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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.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

The requirements of this test apply in test cases 6.3.4.1 General ON/OFF time mask and 6.3.4.2 PRACH and SRS time mask to all types of E-UTRA UE release 8 and forward.

6.3.3.4
Test description

This test is covered by clause 6.3.4.1 General ON/OFF time mask and 6.3.4.2 PRACH and SRS time mask.















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
6.3.4.1
General ON/OFF time 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 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
6.3.4.1.1
Test purpose
To verify that the general ON/OFF time mask meets the requirements given in 6.3.4.1.5.

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power. 

Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel. 

6.3.4.1.2
Minimum conformance requirement
The General ON/OFF time mask defines the observation period between Transmit OFF and ON power and between Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DTX, measurement gap, contiguous, and non contiguous transmission 
The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods. The ON power measurement period is defined as the mean power over one sub-frame excluding any transient period. 
There are no additional requirements on UE transmit power beyond that which is required in clause 6.2.2 and clause 6.6.2.3
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Figure 6.3.4.1.2-1: General ON/OFF time mask 
The normative reference for this requirement is TS 36.101 [2] clause 6.3.4.1.

6.3.4.1.3
Test applicability

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

6.3.4.1.4
Test description

6.3.4.1.4.1
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 6.3.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3.
Table 6.3.4.1.4.1-1: 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
	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 
	6
	[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 A3.

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 6.3.4.1.4.1-1.
5.
Propagation conditions are set according to Annex B.0.

6. Ensure the UE is in State 3A according to TS 36.508 [7] clause 4.5.4 and not receiving payload data from the SS. Message contents are defined in clause 6.3.4.1.4.3.

6.3.4.1.4.2
Test procedure
1. Mandate the UE to send data in the UL by means of an UL assignment in PDCCH. This UL assignment is such that the UE transmits every other sub-frame.
2. Measure the UE transmission OFF power during the sub-frame prior to the PUSCH subframe.
3. Measure the output power of the UE PUSCH transmission during one sub-frame, excluding a transient period of 20 µs.
4. Measure the UE transmission OFF power during the sub-frame following the PUSCH subframe, excluding a transient period of 20 µs.
6.3.4.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:
Table 6.3.4.1.4.3-1: 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
	


6.3.4.1.5
Test requirement

The requirement for the power measured in steps (2), (3) and (4) of the test procedure shall not exceed the values specified in Table 6.3.4.1.5-1.

Table 6.3.4.1.5-1: General ON/OFF time mask
	
	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

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

	Expected Transmission ON Measured power 
	-20.2 ± [7.0]
	-14.2 ± [7.0]
	-11.2 ± [7.0]
	-9.4 ± [7.0]
	-8.2 ± [7.0]
	-7.6 ± [7.0]


6.3.4.2
PRACH and SRS time 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 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
6.3.4.2.1
Test purpose
To verify that the PRACH and SRS time mask meets the requirements given in 6.3.4.2.5.

The time mask for PRACH and SRS time mask defines the ramping time allowed for the UE between transmit OFF power and transmit ON power when transmitting the PRACH or the SRS.
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel. 

6.3.4.2.2
Minimum conformance requirement
In the case a single SRS transmission, the ON measurement period is defined as the mean power over the entire symbol duration excluding any transient period.

For the PRACH Power / Time mask defines the observation period for PRACH transmissions. The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods. The measurement period for different PRACH preamble format is specified in Table 6.3.4.2.2-1.
There are no additional requirements on UE transmit power beyond that which is required in clause 6.2.2 and clause 6.6.2.3
Table 6.3.4.2.2-1: PRACH ON power measurement period

	PRACH preamble format
	Measurement period (ms)

	0
	0.9031

	1
	1.4844

	2
	1.8031

	3
	2.2844

	4 
	0.1479
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Figure 6.3.4.2.2-1:  PRACH and SRS ON/OFF time mask
The normative reference for this requirement is TS 36.101 [2] clause 6.3.4.2.

6.3.4.2.3
Test applicability

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

6.3.4.2.4
Test description

6.3.4.2.4.1
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 6.3.4.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3.
Table 6.3.4.2.4.1-1: 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 
	6
	[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 A3.

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 6.3.4.2.4.1-1
5. Propagation conditions are set according to Annex B.0.
6. Ensure the UE is in State 2 according to TS 36.508 [7] clause 4.5.4. Message contents are defined in clause 6.3.4.2.4.3.
6.3.4.2.4.2
Test procedure
1. Measure the output power of a transmitted PRACH preamble according to Figure 6.3.4.2.2-1.
2. Measure the UE transmission OFF power during one sub-frame prior to the following PRACH preamble.
3. Measure the output power of the second transmitted PRACH preamble excluding a transient period of 20 µs, according to Figure 6.3.4.2.2-1.
4. Measure the UE transmission OFF power during one sub-frame after the PRACH preamble, excluding a transient period of 20 µs.
6.3.4.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.4.2.5
Test requirement
The requirement for the power measured in steps (2), (3) and (4) of the test procedure shall not exceed the values specified in Table 6.3.4.2.5-1.

Table 6.3.4.2.5-1: PRACH time mask
	
	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

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

	Expected PRACH Transmission ON Measured power 
	-FFS± [TT]
	-FFS ± [TT]
	-FFS ± [TT]
	-FFS ± [TT]
	-FFS ± [TT]
	-FFS ± [TT]


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:

· 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.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
	


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
	


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.

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.

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

 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.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.

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


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.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.
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