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1. Introduction

At the last RAN1 #72bis meeting, evaluation assumptions including deployment scenarios for NAICS were agreed upon [1] and a LS was sent to RAN4 [2]. However, some evaluation assumptions were left as FFS. In this contribution, our views on these remaining issues regarding the NAICS scenarios are described.
2. Remaining Issues in Evaluation Assumptions
· Number of small cells per macrocell geographical area for Scenarios 2a/2b
· FFS: 4 or 10 small cells

Currently, we have no strong preference for either four or ten small cells. However, the level of interference from a macrocell to a UE connected to a small cell seems to be higher according to the decrease in the number of small cells. This is because the increased number of low power interference sources diminishes the impact of the dominant interference from a macrocell. From another perspective, the case of four small cells seems to be evaluated easily compared to ten small cells. Therefore, we have a slight preference for the four small cell case although we do not preclude the ten small cell case.
Although dense small cell scenarios were proposed at the last RAN1 meeting, we would prefer to keep the agreed evaluation assumptions [1] in order to minimize the number of evaluation scenarios since the motivation for the evaluation in this scenario is not clear.
· Resource utilization factor
· FFS: Need to define some reference loading levels (e.g., "high" loading)
In general, a higher load case may be effective to investigate the throughput gains from NAICS. To verify this, we performed link-level evaluations for the Rel. 11 MMSE-IRC receiver and Rel. 8 baseline receiver assuming various load levels, i.e., 50% and 70% loads. The simulation parameters are based on the demodulation test for the Rel. 11 MMSE-IRC receiver specified in [3]. Regarding the modeling scheme for the explicit inter-cell interference including the traffic load, for simplicity, a signal transmission is turned on and off according to the load levels, which is determined independently for each interfering cell and each subframe in the time domain. In the frequency domain, we also assume that the interfering cells transmit signals with a full bandwidth when the signal transmission is turned on. In this evaluation, TM3 is assumed for both serving and interfering cells. Note that the number of ranks for the serving cell is limited to single-layer transmission. The other simulation conditions are given in the Annex. The evaluation results are shown in Fig. 1. In the results, a full buffer traffic case is also evaluated for comparison. 
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(a) 50% load case                                                          (b) 70% load case
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(c) 100% load case (Full buffer)

Figure 1 – User throughput performance for various traffic loads
The results clarify that the throughput gains from the MMSE-IRC receiver compared to the baseline receiver become smaller according to the decrease in the load level. 

Observation: Throughput gains from the MMSE-IRC receiver compared to the baseline receiver become smaller according to the decrease in the load level in the interfering cells.
Based on the above observation, we would like to discuss the load levels for each scenario, i.e., homogeneous network (Scenario 1) and heterogeneous networks (Scenarios 2a/2b). First, regarding a homogeneous network, it seems that a medium load case, e.g., 50% load, is sufficient in this scenario. This is because this scenario is the worst case for the NAICS due to the limitation of the inter-cell interference power. 
Regarding the heterogeneous networks, we consider that a higher load case, e.g., 70% load, in addition to a medium load case, e.g., 50% load, should be addressed. This is because these scenarios are the best cases for the NAICS due to the arrival of more dominant interference compared to that in the homogeneous network. Furthermore, in this scenario, a high load can be assumed since small cells are deployed in a dense traffic area that cannot be covered by macrocells. 
Proposal: A higher load case, e.g., 70% load, in addition to a medium load case, e.g., 50% load, should be addressed especially for Scenarios 2a/2b.

3. Conclusion

In this contribution, our views on these remaining issues regarding NAICS scenarios were described and summarized as follows.
Observation: Throughput gains from the MMSE-IRC receiver compared to the baseline receiver become smaller according to the decrease in the load level in the interfering cells.
Proposal: A higher load case, e.g., 70% load, in addition to a medium load case, e.g., 50% load, should be addressed especially for Scenarios 2a/2b.
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Annex

Table 1 – Simulation Conditions
	Parameter
	Values

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70 (Use different channel seed for between cells)

	Number of interfering cells
	2 interfering cells

	Network synchronization
	Time delay wrt serving cell

	
	1st interfering cell
	2nd  interfering cell

	
	0.33 ms
	0.67 ms

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keep DIP(s) fixed to agreed values

	DIP values
	DIP1 = -2.23 dB, DIP2 = -8.06 dB

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between cells

	Resource allocation for serving cell
	50 PRBs

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	PUCCH 1-0

	Feedback periodicity & delay for target signal
	Feedback periodicity: 5 ms; Feedback delay: 8 ms

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing rank per sub-band from subframe to subframe

	
	Frequency granularity is 6 PRBs

	
	80% rank-1, 20% rank-2

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used                     in interfering cells

PSS/SSS/PBCH

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal
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