	1 MHz

	NOTE 1: The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

NOTE 2: The first and last measurement position with a 1 MHz filter for 1-2.5 MHz offset range is at ΔfOOB equals to 1.5 MHz and 2.0 MHz. Similarly for other ΔfOOB ranges

NOTE 3: The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel
NOTE 4: Above SEM requirement applies to bands 2, 4, 10, 35, 36 corresponding to network signalling value NS_03 as defined in TS 36.101 [2] subclause 6.2.4 Table 6.2.4-1.


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.2.5.2
Test requirements (network signalled value "NS_04")
When "NS_04" is indicated in the cell, the power of any UE emission shall fulfil requirements in Table 6.6.2.2.5.2-1.

Table 6.6.2.2.5.2-1: Additional requirements (network signalled value "NS_04")

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	0-1
	-8.5
	-11.5
	-13.5
	-16.5
	-18.5
	-19.5
	30 kHz 

	1-2.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	 2.5-5
	-23.5
	-11.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	5-6
	
	-23.5
	-23.5
	-23.5
	-23.5
	-23.5
	1 MHz

	 6-10
	
	
	-23.5
	-23.5
	-23.5
	-23.5
	1 MHz

	10-15
	
	
	
	-23.5
	-23.5
	-23.5
	1 MHz

	15-20
	
	
	
	
	-23.5
	-23.5
	1 MHz

	20-25
	
	
	
	
	
	-23.5
	1 MHz

	NOTE 1: The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

NOTE 2: The first and last measurement position with a 1 MHz filter for 1-2.5 MHz offset range is at ΔfOOB equals to 1.5 MHz and 2.0 MHz. Similarly for other ΔfOOB ranges

NOTE 3: The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel
NOTE 4: Above SEM requirement applies to bands 2, 4, 10, 35, 36 corresponding to network signalling value NS_04 as defined in TS 36.101 [2] subclause 6.2.4 Table 6.2.4-1.


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.2.5.3 Test requirements (network signalled value "NS_06" or “NS_07”)
When "NS_06" or “NS_07” is indicated in the cell, the power of any UE emission shall fulfil requirements in Table 6.6.2.2.5.3-1. 

Table 6.6.2.2.5.3-1: Additional requirements (network signalled value "NS_06" or “NS_07”)

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	Measurement bandwidth

	0-0.1
	-11.5
	-11.5
	-13.5
	-16.5
	30 kHz

	0.1-1
	-11.5
	-11.5
	-11.5
	-11.5
	100 kHz

	1-2.5
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	2.5-5
	-23.5
	-11.5
	-11.5
	-11.5
	1 MHz

	5-6
	
	-23.5
	-11.5
	-11.5
	1 MHz

	6-10
	
	
	-23.5
	-11.5
	1 MHz

	10-15
	
	
	
	-23.5
	1 MHz

	NOTE 1: The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

NOTE 2: The first and last measurement position with a 1 MHz filter for 1-2.5 MHz offset range is at ΔfOOB equals to 1.5 MHz and 2.0 MHz. Similarly for other ΔfOOB ranges

NOTE 3: The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel
NOTE 4: Above SEM requirement applies to bands 2, 4, 10, 35, 36 corresponding to network signalling value NS_06 as defined in TS 36.101 [2] subclause 6.2.4 Table 6.2.4-1.


NOTE: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.3
Adjacent Channel Leakage power Ratio

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

FDD aspects missing or not yet determined:

-
Test procedure should be verified so that UE transmit with appropriate output power according to each test configuration.

-
The specific position of partial RBs should be verified.

-
Test case is not complete for FDD
TDD aspects missing or not yet determined:

· Test case is not complete for TDD

Test Case in this clause has been verified to apply for both TDD and FDD.
6.6.2.3.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR). 

6.6.2.3.2
Test applicability

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

6.6.2.3.3
Minimum conformance requirements
ACLR requirements are specified for two scenarios for an adjacent E -UTRAACLR   and UTRAACLR1/2 as shown in Figure 6.6.2.3.3-1.
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Figure 6.6.2.3.3-1: Adjacent Channel Leakage Power Ratio requirements

6.6.2.3.3.1
Minimum conformance requirements for E-UTRA

E-UTRA ACLR (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidth specified in Table 6.6.2.3.3.1-1.

If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the valued specified in Table 6.6.2.3.3.1-1.

Table 6.6.2.3.3.1-1: General requirements for E-UTRAACLR
	
	Channel bandwidth  / E-UTRAACLR1   / measurement bandwidth 

	
	1.4 

MHz
	3.0 

MHz
	5 

MHz
	10  

MHz
	15 

MHz
	20  

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


The normative reference for this requirement is TS 36.101 [2] subclause 6.6.2.3.1.

6.6.2.3.3.2
 Minimum conformance requirements for UTRA

UTRA ACLR (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent UTRA channel frequency. 

UTRA ACLR is specified for both the first UTRA adjacent channel (UTRAACLR1) and the 2nd UTRA adjacent channel (UTRAACLR2) .The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor = 0.22. The assigned E-UTRA channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.3.2-1.
If the measured UTRA channel power is greater than –50dBm then the UTRAACLR1　and  UTRAACLR2 shall be higher than the valued specified in Table 6.6.2.3.3.2-1.
Table 6.6.2.3.3.2-1: General requirements for UTRAACLR1/2
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	2.5+BWUTRA/2
	5+BWUTRA/2
	7.5+BWUTRA/2
	10+BWUTRA/2

	UTRAACLR2
	-
	-
	36 dB
	36 dB
	36 dB
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	2.5+3*BWUTRA/2
	5+3*BWUTRA/2
	7.5+3*BWUTRA/2
	10+3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5MHz channel Measurement bandwidth1
	-
	-
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth2
	-
	-
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz

	NOTE 1: Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2: Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


The normative reference for this requirement is TS 36.101 subclause 6.6.2.3.2.

6.6.2.3.4
Test description

6.6.2.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.6.2.3.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.6.2.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, 10MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	2
	[FFS]
	QPSK 
	Full
	Full

	1.4MHz
	QPSK
	2
	[FFS]
	QPSK 
	5
	5

	1.4MHz
	QPSK
	2
	[FFS]
	16QAM 
	5
	5

	3MHz
	QPSK
	4
	[FFS]
	QPSK 
	Full
	Full

	3MHz
	QPSK
	4
	[FFS]
	QPSK 
	4
	4

	3MHz
	QPSK
	4
	[FFS]
	16QAM 
	4
	4

	5MHz
	QPSK
	8
	[FFS]
	QPSK 
	Full
	Full

	5MHz
	QPSK
	8
	[FFS]
	QPSK 
	8
	8

	5MHz
	QPSK
	8
	[FFS]
	16QAM 
	8
	8

	10MHz
	QPSK
	16
	[FFS]
	QPSK 
	Full
	Full

	10MHz
	QPSK
	16
	[FFS]
	QPSK 
	12
	12

	10MHz
	QPSK
	16
	[FFS]
	16QAM 
	12
	12

	15MHz
	QPSK
	25
	[FFS]
	QPSK 
	Full
	Full

	15MHz
	QPSK
	25
	[FFS]
	QPSK 
	16
	16

	15MHz
	QPSK
	25
	[FFS]
	16QAM 
	16
	16

	20MHz
	QPSK
	30
	[FFS]
	QPSK 
	Full
	Full

	20MHz
	QPSK
	30
	[FFS]
	QPSK 
	18
	18

	20MHz
	QPSK
	30
	[FFS]
	16QAM 
	18
	18

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2: For QPSK with partial RB allocation, the UE transmitted power shall not be adjusted by MPR, i.e. the UE shall transmit with MPR = 0 dB. For QPSK with full RB allocation and 16QAM with partial RB allocation, the UE transmitted power might be adjusted by allowed MPR ≤ 1 dB.
Note 3: For low range frequency, the starting resource block of partial RB allocation shall be RB# (max - RB allocation) of the channel bandwidth.
Note 4: For middle range frequency, the starting resource block of partial RB allocation shall be RB# 0 and RB# (max - RB allocation) of the channel bandwidth.
Note 5: For high range frequency, the starting resource block of partial RB allocation shall be RB# 0 of the channel bandwidth.


1.
Connect the SS to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.6.2.3.4.1-1.

5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.2.3.4.3.

6.6.2.3.4.2
Test procedure

1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power according to each test configuration in Table 6.6.2.3.4.1-1.
2. Measure the rectangular filtered mean power for E-UTRA.

3. Measure the rectangular filtered mean power of the first E-UTRA adjacent channel. 

4. Measure the RRC filtered mean power of the first and the second UTRA adjacent channel. 

5. Calculate the ratio of the power between the values measured in step 3 over step 2 for E-UTRAACLR. 

6. Calculated the ratio of the power between the values measured in step 4 over step 2 for UTRAACLR1, UTRAACLR2.

6.6.2.3.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.

6.6.2.3.5
Test requirement

6.6.2.3.5.1
Test requirements E-UTRA
If the measured adjacent channel power is greater than –50 dBm then the measured E-UTRAACLR, derived in step 5), shall be higher than the limits in table 6.6.2.3.5.1-1.
Table 6.6.2.3.5.1-1: E-UTRA UE ACLR

	
	Channel bandwidth  / E-UTRAACLR1   / measurement bandwidth 

	
	1.4 

MHz
	3.0 

MHz
	5 

MHz
	10  

MHz
	15 

MHz
	20  

MHz

	E-UTRAACLR1
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB
	29.2 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UE channel
	+1.4 MHz or -1.4 MHz
	+3 MHz or 

-3 MHz
	+5MHz or

-5MHz
	+10MHz or

-10MHz
	+15MHz or -15MHz
	+20MHz or

-20MHz


6.6.2.3.5.2 Test requirements UTRA
If the measured UTRA channel power is greater than –50dBm then the measured UTRAACLR1, UTRAACLR2, derived in step 6), shall be higher than the limits in table 6.6.2.3.5.2-1.
Table 6.6.2.3.5.2-1: UTRA UE ACLR
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB
	32.2 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	2.5+BWUTRA/2
	5+BWUTRA/2
	7.5+BWUTRA/2
	10+BWUTRA/2

	UTRAACLR2
	-
	-
	35.2 dB
	35.2 dB
	35.2 dB
	35.2 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	2.5+3*BWUTRA/2
	5+3*BWUTRA/2
	7.5+3*BWUTRA/2
	10+3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	-
	-
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5MHz channel Measurement bandwidth1
	-
	-
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth2
	-
	-
	1.28 MHz
	1.28 MHz
	1.28 MHz
	1.28 MHz

	NOTE 1: Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2: Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

NOTE 3: BWUTRA for UTRA FDD is 5MHz and for UTRA TDD is 1.6MHz.


6.6.2.4
Additional ACLR requirements

Void
6.6.3
Spurious emissions

Editor’s note: The test cases for spurious emissions are incomplete. The following aspects are either missing or not yet determined:

FDD aspects missing or not yet determined:

-
The Core requirements for ΔfOOB for channel bandwidth 1.4 MHz and 3.0MHz.

-
The specific position of Single RB allocation is undefined.
-


-
Test case is not complete for FDD

TDD aspects missing or not yet determined:

· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability 

· Test requirement the text regarding the measured average power [ in one slot] needs to be verified

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements inline with SM.329 [3] and E-UTRA operating band requirement to address UE co-existence.
6.6.3.1
Transmitter Spurious emissions

6.6.3.1.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.

6.6.3.1.2
Test applicability

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

6.6.3.1.3
Minimum conformance requirements

The spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth. 
Table 6.6.3.1.3-1: ΔfOOB boundary between E-UTRA channel and spurious emission domain

	Channel bandwidth 
	1.4 MHz 
	3.0 MHz
	5
MHz
	10 MHz
	15 MHz
	20 MHz

	ΔfOOB  (MHz)
	[tbd]
	[tbd]
	10
	15
	20
	25


The spurious emission limits in Table 6.6.3.1.3-2 apply for all transmitter band configurations (RB) and channel bandwidths
Table 6.6.3.1.3-2: Spurious emissions limits 

	Frequency Range
	Maximum
Level
	Measurement
Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


The normative reference for this requirement is TS 36.101 [2] subclause 6.6.3.1.

6.6.3.1.4
Test description

6.6.3.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 6.6.3.1.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.6.3.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	2
	[FFS]
	QPSK 
	Full
	[FFS]

	1.4MHz
	QPSK 
	2
	[FFS]
	QPSK 
	1
	[FFS]

	3MHz
	QPSK 
	4
	[FFS]
	QPSK 
	Full
	[FFS]

	3MHz
	QPSK 
	4
	[FFS]
	QPSK 
	1
	[FFS]

	5MHz
	QPSK 
	8
	[FFS]
	QPSK 
	Full
	[FFS]

	5MHz
	QPSK 
	8
	[FFS]
	QPSK 
	1
	[FFS]

	10MHz
	QPSK 
	16
	[FFS]
	QPSK 
	Full
	[FFS]

	10MHz
	QPSK 
	16
	[FFS]
	QPSK 
	1
	[FFS]

	15MHz
	QPSK 
	25
	[FFS]
	QPSK 
	Full
	[FFS]

	15MHz
	QPSK 
	25
	[FFS]
	QPSK 
	1
	[FFS]

	20MHz
	QPSK 
	30
	[FFS]
	QPSK 
	Full
	[FFS]

	20MHz
	QPSK 
	30
	[FFS]
	QPSK 
	1
	[FFS]

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2.  The 1 RB allocation shall be tested at both RB #0 and RB #max.


1.
Connect the SS to the UE to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.6.3.1.4.1-1.

5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.3.1.4.3.

6.6.3.1.4.2
Test procedure

1.
Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.
2.
Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.

6.6.3.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.6.3.1.5
Test requirement

The measured average power of spurious emission, derived in step 2, shall not exceed the described value in tables 6.6.3.1.5-1.

The spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth shown in Table 6.6.3.1.3-1. 
Table 6.6.3.1.5-1: General spurious emissions test requirements
	Frequency Range
	Maximum
Level
	Measurement
Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


6.6.3.2
Spurious emission band UE co-existence

6.6.3.2.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to co-existing systems for the specified bands which has specific requirements in terms of transmitter spurious emissions.

6.6.3.2.2
Test applicability

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

6.6.3.2.3
Minimum conformance requirements

This clause specifies the requirements for the specified E-UTRA band as indicated in Table 6.6.3.2.3-1.

Table 6.6.3.2.3-1:
Spurious emission band UE co-existence limits
	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note 6, Note7 

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6, Note8 

	
	E-UTRA band 33
	1900
	- 
	1920
	-50
	1
	Note 3

	
	E-UTRA band 39
	1880
	- 
	1920
	-50
	1
	Note 3

	2
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	3
	E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 34, 38
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	4
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	5
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	6
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7 

	
	
	1884.5
	-
	1915.7
	
	
	Note8 

	7
	E-UTRA Band  1, 3, 7, 8, 33, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA Band 38
	2570
	- 
	2620
	-50
	1
	Note 3

	8
	E-UTRA Band  1, 8, 7, 33, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA band 3
	1805
	- 
	1830
	-50
	1
	Note 4

	
	E-UTRA band 3
	1805
	- 
	1880
	-36
	0.1
	Note 2,4

	
	E-UTRA band 3
	1830
	- 
	1880
	-50
	1
	Note 4

	
	E-UTRA band 7
	2640
	-
	2690
	 -50
	1
	Note 4

	
	E-UTRA band 7
	2640
	- 
	2690
	-36
	0.1
	Note 2,4

	9
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7 

	
	
	1884.5
	-
	1915.7
	
	
	Note8 

	10
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	11
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	Note7 

	
	
	1884.5
	-
	1915.7
	
	
	Note8 

	12
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low
	-
	FDL_high
	-50
	1
	

	13
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	14
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	 
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	17
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low
	-
	FDL_high
	-50
	1
	

	18
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	
	895
	-40
	1
	Note9

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	
	1915.7
	
	
	Note8

	19
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	
	895
	-40
	1
	Note9

	
	Frequency range
	1884.5
	
	1919.6
	-41
	0.3
	Note7

	
	
	1884.5
	
	1915.7
	
	
	Note8

	 
	 
	 
	 
	 
	 
	 
	 

	33
	E-UTRA Band  1, 3,  8, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note 5

	34
	E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 38,39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note 5

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note7 

	
	
	1884.5
	-
	1915.7
	
	
	Note8 

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	-
	
	
	
	 

	38
	E-UTRA Band 1,3, 33, 34
	FDL_low  
	-
	FDL_high
	-50
	1
	 

	39
	E-UTRA Band 34, 40
	FDL_low  
	-
	FDL_high
	-50
	1
	 

	40
	E-UTRA Band 1, 3, 33, 34, 39 
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	NOTE 1: FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.2-1

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1.3-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions.  An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.4.2-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth.

NOTE 3: To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4: Requirements are specified in terms of E-UTRA sub-bands

NOTE 5: For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 6: Applicable when NS_05 in section 6.6.3.3.3.1 is signalled by the network.

NOTE 7: Applicable when co-existence with PHS system operating in 1884.5
 -1919.6MHz.

NOTE 8: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9: Applicable when NS_[08] in section 6.6.3.3.3.3 is signalled by the network


NOTE: Bands 1,6,9,11,34 in the tables shall be reviewed after June 2012 because of PHS band operation change
The normative reference for this requirement is TS 36.101 [2] subclause 6.6.3.2.

6.6.3.2.4
Test description

6.6.3.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 6.6.3.2.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.3 and A.2 respectively. 

Table 6.6.3.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	[FFS]

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	[FFS]

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	[FFS]

	3MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	[FFS]

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	[FFS]

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	[FFS]

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	[FFS]

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	[FFS]

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	[FFS]

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	[FFS]

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	Full
	[FFS]

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	1
	[FFS]

	Note 1: Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.


1.
Connect the SS to the UE to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.6.3.2.4.1-1.

5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.3.2.4.3.

6.6.3.2.4.2
Test procedure

1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.
2. Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.

6.6.3.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.6.3.2.5
Test requirement

The measured average power of spurious emission [in one active slot], derived in step 2, shall not exceed the described value in tables 6.6.3.2.5-1.

Table 6.6.3.2.5-1:
Spurious emission band UE co-existence limits
	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note 6 

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6 

	
	E-UTRA band 33
	1900
	- 
	1920
	-50
	1
	Note 3

	
	E-UTRA band 39
	1880
	- 
	1920
	-50
	1
	Note 3

	2
	E-UTRA Band  2, 4, 5, 10, 13, 14
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	3
	E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 34, 38
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	4
	E-UTRA Band  2, 4, 5, 10, 13, 14
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	5
	E-UTRA Band  2, 4, 5, 10, 13, 14
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	6
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6 

	7
	E-UTRA Band  1, 3, 7, 8, 33, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA Band 38
	2570
	- 
	2620
	-50
	1
	Note 3

	8
	E-UTRA Band  1, 8, 7, 33, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA band 3
	1805
	- 
	1830
	-50
	1
	Note 4

	
	E-UTRA band 3
	1805
	- 
	1880
	-36
	0.1
	Note 2,4

	
	E-UTRA band 3
	1830
	- 
	1880
	-50
	1
	Note 4

	
	E-UTRA band 7
	2640
	-
	2690
	 -50
	1
	Note 4

	
	E-UTRA band 7
	2640
	- 
	2690
	-36
	0.1
	Note 2,4

	9
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6 

	10
	E-UTRA Band  2, 4, 5, 10, 13, 14
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	11
	E-UTRA Band  1, 9, 11, 34
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	 

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6 

	12
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	
	
	
	
	
	
	

	13
	E-UTRA Band  2, 4, 5, 10, 13, 14
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	14
	E-UTRA Band  2, 4, 5, 10, 13, 14
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	 
	Frequency range
	763
	-
	775
	-35
	0.00625
	 

	17
	E-UTRA Band  2, 4, 5, 10, 12, 13, 14, 17
	FDL_low
	-
	FDL_high
	-50
	1
	

	 
	 
	 
	 
	 
	 
	 
	 

	33
	E-UTRA Band  1, 3,  8, 34, 38, 39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note 5

	34
	E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 38,39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note 5

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	 

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6 

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	-
	
	
	
	 

	38
	E-UTRA Band 1,3, 33, 34
	FDL_low  
	-
	FDL_high
	-50
	1
	 

	39
	E-UTRA Band 34, 40
	FDL_low  
	-
	FDL_high
	-50
	1
	 

	40
	E-UTRA Band 1, 3, 33, 34, 39 
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	NOTE:

1 FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.2-1

2 A number of exceptions are permitted and is FFS. These exceptions include both spurious due to LO mixing and I/Q imbalance for specific values of NRB.  For these exceptions the requirements of Table 6.6.3.1.5-1 are applicable. 

3 To meet these requirements some restriction will be needed for either the operating band or protected band

4 Requirements are specified in terms of E-UTRA sub-bands

5 For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

6 Applicable when NS_02 or NS_05 in section 6.6.3.3.3 is signalled by the network.


NOTE: Bands 1,6,9,11,34 in the tables shall be reviewed after June 2012 because of PHS band operation change
6.6.3.3
Additional spurious emissions

6.6.3.3.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.

6.6.3.3.2
Test applicability

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

6.6.3.3.3
Minimum conformance requirements

6.6.3.3.3.1
Minimum conformance requirements (network signalled value "NS_05")

When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.3.1-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.

Table 6.6.3.3.3.1-1: Additional requirements (PHS) limits

	Frequency band
 (MHz)
	Channel bandwidth  / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	1884.5 f 1919.6
	-41
	-41
	-41
	-41
	-41
	-41
	300 KHz

	1884.5 f 1915.7*2
	-41
	-41
	-41
	-41
	-41
	-41
	300 KHz

	NOTE 1: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1919.6MHz)+ 4 MHz + the Channel BW assigned. Operations below this point are for further study.

NOTE 2: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned. Operations below this point are for further study.


NOTE: Notes in the tables shall be reviewed after June 2012 because of PHS band operation change
The normative reference for this requirement is TS 36.101[2] subclause 6.6.3.3.1.

6.6.3.3.3.2
Minimum conformance requirements (network signalled value “NS_07")

When “NS 07” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.3.2-1.

Table 6.6.3.3.3.2-1: Additional requirements 

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10 MHz


	

	763 ≤ f  ≤ 775
	[-60]
	6.25 kHz


The normative reference for this requirement is TS 36.101[2] subclause 6.6.3.3.2.
6.6.3.3.3.3
Minimum requirement (network signalled value “NS_[08]”)

When “NS [08]” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.3-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.

Table 6.6.3.3.3-1 Additional requirement

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5MHz
	10MHz
	15MHz
	

	860 ≤ f  ≤ 895
	-40
	-40
	-40
	1 MHz


6.6.3.3.4
Test description

6.6.3.3.4.1
Initial conditions
Table 6.6.3.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	Normal

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1


	Low range, Mid range, High range

For network signalled “NS_05” ,

For 5MHz channel bandwidth: the low range test frequencies to be tested are UL 1927.2MHz (N_UL = 18072), DL 2117.2MHz (N_DL = 72) and UL 1931.1MHz (N_UL = 18111) DL 2121.1 MHz (N_DL = 111)

For 20MHz channel bandwidth: low range test frequency is not used

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	[FFS]
	[FFS]

	3MHz
	[FFS]
	[FSS[
	[FSS]
	QPSK
	[FFS]
	[FSS]

	5MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	[FFS]
	[FFS]

	10MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	[FFS]
	[FFS]

	15MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	[FFS]
	[FFS]

	20MHz
	[FFS]
	[FFS]
	[FFS]
	QPSK 
	[FFS]
	[FFS]

	Note 1. Test Channel Bandwidths are checked separately for each E-UTRA band, the applicable channel bandwidths are specified in Table 5.4.2.1-1.

Note 2. Low range frequencies for 5MHz channel bandwidth in case of network signalled “NS_05” shall be reviewed after June 2012 because of PHS band operation change.


1.
Connect the SS to the UE to the UE antenna connectors as shown in Figure TS 36.508 [7] Annex A, Figure A1.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to Table 6.6.3.3.4.1-1.
5.
Propagation conditions are set according to Annex B.0.
6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.6.3.3.4.3.

6.6.3.3.4.2
Test procedure

1. Send continuously uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.
2. Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.

6.6.3.3.4.3
Message contents

6.6.3.3.4.3.1
Message contents (network signalled value "NS_05")

Message contents are according to TS 36.508 [7] subclause 4.6, with the following exceptions:

1.  Information element additionalSpectrumEmission is set to NS_05. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.6.3.3.4.3.1-1: SystemInformationBlockType2 :Additional spurious emissions requirement
	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	NS_05
	
	


6.6.3.3.4.3.2
Message contents (network signalled value “NS_07")
Message contents are according to TS 36.508 [7] subclause 4.6, with the following exceptions:

1.
Information element additionalSpectrumEmission is set to NS_07. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.6.3.3.4.3.2-1: SystemInformationBlockType2 :Additional spurious emissions requirement
	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	NS_07
	
	


6.6.3.3.4.3.3
Message contents (network signalled value “NS_[08]")

Message contents are according to TS 36.508 [7] subclause 4.6, with the following exceptions:

1.
Information element additionalSpectrumEmission is set to NS_08. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.6.3.3.4.3.3-1: SystemInformationBlockType2 :Additional spurious emissions requirement
	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	NS_08
	
	


6.6.3.3.5
Test requirement

6.6.3.3.5.1

Test requirement (network signalled value "NS_05")

The measured average power of spurious emission, derived in step 2, shall not exceed the described value in tables 6.6.3.3.5.1-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.
Table 6.6.3.3.5.1-1: Additional requirements (PHS) test requirements

	Frequency band
 (MHz)
	Channel bandwidth  / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	1884.5 f 1919.6
	-41
	-41
	-41
	-41
	-41
	-41 
	300 KHz

	1884.5 f 1915.7*2
	-41
	-41
	-41
	-41
	-41
	-41 
	300 KHz

	NOTE 1: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1919.6 MHz) + 4 MHz + the Channel BW assigned. Operations below this point are for further study.

NOTE 2: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned. Operations below this point are for further study.


NOTE: Notes in the tables shall be reviewed after June 2012 because of PHS band operation change
6.6.3.3.5.2
Test requirement (network signalled value “NS_07")
The measured average power of spurious emission, derived in step 2, shall not exceed the described value in tables 6.6.3.3.5.2-1.
Table 6.6.3.3.5.2-1: Additional requirements (network signalled value “NS_07”)

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10 MHz


	

	763 ≤ f  ≤ 775
	[-60]
	6.25 kHz


6.6.3.3.5.3
Test requirement (network signalled value “NS_[08]")
The measured average power of spurious emission, derived in step 2, shall not exceed the described value in tables 6.6.3.3.5.3-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.
Table 6.6.3.3.5.3-1: Additional requirements (network signalled value “NS_08”)

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5MHz
	10MHz
	15MHz
	

	860 ≤ f  ≤ 895
	-40
	-40
	-40
	1 MHz


6.7
Transmit intermodulation

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

FDD  aspects  missing or not yet determined:

· The Core requirements for Tx intermodulation are in bracket for channel bandwidth 5, 10, 15 and 20MHz
· The test environment and frequencies to be tested are TBD.
·  Reference Measurement Channel is undefined
· The UE call setup details are undefined (parameter, procedure, message contents)

· The Test system uncertainties and test tolerance applicable to this test are not confirmed

· Test case is not complete for FD 

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability

· The  test case description has been verified to apply for both FDD and TDD

6.7.1
Test purpose

To verify that the UE transmit intermodulation does not exceed the described value in the test requirement.
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
6.7.2
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.
6.7.3
Minimum conformance requirements
User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into the UE, or eNode B receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal at each of the transmitter antenna port with the other antenna port(s) if any is terminated. Both the wanted signal power and the intermodulation product power are measured through E-UTRA rectangular filter with measurement bandwidth shown in Table 6.7.3-1.
The requirement of transmitting intermodulation is prescribed in Table 6.7.3-1.

Table 6.7.3-1: Transmit Intermodulation

	BWChannel (UL)
	5MHz
	10MHz
	15MHz
	20MHz

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz
	15MHz
	30MHz
	20MHz
	40MHz

	Interference CW Signal Level
	[-40dBc]

	Intermodulation Product 
	[-29dBc]
	[-35dBc]
	[-29dBc]
	[-35dBc]
	[-29dBc]
	[-35dBc]
	[-29dBc]
	[-35dBc]

	Measurement bandwidth
	4.5MHz
	4.5MHz
	9.0MHz
	9.0MHz
	13.5MHz
	13.5MHz
	18MHz
	18MHz


The normative reference for this requirement is TS 36.101 [2] clause 6.7.1.

6.7.4
Test description
6.7.4.1
Initial conditions

Test Environment: [Normal, TL/VL, TL/VH, TH/VL, TH/VH] as specified in  TS 36.508 [7] subclause 4.1.

Frequencies to be tested: [low range, mid range, high range] as specified in TS 36.508 [7] subclause 4.3.1
Channel bandwidths to be tested: 5MHz and highest channel bandwidth as defined in TS 36.508 subclause 4.3.1.
1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.2.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.1 and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The UL and DL Reference Measurement channels are set according to in [FFS]
5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS.Message contents are defined in clause 6.7.4.3.

6.7.4.3
Test procedure
1. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.

2. Measure the RRC filtered mean power of the UE.
3. Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.7.5-1.

4. Set the interference CW signal level according to table 6.7.5-1.
5. Search the intermodulation product signals below and above the UL carrier frequency, then measure the RRC filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 2.
6. Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.7.5-1.

7. Search the intermodulation product signals below and above the UL carrier frequency, then measure the RRC filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 2.
8. Repeat the measurement using the second offset in table 6.7.5-1.
6.7.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.
6.7.5
Test requirement
The ratio derived in step 5 and 7, shall not exceed the described value in table 6.7.5-1

Table 6.7.5-1: Transmit Intermodulation

	BWChannel (UL)
	5MHz
	10MHz
	15MHz
	20MHz

	Interference Signal Frequency Offset
	5MHz
	10MHz
	10MHz
	20MHz
	15MHz
	30MHz
	20MHz
	40MHz

	Interference CW Signal Level
	[-40dBc]

	Intermodulation Product 
	[-29dBc]
	[-35dBc]
	[-29dBc]
	[-35dBc]
	[-29dBc]
	[-35dBc]
	[-29dBc]
	[-35dBc]

	Measurement bandwidth
	4.5MHz
	4.5MHz
	9.0MHz
	9.0MHz
	13.5MHz
	13.5MHz
	18MHz
	18MHz
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