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1 Introduction

In the last RAN4 #71 meeting, the WF on NAICS [1] was approved, in which some remaining issues of joint blind detection were listed below:
· RAN4 is continuing to study the joint blind detection feasibility for the following scenarios: 

· Mixed TM scenarios. 

· Non-colliding CRS pattern for the dominant interferer

· Randomized interference model

· 4 CRS APs for CRS-based TMs
Regarding the randomized interference model, the contribution [2] discussed how to properly choose the interference model in order to verify the feasibility and reliability of blind detection. In this contribution, we would like to bring up another potential issue in interference modelling, i.e. CCH interference model. 

2 Discussion and evaluation
In the NAICS study and work item phases, RAN4 performs extensive evaluations on the performance gain achieved by employing advanced inter-cell interference mitigation receivers with blind detections, e.g. E-MMSE-IRC, R-ML and CWIC. The results show the potential significant gain, especially in low SNR and high INR scenarios [3]. While not much attention have been paid on the CCH performance under similar interference conditions. The performance gain coming from PHSCH is evaluated under the given assumption that PDCCH could be reliably decoded. It is also necessary to carefully check the PDCCH performance in similar interference condition as PDSCH to validate this assumption. 

As a quick checking, we run simulation to evaluate the PDCCH performance under heavy PDCCH load. The similar interference model of high INR scenarios, in which significant performance gain of advanced receiver with blind detection is achievable [4][5][6][7], is reused in our simulation, i.e. INR1 = 13.91dB, INR2 = 3.34dB. PDCCH performance may not be an issue in such inference condition when the PDCCH load is light but in real network it doesn’t always the case. 

The simulation assumption is listed in Table 1. In the simulation, PDCCH miss detection would lead to the miss detection of PDSCH. While RLF is not modeled in our simulation otherwise further performance degradation in real scenario could be expected.  
Table 1 Simulation assumptions for PDCCH/PDSCH under fully loaded PDCCH interference

	Parameters
	Values

	Interference modelling 
	One explicitly modelled interference cell, INR = 13.39dB

	Propagation channel
	2x2 low, EPA5

	Configuration of interference cell
	CRS: TM4 rank 1, QPSK 1/2

	Configuration of serving cell
	CRS: TM4 rank 1, QPSK 1/2

	Channel estimation
	Perform CRS-IC or DMRS-IC where available

	Advanced receiver
	R-ML

R.11 MMSE-IRC

	Parameters to be blindly detected
	PMI, RI and Modulation order

	PDCCH configuration
	aggregation level: 8 CCE, DCI payload: 44 bits (with CRC bits)


Figure 1 shows the performance difference with or without fully-load PDCCH interference. Based on the results, it could be observed that the performance gain of advanced receiver over MMSE-IRC with fully-load PDCCH interference would shrink from 11.5 dB to 4.5 dB at 70% maximum throughput point.    
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Figure 1 Performance of R-ML with blind detection with and without full-load PDCCH interference

From the results, we can observe that:
· For MMSE-IRC receiver, since the same receiver algorithm is utilized for both PDCCH and PDSCH reception, similar decoding performance could be expected from both channels and which results in much smaller PDSCH performance gap between with and without fully loaded PDCCH interference cases
· For R-ML receiver, advanced interference cancellation is applied on PDSCH channel while PDCCH channel is still rely on MMSE-IRC algorithm, which results in unbalanced PDCCH and PDSCH decoding performance and leads to significant PDSCH gap between with and without fully loaded PDCCH interference cases  
The results indicate that in NAICS the advanced receiver performance gain could be overestimated. 
Observation 1:

R.12 NAICS advanced receiver performance gain could be overestimated because of the lack of performance enhancement for CCH  

To be more practical, it is reasonable that we suggest to capture the impact of fully loaded PDCCH interference on PDSCH performance influence not only for the feasibility study of blind detection evaluation, but also for the interference modeling in defining the UE demodulation performance requirements. 

Proposal 1:

Consider fully loaded PDCCH interference modeling in evaluating the NAICS advance receiver performance gain and specifying UE demodulation requirements  

3 Conclusion
In this contribution, we discuss the issue of PDCCH interference modeling in current NAICS evaluation. Based on our analysis, the observation and proposal are summarized as the following: 
Observation 1:

R.12 NAICS advanced receiver performance gain could be overestimated because of the lack of performance enhancement for CCH 
Proposal 1:

Consider fully loaded PDCCH interference modeling in evaluating the NAICS advance receiver performance gain and specifying UE demodulation requirements
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