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Introduction

This document is an update to the existing TS 36.521-1 v1.0.0 with text proposal to introduce a new test case for power control absolute power tolerance.
Summary

This document proposes a new test case for power control absolute power tolerance. In the intiatial condition both normal and extreme conditions are tested to verify both core requirements. 
Test frequency and channel bandwidths to be tested have been selected following the RAN5 RF guidelines.
Two test points have been selected to test the UE with a initial power transmission near the UE minimum output power and another test point near the UE maximum output power. 
Measurement uncertainty and test tolerance are still not confirmed, the initial proposed value is 1db to potentially allow dynamic test setup and to be aligned with minimum output power uncertainty and tolerance.

Whilst the new test case cannot yet be considered complete, it forms a starting point which can be built on as the information becomes available.
Proposal
It’s proposed to include these changes into the current draft of TS 36.521-1. 
<<< START MODIFICATIONS >>>
6.3
Output Power Dynamics

6.3.1
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).
6.3.1.1
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 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

6.3.1.1.1
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. 
6.3.1.1.2
Minimum conformance requirement

The minimum requirement on absolute power tolerance is given in Table 6.3.1.1.2-1.

Table 6.3.1.1.2-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal conditions
	± 10.5 dB

	Extreme conditions
	± 13.5 dB


The normative reference for this requirement is TS 36.101 [2] clause 6.3.1.1.1.

6.3.1.1.3
Test applicability

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

6.3.1.1.4
Test description
6.3.1.1.4.1
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 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.
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 [FFS]. 

3. 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 6.3.1.1.4.3.  

6.3.1.1.4.2
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 6.3.1.1.4.3.

6.3.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:
Table 6.3.1.1.4.3-1: UplinkPowerControlCommon: Test point 1
	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	uplinkPowerControl SEQUENCE 
	
	Test point 1 to verify a UE relative low initial power transmission
	

	 p0-NominalPUSCH SEQUENCE {
	
	
	

	  persistantScheduling
	[-100] dBm
	
	

	  nonPersistantScheduling
	[-100] dBm
	
	


Table 6.3.1.1.4.3-1: UplinkPowerControlCommon: Test point 2

	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	uplinkPowerControl SEQUENCE 
	
	Test point 2 to verify a UE relative high initial power transmission
	

	 p0-NominalPUSCH SEQUENCE {
	
	
	

	  persistantScheduling
	[0] dBm
	
	

	  nonPersistantScheduling
	[0] dBm
	
	


6.3.1.1.5
Test requirement

The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3.1.1.5-1. 
Table 6.3.1.1.5-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal conditions
	± [11.5] dB

	Extreme conditions
	± [14.5] dB


6.3.2
Minimum Output Power

<<< SKIP UNMODIFIED SECTIONS >>>
F.1.2
Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2. UE Maximum Output Power
	±0.7 dB
	

	6.2.3 Maximum Power Reduction
	[TBD]
	

	6.3.1 Power Control
	
	

	6.3.1.1 Absoulte power  tolerance
	[±1.0 dB]
	

	6.3.2 Minimum Output Power
	±1.0 dB
	

	6.3.3 Transmission ON/OFF Power
	Transmission OFF Power: ±1.5 dB 
	

	6.4.1 Out-of synchronization handling of output power
	[TBD; High priority]
	

	6.5.1 Frequency Error
	[±20 Hz] 
	

	6.5.2.1
Error Vector Magnitude
	[TBD]
	

	6.5.2.2

IQ-component
	[TBD]
	

	6.5.2.3

In-band emissions for non allocated RB
	[TBD]
	

	6.6.1
Occupied bandwidth
	1.4MHz, 3MHz:   30KHz

5MHz, 10MHz:    100KHz

15MHz, 20MHz:  300kHz

	

	6.6.2.1
Spectrum Emission Mask
	±1.5 dB
	

	6.6.2.2
Additional Spectrum Emission Mask
	±1.5 dB
	

	6.6.2.3
Adjacent Channel Leakage power Ratio
	±0.8 dB
	

	6.6.2.4
Additional ACLR requirements
	±0.8 dB
	

	6.6.3.1 Transmitter Spurious emissions
	9kHz < f ≤ 4 GHz: ± 2.0 dB

4 GHz < f ≤ 12.75 GHz: ± 4.0 dB
	

	6.6.3.2 Spurious emission band UE co-existence
	± 2.0 dB  for results > -60 dBm
± 3.0 dB  for results ≤ -60 dBm

	

	6.6.3.3 Additional spurious emissions
	[FFS] Hz < f ≤ 4 GHz: ± 2.0 dB

4 GHz < f ≤ 12.75 GHz: ± 4.0 dB
	

	6.7 Transmit intermodulation
	[TBD]
	


<<< SKIP UNMODIFIED SECTIONS >>>
F.3.2
Measurement of transmitter
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

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

	6.2.2. UE Maximum Output Power
	Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]
	0.7 dB

0.7 dB

0.7 dB

0.7 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2.7 dB

Power class 4: [FFS]

	6.2.3 Maximum Power Reduction
	[TBD]
	[TBD]
	[TBD]

	6.3.1 Power Control
	[TBD]
	[TBD]
	[TBD]

	6.3.1.1 Absolute power tolerance
	Normal conditions : ± 10.5 dB
Extreme conditions: ± 13.5 dB

	[1] dB
	Formula:

Minimum Requirement  + TT

Normal conditions : ± [11.5] dB
Extreme conditions: ± [14.5] dB


	6.3.2 Minimum Output Power
	-40 dBm
	1 dB
	Formula:

Minimum Requirement  + TT

UE minimum ouput power =–39 dBm


	6.3.3 Transmission ON/OFF Power
	Transmission OFF Power ( -50 dBm

	1.5 dB 
	Transmission OFF power formula:

Transmission OFF power Minimum Requirement  + TT

Transmission OFF Power = –48.5 dBm


	6.4.1 Out-of synchronization handling of output power
	[TBD]
	[TBD]
	[TBD; High priority]

	6.5.1 Frequency Error
	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the E-UTRA Node B.

	[20 Hz] 
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + [20] Hz). 

	6.5.2.1
Error Vector Magnitude
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.2

IQ-component
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.3

In-band emissions for non allocated RB
	[TBD]
	[TBD]
	[TBD] 

	6.6.1
Occupied bandwidth
	For 1.4 MHz channel bandwidth: 

Occupied channel bandwidth = 1.4 MHz

For 3.0 MHz channel bandwidth: 

Occupied channel bandwidth = 3.0 MHz

For 5 MHz channel bandwidth: 

Occupied channel bandwidth =  5 MHz

For 10 MHz channel bandwidth: 

Occupied channel bandwidth = 10 MHz

For 15 MHz channel bandwidth: 

Occupied channel bandwidth = 15 MHz

For 20 MHz channel bandwidth: 

Occupied channel bandwidth = 20 MHz


	0kHz
	Formula:

Minimum Requirement + TT


	6.6.2.1
Spectrum Emission Mask
	For 1.4 MHz BW: 

[TBD] dBm / 30kHz

-25dBm to -10dBm / 1MHz

For 3 MHz BW: 

[TBD] dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 5 MHz BW: 

-15dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 10 MHz BW: 

-18dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 15 MHz BW: 

-20dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 20 MHz BW: 

-21dBm / 30kHz

-25dBm to -10dBm / 1MHz 

 
	1.5dB  
0dB
1.5dB
1.5dB

1.5dB

1.5dB

1.5dB

	Formula:

Minimum Requirement + TT  
Regulatory case for offset ≥2 x Channel Bandwidth:

Minimum requirement unchanged
Minimum Requirement + TT
Minimum Requirement + TT
Minimum Requirement + TT  

Minimum Requirement + TT  

Minimum Requirement + TT  


	6.6.2.2
Additional Spectrum Emission Mask
	[TBD]
	[TBD]
	[TBD]

	6.6.2.3
Adjacent Channel Leakage power Ratio
	E-UTRA ACLR:

30 dB

UTRA ACLR:

33 dB for UTRA ACLR 1

36 dB for UTRA ACLR 2


	0.8 dB

0.8 dB

0.8 dB
	Formula:

ACLR Minimum Requirement - TT 

E-UTRA ACLR:

29.2 dB

UTRA ACLR:

32.2 dB for UTRA ACLR 1

35.2 dB for UTRA ACLR 2



	6.6.2.4
Additional ACLR requirements
	E-UTRA ACLR:

43 dB for UTRA ACLR 2


	0.8 dB


	Formula:

ACLR Minimum Requirement - TT 

E-UTRA ACLR:

42.2 dB for UTRA ACLR 2



	6.6.3.1 Transmitter Spurious emissions
	9 kHz ( f < 150 kHz: 

-36dBm / 1kHz 

150 kHz ( f < 30 MHz: 

-36dBm / 10kHz 

30 MHz ( f < 1 GHz: 

-36dBm / 100kHz 

1 GHz ( f < 12.75 GHz: 

-30dBm / 1MHz


	0 dB
	Formula:

Minimum Requirement + TT

	6.6.3.2 Spurious emission band UE co-existence
	Bands 1, 9, 11:

-41 dBm / 300kHz

[-55] dBm / 1MHz

[-50] dBm / 1MHz

Bands 2, 3, 4, 5, 7, 10:

[-50] dBm / 1MHz

Band 6:

-41 dBm / 300kHz

[-55] dBm / 1MHz

[-50] dBm / 1MHz

-37 dBm / 1MHz

Band 8:

-36 dBm / 100kHz

[-50] dBm / 1MHz

Band 13, 14:

-35 dBm / 6.25kHz

[-50] dBm / 1MHz

Frequencies as detailed in core requirememt
	0 dB
	Formula:

Minimum Requirement + TT

	6.6.3.3 Additional spurious emissions
	[FFS] Hz ( f ( [FFS] Hz: 

-41dBm / 300kHz 


	0 dB
	Formula:

Minimum Requirement + TT

	6.7 Transmit intermodulation
	[TBD]
	[TBD]
	[TBD] 






























































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





3GPP


