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1.
Introduction

TS 36.101 [1] contains demodulation tests where the demodulation subframe overlaps with aggressor cell ABS, and CSI measurements in case two CSI subframe sets are configured. These eICIC test cases specify AWGN with a value that varies on a subframe and symbol basis, identified as Noc1, Noc2 and Noc3. For demodulation tests the wanted cell SNR is specified by a ratio Cell 1 Es/Noc2, and in addition the power of an interferer is specified by Cell 2 Es/Noc2. In RAN5 it is necessary to consider the uncertainties for these parameters, and how they affect the Test metric, for example throughput.

For Rel-10 eICIC Cell 1 demodulation, the simulation results are plotted as T-put versus Cell 1 Es/Noc2. The effect of uncertainty in Cell 1 Es/Noc2 is easy to assess, but the effect of uncertainty in Noc1, Noc3 and Cell 2 Es/Noc2 is not clear. This Tdoc proposes a way forward to ensure that RAN5 can design a test which a good UE will not fail.

2.
RAN5 choice of parameters

Anritsu presented R5-133109 [2] proposing a set of uncertainty parameters for the test equipment, which was technically endorsed at RAN5#60. In summary, it proposed to specify the absolute power uncertainty for Noc2, and express all other signal powers as ratios relative to Noc2: Cell 2 Es / N oc2, Noc1 / N oc2 and Noc3 / N oc2.    

Then, for PDSCH demodulation 3 questions remain:
a) How much effect does Cell 2 Es / N oc2 uncertainty have on the Cell 1 T-put?
b) How much effect does Noc1 / N oc2 uncertainty have on the Cell 1 T-put?
c) How much effect does Noc3 / N oc2 uncertainty have on the Cell 1 T-put?
Similar questions also apply to PDCCH/PCFICH demodulation where the metric is Pm-dsg, and PHICH demodulation where the metric is Pm-an. 
3. PDSCH demodulation – scenarios to simulate
There are two basic PDSCH demodulation tests, with the TM3 16-QAM test being split into Non-MBSFN and MBSFN variants. As FDD and TDD have similar Cell 1 Es/ Noc2 SNR values, it does not seem necessary to simulate both FDD and TDD for all tests, and it is assumed for example that the TDD variation simulated for the effect of Noc1 variation can be carried over to the FDD case, and vice-versa.
To establish the effect of each variation, and taking TS 36.101 [1] clause 8.2.2.2.3 as an example, the proposed steps would be:

a) Simulate T-put vs. Cell 1 Es/ Noc2 with baseline parameters (same as original RAN4 simulation)
b) Simulate T-put vs. Cell 1 Es/ Noc2 with Noc1 high (blue values in table below)
c) Simulate T-put vs. Cell 1 Es/ Noc2 with Noc1 low (blue values in table below)
d) Plot a), b) and c) on the same graph, so the effect of varying Noc1 can be seen
e) Repeat, but varying only Noc3 as per blue values below, to give 3 lines on a separate graph
f) Repeat, but varying only Cell 2 Es/Noc2 as per blue values below, to give 3 lines on a separate graph
An illustrative example of the type of graphs is included in the .zip file from early simulations. In the illustration the graphs show results from different companies on the same plot, but instead the idea would be show the effect of variations using simulations from the same company.    
The full set of PDSCH simulations is given below:
	
	
	Scenario Description
	Noc1
	Noc2
	Noc3
	Cell 2 Es/ Noc2

	
	
	
	dBm/15kHz
	dBm/15kHz
	dBm/15kHz
	dB

	
	
	Plot T-put vs. Cell 1 Es/ Noc2
	
	
	
	

	TDD, TM2, QPSK
	
	8.2.2.2.3, baseline
	-102.0
	-98.0
	-94.8
	6.0

	
	On same Plot , with baseline
	8.2.2.2.3, Noc1/Noc2 high
	-101.0
	-98.0
	-94.8
	6.0

	
	
	8.2.2.2.3, Noc1/Noc2 low
	-103.0
	-98.0
	-94.8
	6.0

	
	On same Plot , with baseline
	8.2.2.2.3, Noc3/Noc2 high
	-102.0
	-98.0
	-93.8
	6.0

	
	
	8.2.2.2.3, Noc3/Noc2 low
	-102.0
	-98.0
	-95.8
	6.0

	
	On same Plot , with baseline
	8.2.2.2.3, Cell 2 Es/ Noc2 high
	-102.0
	-98.0
	-94.8
	7.0

	
	
	8.2.2.2.3, Cell 2 Es/ Noc2 low
	-102.0
	-98.0
	-94.8
	5.0

	FDD, TM3, 16QAM
	
	8.2.1.3.3 Non-MBSFN, baseline
	-102.0
	-98.0
	-94.8
	6.0

	
	On same Plot , with baseline
	8.2.1.3.3 Non-MBSFN, Noc1/Noc2 high
	-101.0
	-98.0
	-94.8
	6.0

	
	
	8.2.1.3.3 Non-MBSFN, Noc1/Noc2 low
	-103.0
	-98.0
	-94.8
	6.0

	
	On same Plot , with baseline
	8.2.1.3.3 Non-MBSFN, Noc3/Noc2 high
	-102.0
	-98.0
	-93.8
	6.0

	
	
	8.2.1.3.3 Non-MBSFN, Noc3/Noc2 low
	-102.0
	-98.0
	-95.8
	6.0

	
	On same Plot , with baseline
	8.2.1.3.3 Non-MBSFN, Cell 2 Es/ Noc2 high
	-102.0
	-98.0
	-94.8
	7.0

	
	
	8.2.1.3.3 Non-MBSFN, Cell 2 Es/ Noc2 low
	-102.0
	-98.0
	-94.8
	5.0

	
	
	8.2.1.3.3 MBSFN, baseline
	-102.0
	-98.0
	-94.8
	6.0

	
	On same Plot , with baseline
	8.2.1.3.3 MBSFN, Noc1/Noc2 high
	-101.0
	-98.0
	-94.8
	6.0

	
	
	8.2.1.3.3 MBSFN, Noc1/Noc2 low
	-103.0
	-98.0
	-94.8
	6.0

	
	On same Plot , with baseline
	8.2.1.3.3 MBSFN, Noc3/Noc2 high
	-102.0
	-98.0
	-93.8
	6.0

	
	
	8.2.1.3.3 MBSFN, Noc3/Noc2 low
	-102.0
	-98.0
	-95.8
	6.0

	
	On same Plot , with baseline
	8.2.1.3.3 MBSFN, Cell 2 Es/ Noc2 high
	-102.0
	-98.0
	-94.8
	7.0

	
	
	8.2.1.3.3 MBSFN, Cell 2 Es/ Noc2 low
	-102.0
	-98.0
	-94.8
	5.0


4. PDCCH/PCFICH demodulation – scenarios to simulate

There is one PDCCH/PCFICH demodulation test, split into Non-MBSFN and MBSFN variants. As before, FDD and TDD have similar Cell 1 Es/ Noc2 SNR values and it is proposed to simulate only FDD.

To establish the effect of each variation, the method and steps would be similar to that for PDSCH. The set of PDCCH/PCFICH simulations is given below:
	
	
	Scenario Description
	Noc1
	Noc2
	Noc3
	Cell 2 Es/ Noc2

	
	
	
	dBm/15kHz
	dBm/15kHz
	dBm/15kHz
	dB

	
	
	Plot Pm-dsg vs. Cell 1 Es/ Noc2
	
	
	
	

	FDD, 8CCE
	
	8.4.1.2 Non-MBSFN, baseline
	-100.5
	-98.0
	-95.3
	1.5

	
	On same Plot , with baseline
	8.4.1.2 Non-MBSFN, Noc1/Noc2 high
	-99.5
	-98.0
	-95.3
	1.5

	
	
	8.4.1.2 Non-MBSFN, Noc1/Noc2 low
	-101.5
	-98.0
	-95.3
	1.5

	
	On same Plot , with baseline
	8.4.1.2 Non-MBSFN, Noc3/Noc2 high
	-100.5
	-98.0
	-94.3
	1.5

	
	
	8.4.1.2 Non-MBSFN, Noc3/Noc2 low
	-100.5
	-98.0
	-96.3
	1.5

	
	On same Plot , with baseline
	8.4.1.2 Non-MBSFN, Cell 2 Es/ Noc2 high
	-100.5
	-98.0
	-95.3
	2.5

	
	
	8.4.1.2 Non-MBSFN, Cell 2 Es/ Noc2 low
	-100.5
	-98.0
	-95.3
	0.5

	FDD, 8CCE
	
	8.4.1.2 MBSFN, baseline
	-100.5
	-98.0
	-95.3
	1.5

	
	On same Plot , with baseline
	8.4.1.2 MBSFN, Noc1/Noc2 high
	-99.5
	-98.0
	-95.3
	1.5

	
	
	8.4.1.2 MBSFN, Noc1/Noc2 low
	-101.5
	-98.0
	-95.3
	1.5

	
	On same Plot , with baseline
	8.4.1.2 MBSFN, Noc3/Noc2 high
	-100.5
	-98.0
	-94.3
	1.5

	
	
	8.4.1.2 MBSFN, Noc3/Noc2 low
	-100.5
	-98.0
	-96.3
	1.5

	
	On same Plot , with baseline
	8.4.1.2 MBSFN, Cell 2 Es/ Noc2 high
	-100.5
	-98.0
	-95.3
	2.5

	
	
	8.4.1.2 MBSFN, Cell 2 Es/ Noc2 low
	-100.5
	-98.0
	-95.3
	0.5


5. PHICH demodulation – scenarios to simulate

There is one PHICH demodulation test, Non-MBSFN only. As before, FDD and TDD have similar Cell 1 Es/ Noc2 SNR values and it is proposed to simulate only TDD.

To establish the effect of each variation, the method and steps would be similar to that for PDSCH. The set of PHICH simulations is given below:
	
	
	Scenario Description
	Noc1
	Noc2
	Noc3
	Cell 2 Es/ Noc2

	
	
	
	dBm/15kHz
	dBm/15kHz
	dBm/15kHz
	dB

	
	
	Plot Pm-an vs. Cell 1 Es/ Noc2
	
	
	
	

	TDD
	
	8.5.2.2.3 Non-MBSFN, baseline
	-100.5
	-98.0
	-95.3
	1.5

	
	On same Plot , with baseline
	8.5.2.2.3 Non-MBSFN, Noc1/Noc2 high
	-99.5
	-98.0
	-95.3
	1.5

	
	
	8.5.2.2.3 Non-MBSFN, Noc1/Noc2 low
	-101.5
	-98.0
	-95.3
	1.5

	
	On same Plot , with baseline
	8.5.2.2.3 Non-MBSFN, Noc3/Noc2 high
	-100.5
	-98.0
	-94.3
	1.5

	
	
	8.5.2.2.3 Non-MBSFN, Noc3/Noc2 low
	-100.5
	-98.0
	-96.3
	1.5

	
	On same Plot , with baseline
	8.5.2.2.3 Non-MBSFN, Cell 2 Es/ Noc2 high
	-100.5
	-98.0
	-95.3
	2.5

	
	
	8.5.2.2.3 Non-MBSFN, Cell 2 Es/ Noc2 low
	-100.5
	-98.0
	-95.3
	0.5


6. Recommendations

· Agree the simulation scenarios defined in sections 3, 4 and 5 of this document
· Interested companies run simulations, if possible to provide results at RAN4#68bis 
· Use the agreed simulations to obtain sensitivity factors for the effects of Noc1, Noc3 and Cell 2 Es/Noc2
· Communicate the sensitivity factors for the effects of Noc1, Noc3 and Cell 2 Es/Noc2 to RAN5
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