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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

In this contribution, we will focus on the joint blind detection with 4 CRS AP for CRS-based transmission modes. Both link level evaluation on the performance of blind detection and its complexity analysis would be provided.
2 Evaluation and discussion
In this section, we would firstly evaluate the performance gain with blind detection of interference parameters for 4 CRS APs. The simulation assumptions are listed in Table 1. 

Table 1 Simulation assumptions for 4 CRS AP
	Parameters
	Values

	Interference modelling 
	One explicitly modelled interference cell, INR = 7.77dB

	Interference MIMO mode
	TM4, rank 1, QPSK 1/2

	Propagation channel
	4x2 low, EPA5

	Serving transmission mode
	TM4 rank 1, QPSK 1/2 or 16QAM 1/2

	Channel and noise estimation
	CRS-IC based channel estimation

Noise variance is estimated after CRS-IC

	Advanced receiver
	R-ML

R.11 MMSE-IRC

	Parameters to be blindly detected
	PMI 

Modulation order detection
P_A 

	PDCCH length
	2 symbol for serving and interference

	CRS configuration
	CRS colliding and CRS-non-colliding


PMI, P_A and modulation order are jointly detected with the following restrictions:

· The transmission mode of interference cell is always assumed to be close-loop rank 1
· The candidate P_A values are restricted to be in the set of [-100dB -3dB 0dB 3dB].

The joint blind detection performances are plotted in Figure 1 for both CRS-colliding and CRS-non-colliding scenarios.
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Figure 1 Performance of R-ML with blind detection for 4 CRS APs cases
Under the simulation assumptions, based on the simulation results for 4 CRS APs, it could be observed that:
· In the case of CRS-colliding, the joint blind detection of PMI, modulation order and power ratio imposes some performance degradation compared to Genie-aided scheme, but still achieves significant performance gain over Rel-11 MMSE-IRC receiver. 
· In the case of CRS-non-colliding, the joint blind detection of PMI, modulation order and power ratio would lead to performance loss compared to R.11 MMSE-IRC receiver and the loss is more significant with higher modulation order of serving cell transmission
The observations from different CRS configuration cases can be summarized as the following:
Observation 1:

For 4 CRS APs with CRS-colliding configuration, joint blind detection is feasible in terms of UE achieving performance gain over MMSE-IRC receiver
Since for 4 CRS APs, there is much more pre-coding matrix hypothesis to be tested compared to 2 CRS APs case. The blind detection of PMI applied in the interference transmission imposes significant complexity burden at the UE. For example, the total pre-coding matrix hypothesises of 4 CRS APs is 32 with rank 1 and rank 2 transmissions compared to only 6 hypothesises for 2 CRS APs case. Further in a single pre-coding matrix hypothesis, 4 CRS APs case requires more computation complexity than that of 2 CRS APs. Thus roughly speaking, the blind detection complexity of PMI for 4 CRS APs case is at least 5 times than for the 2 CRS APs case. The blind detection feasibility in term of UE implementation complexity is not quite clear. 

Observation 2:

For 4 CRS APs case, the blind detection complexity of pre-coding matrix is at least 5 times of the 2 CRS APs case. So the joint blind detection feasibility in term of UE implantation complexity needs further study. 
3 Conclusion
In this contribution, we provide the evaluation results of joint blind detection performance for 4 CRS APs cases and then briefly discuss its implementation complexity. Based on our results and analysis, the observations are summarized as the following:
Observation 1:

For 4 CRS APs with CRS-colliding configuration, joint blind detection is feasible in terms of UE achieving performance gain over MMSE-IRC receiver.
Observation 2:

For 4 CRS APs case, the blind detection complexity of pre-coding matrix is at least 5 times of the 2 CRS APs case. So the joint blind detection feasibility in term of UE implantation complexity needs further study.
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