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1 Introduction
In 3GPP RAN4#71, many items were agreed in LS to RAN1. However, there are still some parameters that RAN4 found benefit in complexity and performance if RAN1 can define the higher layer signaling with subset restrictions. These parameters include
· Maximum number of combinations of VCID and nSCID subset for TM10 interference

In this paper, we discuss the issue by providing related evaluation results. 
2 Receiver processing and network assistance assumptions
In order to apply any of the NAICS receivers, at least some knowledge of the interference PDSCH transmission parameters is needed on a per-PRB or PRB-pair basis. The interference PDSCH on each PRB or PRB-pair is dynamic in nature because interference can be on/off, correspond to different TM that is associated with different scheduled UE, or come from different neighboring cells. NAICS receivers need to detect at least interference on/off and estimate the interference channel. In the case of TM10 interference PDSCH, interference detection and its corresponding channel estimation can be performed on antenna port 7 and 8 on a PRB-pair basis (assuming <= 2 layers). For each port, the DMRS sequence is determined by VCID and nSCID combination. NAICS receivers have to detect this combination and do corresponding channel estimation for interference. Considering different subset sizes of VCID and nSCID combinations, larger subset size leads to higher blind detection complexity and false alarm probability. However, there is also a higher probability that the VCID and nSCID combination of strongest interference is in the signaled subset. In this document, the receiver performance loss due to different subset sizes is evaluated and compared. Here, subset sizes 6 and 12 that discussed in RAN1 are considered. We assume the combination of VCID and nSCID of strongest interference is in signaled subset.

There are some general assumptions in this work:
· Cell-IDs are known, so are MBSFN pattern, normal CP which is the same for all cells, and cell synchronization in terms of OFDM symbol timing and frequency and also slot and SFN aligned

· Cell ID = 0, 6, 1 for serving cell, I1 and I2 as agreed

· UE always detects the presence/absence of interference

· UE detects whether it’s DMRS-based TM

· Aligned CFI

· LVRB resource allocation
In following evaluation, we assume TM8/9 serving cell and TM10 interference cells. Parameters listed in general assumptions (i.e., Cell-ID, CFI, etc) are known to UE. The detected interference parameters include TM, modulation order, scheduling (i.e., interference presence/absence), antenna port and VCID and nSCID combination. The agreed simulation scenario in [2] is used in evaluation. Both interference cells are always ON and phase-1 interference profiles are considered.

3 Performance
The labels in the figures indicate:

· IRC : performance of LMMSE-IRC

· R-ML (genie) : performance of R-ML with genie-based information

· Blind (6): performance of R-ML with blind detection of TM, modulation order, scheduling, antenna port and VCID and nSCID combination. The size of signaled combination subset is 6

· Blind (12): performance of R-ML with blind detection of TM, modulation order, scheduling, antenna port and VCID and nSCID combination. The size of signaled combination subset is 12

In the title of each figure, “MCS x/y/z” means that MCS x, MCS y and MCS z are used in the serving and two interfering cells. “Rank x/y/x” means that rank x, rank y and rank z are used in the desired cell and two interfering cells. The “case” in the title is defined as:
	Min SINR [dB]
	Max SINR [dB]
	Loading
	I1/Noc Percentile
	I1/Noc [dB]
	I2/Noc [dB] (median)
	Case ID

	-3.70
	1.14
	40 %
	20 %
	3.28
	0.74
	0

	
	
	
	50 % 
	7.77
	2.29
	1

	
	
	
	80 %
	13.91
	3.34
	2


Some selected throughput performances vs. Es/Noc with the different working assumptions are illustrated in Fig. 1~4. The key assumptions used for each figure are described in the captions.
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Figure 1. Performance of blind detection (case 1/2, MCS 5/5/5, I1/I2 is ON/ON, Rank 1/1/1)
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Figure 2. Performance of blind detection (case 1/2, MCS 5/14/14, I1/I2 is ON/ON, Rank 1/1/1)
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Figure 3. Performance of blind detection (case 1/2, MCS 14/5/5, I1/I2 is ON/ON, Rank 1/1/1)
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Figure 4. Performance of blind detection (case 1/2, MCS 14/14/14, I1/I2 is ON/ON, Rank 1/1/1)
Observation #1: It seems that the performance of subset size 12 is very close to the performance of subset size 6 when the combination of VCID and nSCID of strongest interference is configured in signaled subset. 

Observation #2: Considering interference parameters detection for TM, modulation order, scheduling, antenna port and combination of VCID and nSCID, there is still noticeable gain over IRC receiver.
4 Conclusions 
In this contribution, we further evaluate the receiver performance with blind detection of TM, modulation order, scheduling, antenna port and VCID and nSCID combination based on TM10 interference in phase-1 scenario. Our main observations are:

Observation #1: It seems that the performance of subset size 12 is very close to the performance of subset size 6 when the combination of VCID and nSCID of strongest interference is configured in signaled subset. 

Observation #2: Considering interference parameters detection for TM, modulation order, scheduling, antenna port and combination of VCID and nSCID, there is still noticeable gain over IRC receiver.
Based on our simulation results and overall understandings so far, we conclude:
Conclusion: The subset size 6 and 12 of VCID and nSCID combination has a trade off. The smaller set could have an advantage in terms of complexity. On the other hand, the larger set could have an advantage in terms of network operation. Considering the progress of the NAICS WI, our preference is for 12 but we are fine with either choice. We also suggest that RAN4 agree on this issue in this meeting.
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