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1. Introduction

According to the current level of 36.141 specification completion, Test Tolerances specification is one of the last issues to be finalized for Rel-8. 
This document describes some modifications which are proposed to be considered during creation of the 36.141 CR for test system uncertainties specification. This document was created as “for discussion” because at this point of time there is still no consensus in performance test parameters and uncertainties area.
2. Discussion

During RAN4#50 meeting in Athens, Anritsu’s CR to 36.141 in R4—090522 (LTE UL Performance Tests: Parameters and uncertainties) was handled. This document was noted due to lack of consensus in performance test parameters specification. 
In mentioned CR, overall system uncertainty was proposed to be defined as comprised from two parts:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Based on the above, test system uncertainty was calculated for all performance requirements specified in 36.141. 

Nevertheless, it was noticed, that mentioned proposal does not consider the fact, that some of performance requirements have both fading and non-fading propagation conditions defined, what lead to different test system uncertainties for mentioned cases [2]. 
Table 1 contain summary of BS performance requirements wrt propagation conditions specification.

Table 1: Classification of BS performance requirements wrt propagation conditions specification

	BS performance requirements
	Section in 36.141
	Propagation conditions
specified

	
	
	Fading
	AWGN

	Performance requirements of PUSCH in multipath fading propagation conditions
	PUSCH
	8.2.1
	+
	-

	Performance requirements for UL timing adjustment
	
	8.2.2
	+
	+

	Performance requirements for HARQ-ACK multiplexed on PUSCH
	
	8.2.3
	+
	-

	Performance requirements for High Speed Train conditions
	
	8.2.4
	-
	+

	ACK missed detection for single user PUCCH format 1a
	PUCCH
	8.3.1
	+
	-

	CQI missed detection for PUCCH format 2
	
	8.3.2
	+
	-

	ACK missed detection for multi user PUCCH format 1a
	
	8.3.3
	+
	-

	PRACH false alarm probability and missed detection
	PRACH
	8.4.1
	+
	+


Based on the above table, text proposals from Anritsu (R4—090522) and following respective template taken from 25.141 [3] specification, text proposal was generated and presented in section 5. 
Additionally, the following is proposed: 

25.141 specification contains chapter 4.2 (
Test Tolerances (informative)), which captures Test Tolerances for Transmitter, Receiver and Performance tests. It is proposed not to include corresponding section in 36.141 specification, as such informative chapter provides redundant information, which is already available in other sections, as proposed in this contribution. 
3. Conclusions

It is proposed to consider presented text proposal in creation of respective CR for 36.141 based on the reasoning presented above. 
4. References
[1] R4-090522, “LTE UL Performance Tests: Parameters and uncertainties”, Anritsu, RAN4#50, Athens
[2] 36.141 v8.2.0

[3] 25.141 v8.6.0

5. Text proposal for 3GPP TS 36.141 
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4.1.2.3
Measurement of performance requirement
Table 4.1.2-3: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	8.2.2
Performance requirements for UL timing adjustment
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	
	±  [0.2] dB
	Overall system uncertainty for static conditions is equall to signal-to-noise ratio uncertainty
Signal-to-noise ratio uncertainty [±0.2] dB

	8.2.3
Performance requirements for HARQ-ACK multiplexed on PUSCH
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	8.2.4
Performance requirements for High Speed Train conditions
	±  [0.2] dB
	Overall system uncertainty for static conditions is equall to signal-to-noise ratio uncertainty
Signal-to-noise ratio uncertainty [±0.2] dB

	8.3.1
ACK missed detection for single user PUCCH format 1a
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	8.3.2
CQI missed detection for PUCCH format 2
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	8.4.1
PRACH false alarm probability and missed detection
	±  [0.54] dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared.
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty [±0.2] dB

Fading profile power uncertainty [±0.5] dB.

	
	±  [0.2] dB
	Overall system uncertainty for static conditions is equall to signal-to-noise ratio uncertainty
Signal-to-noise ratio uncertainty [±0.2] dB

	In addition, the following Test System uncertainties and related constraints apply:
For all performance requirements where AWGN is specified:
AWGN Bandwidth = NRB x 180kHz
1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz 
AWGN absolute power uncertainty, averaged over AWGN bandwidth
[±1.5] dB

AWGN flatness, max deviation for any Resource Block, relative to average over AWGN bandwidth
[±2] dB
Signal flatness, max deviation for any Resource Block, relative to average over allocated BW
[±2] dB
Signal  flatness, max difference between adjacent Resource Blocks
[±0.7] dB
Signal-to noise ratio uncertainty, averaged over allocated BW 
[±0.2] dB

For all performance requirements where fading conditions are specified:
Fading profile power uncertainty
[±0.5] dB
Fading profile delay uncertainty, relative to frame timing

[±5] ns (excludes absolute errors related to baseband timing)



	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


------------------------- Next changed section -----------------------

Annex G (informative):
Test Tolerances and Derivation of Test Requirements

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined here. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in the following tables.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.

The Test Tolerances should not be modified for any reason e.g. to take account of commonly known Test System errors (such as mismatch, cable loss, etc.).

Note that a formula for applying Test Tolerances is provided for all tests, even those with a Test Tolerance of zero. This is necessary in the case where the Test System uncertainty is greater than that allowed in clause 4.1.2. In this event, the excess error shall be subtracted from the defined Test Tolerance in order to generate the correct tightened Test Requirements as defined in this Annex.

[FFS: For example, a Test System having 0.9 dB uncertainty for test 6.2 Base Station maximum output power (which is 0.2 dB above the limit specified in clause 4.1.2) would subtract 0.2 dB from the Test Tolerance of 0.7 dB defined in this Annex. This new Test Tolerance of 0.5 dB would then be applied to the Minimum Requirement using the formula defined in Table G.2-1 to give a new range of (2.5 dB of the manufacturer's rated output power.

Using this same approach for the case where a test had a Test Tolerance of 0 dB, an excess error of 0.2 dB would result in a modified Test Tolerance of -0.2 dB.]
------------------------- Next changed section -----------------------

G.3
Measurement of Performance Requirements
Table G.4-1: Derivation of Test Requirements (Performance tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
	[Received SNR values]
	[0.54] dB
	Minimum requirement + TT

	8.2.2
Performance requirements for UL timing adjustment
	[Received SNR values]
	Fading conditions [0.54] dB
	Minimum requirement + TT

	
	
	Static conditions [0.2] dB
	

	8.2.3
Performance requirements for HARQ-ACK multiplexed on PUSCH
	[Received SNR values]
	[0.54] dB
	Minimum requirement + TT

	8.2.4
Performance requirements for High Speed Train conditions
	[Received SNR values]
	[0.2] dB
	Minimum requirement + TT

	8.3.1
ACK missed detection for single user PUCCH format 1a
	[Received SNR values]
	[0.54] dB
	Minimum requirement + TT

	8.3.2
CQI missed detection for PUCCH format 2
	[Received SNR values]
	[0.54] dB
	Minimum requirement + TT

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	[Received SNR values]
	[0.54] dB
	Minimum requirement + TT

	8.4.1
PRACH false alarm probability and missed detection
	[Received SNR values]
	Fading conditions [0.54] dB
	Minimum requirement + TT

	
	
	Static conditions [0.2] dB
	


------------------------- End of changed section -----------------------












































































































3GPP


