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1. Introduction
In RAN4 #62bis the simulation assumptions for the advanced receiver WI have been agreed [1]. In this contribution we investigate whether the DIP values are also applicable for asynchronous network deployment scenarios. In addition, we propose further simulation assumptions for asynchronous network operation.
2. Discussion
In [2], it has been agreed that the need for requirements covering asynchronous deployments is further investigated in the WI. So far, the DIP values were investigated mainly for synchronous scenarios. Since those DIP values are not directly applicable to asynchronous scenarios, we analyze the DIP values for such deployments further.

According to [3] DIP values are defined for synchronous and asynchronous deployments. In case of asynchronous deployments, the interferers of interest are cells not belonging to the same site than the serving cell. in a first step we investigate for geometries G = 0 dB and G = 2.5 dB how it happens that the most dominant interferer is a cell of another site. Figure 1 shows for scenario 3GPP case 1 the probability of UEs at geometry of -2.5 dB and 0 dB that the dominant interferer is a asynchronous cell. It is seen in the figure that the probability is almost 80% for G = -2.5 dB and about 65% for G = 0 dB.
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Figure 1: Probability of Dominant Asynchronous Interference
Next, we look at the asynchronous DIP values for geometry G = 0 dB under the condition that the dominant interferer is a asynchronous cell. Figure 2 shows the first two DIP values for geometry G = 0 dB for synchronous and asynchronous networks. For asynchronous interference DIP values are considered in the average if the dominant interfering cell does not belong to the same site as the serving cell.
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Figure 2: DIP Values for synchronous and asynchronous Networks
Compared to the synchronous scenario the asynchronous DIP1 is lower by 0.7 dB and DIP2 is lower by 1.1 dB. Similarly, we found in system level simulations that for geometry G = -2.5 dB the DIP values in case of asynchronous interference are reduced by 0.2 dB and 1.3 dB compared to the synchronous case.
Since these DIP values only take the results of one company into account, we suggest not to adopt absolute values for the asynchronous case, but to reduce the agreed DIP values provided in [1] by 0.7 dB and 1.1 dB, respectively. 
Proposal 1: For asynchronous network operation, we propose to reduce use the values of DIP1 and DIP2 in [1] for G = 0 dB by 0.7 and 1.1 dB, respectively. For G = -2.5 dB, we propose to reduce the DIP values by 0.2 and 1.3 dB, respectively.
We suggest to update the simulation assumptions for the asynchronous scenario accordingly and to re-use the other simulation assumptions for synchronous deployments provided in [1] also for the asynchronous scenarios. The proposed simulation assumptions are summarized in Table 1 in the appendix. Additions to the assumptions for the synchronous scenarios are highlighted in yellow.
3. Conclusion 
In this contribution we investigate whether the DIP values are also applicable for asynchronous network deployment scenarios.
Proposal 1: For asynchronous network operation, we propose to reduce use the values of DIP1 and DIP2 in [1] for G = 0 dB by 0.7 and 1.1 dB, respectively. For G = -2.5 dB, we propose to reduce the DIP values by 0.2 and 1.3 dB, respectively.

The proposed simulation assumptions for asynchronous deployments are summarized in Table 1 in the appendix. Additions to the assumptions for the synchronous scenarios are highlighted in yellow. We suggest to take this proposal into account for simulating asynchronous network deployments.
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4. Appendix

Table 1: Simulation assumptions for link-level evaluations for asynchronous scenarios
	Parameter
	Scenario 1-1 (TM2)
	Scenario 1-2 (TM6)
	Scenario 2 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, medium correlation
	2x2, low correlation
	4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5 (also higher velocities can be considered in additions)
Use different channel seed for between cells
AWGN by interested companies

	Interfering cell delay
	1 slot, 1 slot + 1/2 OFDM symbol 
(also other delays can be considered in addition)

	Number of interfering cells
	1 & 2 to be considered

	Geometry
	G=-2.5dB and G=0dB

	DIP values
	At G=-2.5dB: DIP1= -1.93dB and DIP2=-9.96dB

At G=0dB: DIP1=-2.7561dB and DIP2=-9.3463dB

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follows:

#10, #11 for G=0dB, and #7, #8 for G=-2.5 dB as baseline
#14 by interested companies

	PMI for target signal
	N/A
	Follow wideband PMI
	Follow wideband PMI

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity 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 per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies

Frequency granularity is 6 PRBs

	
	[80% rank-1,20% rank-2]
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	Modulation in interfering cells
	Fixed modulation order: QPSK or 16QAM

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 PRBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum
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