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1  Introduction
During the ad-hoc discussion in RAN4#64 meeting, simulation assumptions for advanced receiver performance in asynchronous networks were agreed [1], [2]. In this contribution, we present our link level alignment results for all relevant scenarios. No major influence of network asynchronism is seen on performance as compared to performance in synchronous networks.
2  Simulation Setup
Simulation assumptions for interference modeling as agreed in [2] are reproduced in Table 1. Table 2 further shows the five scenarios to be considered whose results need to be weighted averaged.
Table 1: Simulation assumptions for link-level evaluations (FDD) under asynchronous network timing
	Parameter
	Case 1 (TM2)
	Case 2 (TM6)

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6

	Transmission mode in interfering cells
	TM3
	TM4

	MIMO configuration
	2x2, low correlation
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA70
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells

	Receivers to be evaluated
	-
Baseline receiver (companies to provide information)

-
RS-based LMMSE-IRC receiver

	Time delays between cells
	All scenarios defined in Table 4 have to be simulated individually

	Geometry
	Geometry range: [-8:1:6] dB, including G=-2.5dB

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

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

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

	CSI reference signals
	N/A
	N/A

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A

	CSI reference signal configuration
	N/A
	N/A

	Resource allocation
	50 PRBs
	50 PRBs

	
	
	

	Subframes for demodulation in serving cell
	All subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to Table 2
	Refer to Table 3

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	[PUCCH 1-0]
	[PUCCH 1-1]

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

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

	
	Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI

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

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH (full load, in all subframes)
PDSCH (full load, in all subframes): 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Tx EVM
	6% in both alignment and impairment simulations

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum for each of the considered scenarios


Table 2: Time offsets for interfering cells and simulation output
	Scenario
	Simulation output
	Minimum simulation length
	Throughput weighting parameter
	Time offset wrt. serving cell timing (Note 1)

	
	
	
	
	1st interfering cell (DIP1)
	2nd interfering cell (DIP2)

	A
	Throughput vs. geometry to be provided separately
	20000 subframes
	[20%]
	0
	0

	B
	Throughput vs. geometry to be provided separately
	20000 subframes
	[10%]
	0
	a

	C
	Throughput vs. geometry to be provided separately
	20000 subframes
	[15%]
	a
	0

	D
	Throughput vs. geometry to be provided separately
	20000 subframes
	[15%]
	a
	a

	E
	Throughput vs. geometry to be provided separately
	20000 subframes
	[40%]
	b
	c

	
	Aggregated weighted throughput over scenarios A,B,C,D,E vs. geometry
	100000 subframes
	[100%]
	All above scenarios included


Note 1: Proposal for a, b and c values: a=[0.5ms+0.5 OFDM symbol], b=[0.33 ms], c=[0.67 ms].
3  Simulation Results

Alignment results for the three test cases are presented graphically below, and raw data for the advanced receiver is included in the attached spreadsheet.
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Figure 1. Throughput performance for Test 1.
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Figure 4. Throughput performance for Test 2.

4
Conclusions

In this discussion we presented link level throughput results for the enhanced receiver in asynchronous networks. No major influence of network asynchronism is seen on performance. These results should be taken into consideration for RAN4 performance alignment.
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