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1 Introduction

In last RAN4 meeting, RAN4 discussed impact on NAICS performance with PDCCH decoding according to interference power level, and agreed following sentences [1]:

· Assume perfect PDCCH decoding under medium and low interference level in simulations. 

· Simulation under high interference level need to ensure the PDCCH impact to PDSCH is minimized (solution TBD).
This contribution provides our views on PDCCH decoding impact on PDSCH demodulation performance for NAICS receivers.
2 PDCCH Decoding for PDSCH Performance Requirement
For general PDSCH performance requirement in TS36.101, the impact of downlink control channels decoding is not taken into account since there is no high interference condition which introduces decoding failure of downlink control channels for serving cell. However, to achieve performance gain of NAICS receivers, NAICS WI considers various interference conditions such as low, medium, and high interference power, so downlink control channel of serving cell could not be decoded by interference control channel. This is directly expected to degrade PDSCH performance for NAICS receivers. If RAN4 considers PDCCH decoding impact to define PDSCH performance requirement, it is difficult to highlight NAICS receiver gain in Rel-12 since noticeable performance gain for NAICS receiver comes from high interference condition. Therefore, for Rel-12 NAICS performance requirement, PDCCH decoding impact should be minimized.

Figure 2‑1 ~ Figure 2‑3 show the PDSCH throughput with PDCCH decoding impact for SLIC receiver according to INR and loading of interference PDCCH. Low, medium, and high load control mean 10%, 50%, and 100% of interference control channel loading, respectively. In medium INR, degradation of PDSCH throughput performance is quite small within 0.6dB at 70% of maximum throughput. In high INR, if the load of interference control channel is low, PDSCH throughput performance is similar with that without taking into account PDCCH decoding impact. However, under high control channel loading of interference, difference of PDSCH throughput performance between low and high loading control channel is about 4.3dB at 70% of maximum throughput, and performance gain of NAICS receiver is dramatically degraded. Generally under high interference power condition, performance gain of NAICS receivers can be achieved, and performance between NAICS receivers and baseline receiver can be easily distinguished. Therefore, to define PDSCH performance requirement for NAICS receivers under high interference power condition, low loading control channel of interference should be considered.
· Observation1: In medium INR, PDCCH decoding impact does not affect PDSCH throughput performance for NAICS receiver.

· Observation2: In high INR, PDSCH throughput performance with PDCCH decoding is seriously degraded under high loading interference control channel.

· Observation3: In high INR, PDSCH throughput performance loss under low loading interference control channel is negligible in comparison with PDSCH throughput performance without taking into account PDCCH decoding.

Based on above observations, we propose

· Proposal: To define PDSCH performance requirement for NAICS receivers, low loading interference control channel should be considered under high INR.
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Figure 2‑1 PDSCH throughput with PDCCH decoding impact based on TM4
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Figure 2‑2 PDSCH throughput with PDCCH decoding impact based on TM2
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Figure 2‑3 PDSCH throughput with PDCCH decoding impact based on TM9
3 Conclusion 
In this contribution, we provide link level simulation results and our views on PDCCH decoding impact on PDSCH demodulation performance for NAICS receivers. 
From simulation results, our observations are as follows:
· Observation1: In medium INR, PDCCH decoding impact does not affect PDSCH throughput performance for NAICS receiver.

· Observation2: In high INR, PDSCH throughput performance with PDCCH decoding is seriously degraded under high loading interference control channel.

· Observation3: In high INR, PDSCH throughput performance loss under low loading interference control channel is negligible in comparison with PDSCH throughput performance without taking into account PDCCH decoding.

Based on observations, we propose
· Proposal: To define PDSCH performance requirement for NAICS receivers, low loading interference control channel should be considered under high INR.
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5 Annex
Simulation is based on Table 5‑1.
Table 5‑1 Simulation assumption
	Parameter
	Unit
	Serving
	Interference 1
	Interference 2

	Channel model
	
	2X2 EPA5 Low

	BWChannel
	MHz
	10
	10
	10

	Cell Id
	
	0
	6
	1

	
	
	
	1
	6

	Medium INR
	dB
	
	7.77
	2.29

	High INR
	
	
	13.91
	3.34

	MCS
	
	5
	5
	5

	
	
	5
	14
	14

	RI
	
	1
	1
	1

	PDSCH allocation
	RB
	6
	6
	6

	CSI-RS configuration
	
	none

	 Number of control 
OFDM symbols
	
	2
	2
	2

	Interference pattern
	
	
	ON
	ON

	Simulation length
	
	20000 sub-frames


