Page 1



3GPP TSG-RAN WG5 Meeting #61
Tdoc (
 R5-134213
San Francisco, USA, 11 - 15 November 2013
Title:





Test Tolerances for eICIC demodulation in 36.521-1
Source:


Anritsu
Agenda Item:


5.5.1.2
Document for:


Technical endorsement
1.
Introduction
At RAN5#60 in Porto R5-133109 [2] was endorsed, giving a defined set of uncertainties for the downlink signals. The next question is how to apply Test Tolerances to the eICIC demodulation tests so that a conformant UE does not fail, whilst minimising the chance that a bad UE could pass.

This Tdoc proposes method of applying Test Tolerances, and is accompanied by a 36.521-1 CR in [3].  

2. Test Tolerances 
The set of uncertainties endorsed in R5-133109 [2] is shown below in red text:
	Noc2 absolute power uncertainty, averaged over BWConfig Note 5
	±3 dB

	Noc1 / N oc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Noc3 / N oc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Es / N oc2 ratio uncertainty, averaged over downlink transmission Bandwidth Note 5
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Fading profile power uncertainty
	Test-specific

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)

	CA performance requirements only:

Relative frequency error between carriers
	30Hz, measured over a 1ms period, and maximum carrier spacing 80MHz

	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.

Note 2:
The AWGN or N ocx parameters apply to all test cases except 8.7.1 and 8.7.2. The fading parameters apply to test cases using fading
Note 3:
In CA test cases using multiple component carriers (CCs), the uncertainties and related constraints apply for each CC.
Note 4:
Applies for test cases which specify Noc, a single value that remains constant with time.

Note 5:
Applies for test cases which specify Noc1, Noc2 and Noc3, that are symbol or subframe specific


The original intention in R5-133109 [2] was to ask RAN4 to run extra simulations to model the effect of varying Cell 2 Es / N oc2, Noc1 / N oc2 and Noc3 / N oc2. However, there was some reluctance to carry out the work, and a concern that it would be an ongoing burden for other features such as FeICIC. An alternative approach is presented here, which can be handled within RAN5.
Note that for eICIC demodulation, we have a set of uncertainties (such as Noc1/N oc2), and a different set of parameters to be controlled (such as Ês2/Ês1). In this sense, the analysis is similar to RRM Test Tolerances. Note also that RAN4 defined Noc1, Noc2, Noc3, as absolute values, but the uncertainties are expressed as ratios, such as Noc1/N oc2.
The method given below considers each parameter, calculates the applicable uncertainty, and derives a set of offsets (Test Tolerances) to ensure that the UE is not tested outside the core requirements. 

2.1 Absloute noise level, Noc2
As with other demodulation test cases, the throughput is a function of SNR, but is not expected to vary with the absolute level, defined by the AWGN and specified as Noc in dBm/15kHz. Noc2 is the equivalent absolute level for eICIC demodulation test cases, so no test Tolerance is therefore applied to Noc2.

· No change to Noc2 
2.2 Cell 1 SNR during ABS, symbols #0, 4, 7, 11 
The throughput is measured on the wanted Cell 1, during subframes when Cell 2 has ABS. As can be seen in the diagram below, the SNR varies on a symbol basis:  

· In symbols #0, 4, 7, 11 the Cell 1 SNR is Ês1/Noc2 
· In symbols #1, 2, 3, 5, 6, 8, 9, 10, 12, 13 the Cell 1 SNR is (Ês1/Noc2 - Noc1/Noc2)
For symbols #0, 4, 7 and 11 we note that the overall Cell 1 SNR uncertainty is determined by several components, taking as an example test case 8.2.1.2.3_C.1:
Overall Ês1/Noc2 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2) = 0.91dB, round to 0.9dB 
So far, the analysis is similar to an existing non-eICIC test case such as 8.2.1.2.1. Following the same reasoning, we propose to increase Ês1/Noc2 by 0.9dB, derived as above. This will ensure that the Cell 1 SNR on symbols #0, 4, 7, 11 does not fall below the core requirement in TS 36.101 [4], calculated on a root-sum-square basis.

· Increase Ês1/Noc2 by 0.9dB 
2.3 Cell 1 SNR during ABS, symbols #1, 2, 3, 5, 6, 8, 9, 10, 12, 13 
For symbols #1, 2, 3, 5, 6, 8, 9, 10, 12, 13 we note that increasing Ês1/Noc2 by 0.9dB also increases the SNR for the other symbols. However the SNR for symbols #1, 2, 3, 5, 6, 8, 9, 10, 12, 13 is also affected by another uncertainty of ±0.3 dB, related to Noc1/Noc2. Including this in the uncertainty calculation gives:

Overall Ês1/Noc1 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + Noc1/Noc2 uncertainty 2) = 0.96dB, round to 1.0dB 
The variability from Test system uncertainty is calculated as 1.0dB, but we have already increased the SNR by 0.9dB, so Noc1/Noc2 need only be decreased by (1.0dB - 0.9dB) = 0.1dB. This will ensure that the Cell 1 SNR on symbols #1, 2, 3, 5, 6, 8, 9, 10, 12, 13 does not fall below the core requirement in TS 36.101 [4], calculated on a root-sum-square basis.
· Decrease Noc1 by 0.1dB 
2.4 Cell 2 SNR during ABS, symbols #0, 4, 7, 11 
During symbols #0, 4, 7, 11 in ABS, the wanted signal from Cell 1 also experiences interference from Cell 2 CRS. This can be treated in a similar way, noting that the key parameter is the dB difference between Cell 2 interfering symbols and Cell 1 wanted symbols: Ês2/Ês1. It should not be greater than the TS 36.101 value. 
We note that both Cell 1 and Cell 2 have independently specified Ês / N oc2 ratio uncertainties, and that the propagation conditions for Cell 1 and Cell 2 are statistically independent. 
Overall Ês2/Ês1 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + Cell 2 SNR uncertainty 2 + Cell 2 Fading profile power uncertainty 2) = 1.08dB, round to 1.1dB 
We note that increasing Ês1/Noc2 by 0.9dB decreases the dB difference between Cell 1 wanted symbols and Cell 2 interfering symbols. The variability from Test system uncertainty is calculated as 1.1dB, and we have already relaxed the dB difference by 0.9dB, so Cell 2 SNR need only be decreased by (1.1dB - 0.9dB) = 0.2dB. This ensures that the dB difference between Cell 1 wanted symbols and Cell 2 interfering symbols does not become worse than the core requirement in TS 36.101 [4], calculated on a root-sum-square basis. 
AWGN flatness effect has been excluded, because it would cancel out for the ratio Es2/Es1
· Decrease Ês2/Noc2 by 0.2dB 
2.5 Noise level during non-ABS, Noc3
During non-ABS the noise is modelled as Noc3. The Test Tolerance for Noc3/Noc2 can be treated in the same way as Noc1/Noc2.
Overall Ês1/Noc3 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + Noc3/Noc2 uncertainty 2) = 0.96dB, round to 1.0dB 
The variability from Test system uncertainty is calculated as 1.0dB, but we have already increased the SNR by 0.9dB, so Noc3/Noc2 need only be decreased by (1.0dB - 0.9dB) = 0.1dB. This will maintain the Cell 1 SNR during non-ABS. It is acknowledged that the test does not measure throughput during non-ABS, but the value chosen ensures that the test conditions will not be harder than the original RAN4 simulations. 
· Decrease Noc3 by 0.1dB 
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3. Worked example
3.1 Uncertainties
For eICIC demodulation, as with non-eICIC demodulation, the basic uncertainties controlled by the test equipment (such as SNR, Noc1/Noc2, AWGN flatness) need to be combined to give the overall uncertainty of the parameters that need to be controlled, such as Ês2/Ês1. The combination of uncertainties is given in the “Derivation of Test System Uncertainty” column of Table F.1.4-1, and the resulting figures are given in the “Maximum Test System Uncertainty” column, as shown in red text below. This is similar to non-eICIC demodulation, except that the uncertainties have to be calculated separately on a symbol basis, and also depending on whether the subframe is ABS or non-ABS.     

F.1.4
Measurement of performance requirements

Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	<< Many rows skipped >>
	
	

	8.2.1.2.1

 - Propagation Condition EVA5
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB

	<< Many rows skipped >>
	
	

	8.2.1.2.3_C.1

 - Propagation Condition EVA5
	Symbols #0, 4.. during ABS:

Ês1/Noc2 ± 0.9 dB

Ês2/ Ês1 ± 1.1 dB

Symbols #1, 2.. during ABS:

Ês1/Noc1 ± 1.0 dB

All symbols during non-ABS:

Ês1/Noc3 ± 1.0 dB

 
	System uncertainties comprise a number of quantities which are selected according to their applicability in the equations below.

Uncertainties are assumed to be uncorrelated, so can be root sum squared.
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Symbols #0, 4.. means 0, 4, 7, 11

Symbols #1, 2.. means 1-3, 5, 6, 8-10, 12, 13

Symbols #0, 4.. during ABS:

Ês1/Noc2 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)
Ês2/Ês1 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + Cell 2 SNR uncertainty 2 + Cell 2 Fading profile power uncertainty 2)
Symbols #1, 2.. during ABS:

Ês1/Noc1 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + Noc1/Noc2 uncertainty 2)
All symbols during non-ABS:

Ês1/Noc3 uncertainty = SQRT (Cell 1 SNR uncertainty 2 + Cell 1 Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + Noc3/Noc2 uncertainty 2) 

Component uncertainties:

SNR uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for MIMO

AWGN flatness and signal flatness ±2.0 dB Noc1/Noc2 and Noc3/Noc2 uncertainty ±0.3 dB


3.2 Test Tolerances
The calculation of Test Tolerances, and the choice of which parameters to offset, is given in section 2 of this Tdoc. It is briefly summarised in the “Test Requirement in TS 36.521-1” column stating how the TT values are derived from the uncertainties, as shown by the red text in Table F.3.4-1 below.  
F.3.4
Measurement of performance requirements

Table F.3.4-1: Derivation of Test Requirements (performance tests)

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

	<< Many rows skipped >>
	
	
	 

	8.2.1.2.1

 - Prop’n Condition EVA5
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	<< Many rows skipped >>
	
	
	

	8.2.1.2.3_C.1
- Prop'n Condition EVA5
	[TBD]

Noc1: -102dBm/15kHz
Noc2: -98dBm/15kHz
Noc3: -94.8dBm/15kHz
Ês1 / Noc2: +3.4dB

Ês2 / Noc2: +6dB
	[TBD]
-0.1dB
0dB

-0.1dB
+0.9dB

-0.2dB
	[TBD]
Noc1: -102.1dBm/15kHz

Noc2: -98dBm/15kHz

Noc3: -94.9dBm/15kHz

Ês1 / Noc2: +4.3dB

Ês2 / Noc2: +5.8dB
Formuale for Test Tolerance values:

Noc1: -(Ês1/Noc1 uncertainty - Ês1/Noc2 uncertainty)

Noc2: unchanged
Noc3: -(Ês1/Noc3 uncertainty - Ês1/Noc2 uncertainty)

Ês1 / Noc2: +Ês1/Noc2 uncertainty

Ês2 / Noc2: -(Ês2/Ês1 uncertainty - Ês1/Noc2 uncertainty)

T-put limit unchanged


3.3 Test requirements
The Test Tolerances affect not only the Cell 1 SNR, but also the Test Parameters. Test parameter tables therefore need to be added in each “Test requirement” clause, with the modified parameter values included. The Cell 1 SNR value also needs to be updated. The red text below shows the new values.  

8.2.1.2.3_C.1.5
Test requirement

Table 8.2.1.2.3_C.1.5-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.2.1.2.3_C.1.5-2 for the specified SNR including test tolerances for all throughput tests.

Table 8.2.1.2.3_C.1.5-1: Test Parameters for Transmit Diversity (FRC)

	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
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	-3
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	-3 (Note 1)
	-3
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	N/A
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	dBm/15kHz
	-102.1 (Note 2)
	N/A
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	-98 (Note 3)
	N/A
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	-94.9 (Note 4)
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	dB
	 Reference Value in Table 8.2.1.2.3_C.1.5-2
	5.8

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s 
	2.5 (synchronous cells)

	Cell Id
	
	0
	1

	ABS pattern (Note 5)
	
	N/A
	11000100 11000000 11000000 11000000 11000000

	RLM/RRM Measurement Subframe Pattern (Note 6)
	
	10000000

10000000

10000000

10000000

10000000
	N/A

	CSI Subframe Sets (Note7)
	CCSI,0
	
	11000100 11000000 11000000 11000000 11000000
	N/A

	
	CCSI,1
	
	00111011 00111111 00111111 00111111 00111111
	N/A

	Number of control OFDM symbols
	
	2
	

	PDSCH transmission mode
	
	2
	N/A

	Cyclic prefix
	
	Normal
	Normal

	Note 1:
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Note 2:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.

Note 3:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the aggressor ABS.

Note 4:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 5:
ABS pattern as defined in [14]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.

Note 6:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [5]

Note 7:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [5].

Note 8:
Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same.

Note 9:
SIB-1 will not be transmitted in Cell2 in this test.


Table 8.2.1.2.3_C.1.5-2: Test requirement Transmit Diversity (FRC)

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11-4 FDD
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA 5
	2x2 Medium
	70
	4.3
	2-8

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:
SNR corresponds to 
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of cell 1.
Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


4. MBSFN ABS
For MBSFN ABS, the ABS only transmits CRS on symbol #0, but the same principles can be applied.  

5. Recommendations

· The method of calculating the Test Tolerances is endorsed

· The accompanying CR in [4] is agreed
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