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1 Introduction

At RAN1#73, D2D discovery was extensively discussed, and some progress was made. In this meeting the focus will be mostly on communication:
· The highest priority in RAN1#74 will be given to D2D Communication.
· Broad cast D2D communication for the public safety use case, on the understanding that basic group cast and relay functionality (for network-UE relay case) is supported by broadcast D2D communication.

In this contribution, we gave some initial results on the performance evaluation for groupcast communication. It can be observed that with the current simulation methodology, groupcast performance is unacceptable; thus the evaluation methodology should be modified. 
2 Simulation assumptions and metric
The simulation assumptions are aligned with the agreed ones at the last meeting. The most important ones are listed in Table 1.
Table 1. System level simulation parameters and assumptions
	D2D parameters

	Parameters
	Assumptions

	Layout
	Option5: Urban macro (1732m ISD)

	UE-pairing
	Random pairing:
First UE is randomly selected as the UE for group cast from all UEs within entire area. All 9 numbers of receiving UEs are randomly selected from the remaining UEs within entire area. The number of groups per cell is 3.

	Total number of UEs for communication  per cell area
	150, Uniform drop (i.e., outdoor, option 2 of Scenario 5):
all UEs are randomly and uniformly dropped throughout the macro geographical area
150, Hotspot drop (i.e., hotspot , option 3 of Scenario 5):
a. Randomly select an area within each macro geographical area.

b. Randomly and uniformly drop 2/3 UEs within 40 m of the selected area.

c. Randomly and uniformly drop the remaining 1/3 UEs to the entire macro geographical area of the given macro cell.

	Minimum distance between UEs
	( 3m

	Pathloss
	Winner + B1 with [0] dB offset for LOS and [-5]dB offset for NLOS.
PL_B1_tot = max(PLfreespace, PL_B1)

h_BS = h_MS = 1.5m

h_BS( = h_MS(= 0.8m

	LOS probability
	ITU UMi

	General parameters

	Parameters
	Assumptions

	Carrier Frequency(GHz) 
	0.7

	System bandwidth(MHz) 
	10MHz (FDD)

	UE RF parameters 
	Max Tx power of 23 dBm,
Antenna gain 0 dBi, Noise figure 9 dB 

	Total number of active UEs per cell area
	10, uniformly distributed 

	UE inband emission mask
	None

	eNodeB RF parameters
	As specified in 3GPP case 3

	Macro to cellular-UE channel model
	ITU RMa


3 Simulation results 
This section shows the system simulation results for D2D communication. First, the D2D pairs are shown for uniform drop and hotspot drop, respectively. Then the SINR performance is investigated. 
3.1 D2D pairing pattern

The D2D UE layout is given in Figure 1 and Figure 2 for uniform dropping and cluster dropping, respectively. In Figure 3, the groups for cell 0 only are shown for a uniform distribution. Figure 4 further plots the CDF of number of candidate UEs within a group, which are the UEs around the transmitting UE within the pathloss threshold. 
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Figure 1. D2D pairing pattern with uniform dropping
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Figure 2. D2D pairing pattern with hotspot dropping
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Figure 3. Groups for cell 0 only (uniform distribution)

[image: image4.png]CDF

The number of uniform pair UE

30 380 400 420 440 4e0 480
UE Number





[image: image5.png]CDF

The number of cluster pair UE

300

3850 400 450
UE Number

500

550






(a) uniform dropping
(b) hotspot dropping

Figure 4. CDF of the number of candidate receiving UEs within 1 D2D group
It can be observed that :

1) With the uniform dropping, D2D groups are overlapped with each other, and without obvious group area. Furthermore, they can cover a large area.
2) With the hotspot dropping, the distribution of D2D groups is a little bit more isolated than uniform dropping, but still quite distributed.
3) More than 300UEs could be candidate receiving UEs around a transmitting UE. So, it is very likely that there are many distant UEs chosen as receiving UEs within the pathloss threshold.
3.2 D2D SINR distribution
The D2D SINR CDF with different resource allocation schemes and different maximum transmission powers is given in Figure 5. The resource allocation schemes are described in Table 2 and cover both orthogonal and non-orthogonal resource allocation schemes. It is clear that for all the considered cases, the SINR performance unacceptable, with the vast majority of UEs receiving signals with negative SINR.
Table 2. Resource allocation schemes in simulation
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(a) 23dBm transmission power
(b) 31dBm transmission power

Figure 5. SINR of D2D-UE with different resource allocation scheme and different transmission power with uniform drop
The reason for this behavior is that a group can occupy a large area, spanning multiple cells. The level of interference between different groups is thus very high. Furthermore, the cellular interference also degrades the D2D link quality. Consequently, it is proposed to modify the evaluation methodology so that groups occupy a smaller area.
· Proposal: modify the evaluation methodology so that UE groups for groupcast occupy a small area
4 Conclusion

In this contribution, D2D performance of groupcast is analyzed. Based on the agreed simulation assumptions, the evaluation results and the analysis show that the performance would be unacceptable. However, this appears to be somewhat of an artifact from the evaluation methodology. Thus, the following is proposed:
· Modify the evaluation methodology so that UE groups for groupcast occupy a small area
























































































































