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1.
Introduction
Annex F.1.4 in TS 36.521-1 [1] contains the Maximum Test System Uncertainty values for Performance tests, and includes a section on AWGN. The uncertainties were derived assuming that AWGN was constant with time. Since then eICIC test cases have been introduced, which specify AWGN with a value that varies on a subframe and symbol basis. It is therefore necessary to consider how signal and noise uncertainty should be specified for eICIC.
This Tdoc considers a typical eICIC demodulation scenario, and proposes a way to specify signal and noise uncertainties for eICIC.  

2. Demodulation scenario for eICIC
A typical eICIC demodulation test case is TS 36.101 [2] clause 8.2.1.2.3, and is provided in Annex A. The main new features that distinguish this from a normal demodulation test case are:
· There is an intra-frequency Interfering cell, Cell 2
· The interfering Cell 2 has ABS (Almost Blank Subframes), when it only transmits reference symbols
· The UE demodulation performance for the wanted Cell 1 is only measured during ABS

· During the ABS, the noise is not constant, but varies on a symbol basis to represent interference from other (unspecified) cells that also have ABS   

An illustration of the scenario is given below:
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We note that instead of being a constant value with time, the noise varies according to whether Cell 2 has ABS or normal subframes (non-ABS). Within an ABS, the noise varies on a symbol basis.

· Noc1 represents the noise level that would exist if the interfering cells were completely switched off 

· Noc2 represents the power from Cell Reference Symbols of other (unspecified) cells that also have ABS, and are using the same pattern as Cell 2

· Noc3 represents the power from other (unspecified) cells during normal (non-ABS) subframes. 

3. Uncertainties for eICIC
We note that TS 36.101 [2] specifies Signal-to-noise ratios based on Noc2. For this reason, it is proposed to specify the absolute power uncertainty for Noc2, and express all other signal powers relative to Noc2.  
Following similar reasoning, it is proposed to specify Noc1 and Noc3 as ratios relative to Noc2. If Noc1 and Noc3 were expressed as independent absolute power uncertainties, the ratios would be subject to larger variation, and the test conditions could vary significantly compared to the RAN4 simulations.
Taking test case 8.2.1.2.3_C.1 in Annex F.1.4 of TS 36.521-1 [1] as an example:
	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 omitted >>
	
	

	8.2.1.2.3_C.1

 - Propagation Condition EVA5
	[TBD]
	 Overall system uncertainty for fading conditions comprises six quantities:

1. Cell 1 Es / N oc2 ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. Effect of Cell 2 Es / N oc2 uncertainty
5. Effect of N oc1 / N oc2 uncertainty
6. Effect of N oc3 / N oc2 uncertainty
Items 1 to 6 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.

Sensitivity factors for Cell 2 Es / N oc2 uncertainty, N oc1 / N oc2 uncertainty and N oc3 / N oc2 uncertainty are TBD.

Cell 1 Es / N oc2 ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB
Cell 2 Es / N oc2 ±0.3 dB

N oc1 / N oc2 ±0.3 dB
N oc3 / N oc2 ±0.3 dB


	<< Many rows omitted >>
	
	

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty, averaged over BWConfig Note 4
	±3 dB

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	±0.5 dB

	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


4. Test Tolerances
To determine the test points, RAN4 simulated throughput versus Cell 1 Es / N oc2. However, RAN4 did not specifically model the effect of varying Cell 2 Es / N oc2, Noc1 / N oc2 or Noc3 / N oc2. Informal offline discussion indicates that there may be some effect on Cell 1 throughput when these parameters are varied.  

It is Anritsu’s intention 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. With this information, we can calculate the overall effect of uncertainty, and therefore the increase in Cell 1 SNR necessary to ensure that a good UE does not fail the test due to Test system uncertainty.
5. Recommendations

· The uncertainties shown in section 3 are used in TS 36.521-1 Table F.1.4
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Annex A: eICIC demodulation test case from TS 36.101
A typical eICIC demodulation test case is given in TS 36.101 [2] clause 8.2.1.2.3. The highlight relates Noc1, Noc2, Noc3 values to the Table notes which state that these parameters are symbol or subframe specific.
8.2.1.2.3
Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS)
The requirements are specified in Table 8.2.1.2.3-2, with the addition of parameters in Table 8.2.1.2.3-1 and the downlink physical channel setup according to Annex  C.3.2 and Annex C.3.3. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission in the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell. In Table 8.2.1.2.3-1, Cell 1 is the serving cell, and Cell 2 is the aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 is according to Annex C.3.3, respectively.
Table 8.2.1.2.3-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3
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	dB
	0
	N/A
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	dBm/15kHz
	-102 (Note 2)
	N/A
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	dBm/15kHz
	-98 (Note 3)
	N/A
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	dBm/15kHz
	-94.8 (Note 4)
	N/A
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	dB
	 Reference Value in Table 8.2.1.2.3-2
	6

	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 [9]. 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 [7]

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

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 8.2.1.2.3-2: Minimum Performance 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
	3.4
	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.
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