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5.5.4.2
Public safety D2D communications

5.5.4.2.1
VoIP traffic model

	VOIP Results

	 
	
	Company Name
	Coolpad
	Ericsson
	Motorola Solutions
	Qualcomm
	STD
	SPAN
	AVE

	 
	
	Reference
	(R4-145294)1
	(R4-144864)2
	R4-144170
	R4-145179
	
	
	

	Avg # of D2D comm. sessions per cell
	UE max transmit power
	Layout / Drop
	Power control set
	UL Throughput Loss 
	UL Throughput Loss 
	UL Throughput Loss 
	UL Throughput Loss 
	UL Throughput Loss 
	UL Throughput Loss 
	UL Throughput Loss 

	
	
	
	
	Avg.
	5% CDF
	Avg.
	5% CDF
	Avg.
	5% CDF
	Avg.
	5% CDF
	Avg.
	5% CDF
	Avg.
	5% CDF
	Avg.
	5% CDF

	Option 1
(Nb = 3/cell)
	23dBm
	Option 5
Indoor/Outdoor drop
	PC set 1
	 
	 
	 
	 
	 
	 
	0.30%
	0.84%
	 
	 
	0.00%
	0.00%
	0.30%
	0.84%

	
	
	
	PC set 2
	 
	 
	 
	 
	 
	 
	0.92%
	1.46%
	 
	 
	0.00%
	0.00%
	0.92%
	1.46%

	
	
	Option 5
Outdoor drop
	PC set 1
	1.00%
	5.00%
	 
	 
	0.72%
	0.60%
	0.88%
	1.28%
	0.14%
	2.37%
	0.28%
	4.40%
	0.87%
	2.29%

	
	
	
	PC set 2
	 
	 
	 
	 
	3.30%
	4.50%
	2.56%
	3.62%
	0.52%
	0.62%
	0.74%
	0.88%
	2.93%
	4.06%

	
	31dBm
	Option 5
Indoor/Outdoor drop
	PC set 1
	 
	 
	 
	 
	 
	 
	0.34%
	1.04%
	 
	 
	0.00%
	0.00%
	0.34%
	1.04%

	
	
	
	PC set 2
	 
	 
	 
	 
	 
	 
	0.91%
	1.47%
	 
	 
	0.00%
	0.00%
	0.91%
	1.47%

	
	
	Option 5
Outdoor drop
	PC set 1
	0.94%
	6.50%
	1.90%
	9.30%
	 
	 
	1.07%
	1.75%
	0.52%
	3.82%
	0.96%
	7.55%
	1.30%
	5.85%

	
	
	
	PC set 2
	 
	 
	2.10%
	9.70%
	 
	 
	3.09%
	4.39%
	0.70%
	3.75%
	0.99%
	5.31%
	2.60%
	7.05%

	Option 2
(Nb = 6/cell)
	23dBm
	Option 5
Indoor/Outdoor drop
	PC set 1
	 
	 
	 
	 
	 
	 
	0.60%
	1.23%
	 
	 
	0.00%
	0.00%
	0.60%
	1.23%

	
	
	
	PC set 2
	 
	 
	 
	 
	 
	 
	1.48%
	2.13%
	 
	 
	0.00%
	0.00%
	1.48%
	2.13%

	
	
	Option 5
Outdoor drop
	PC set 1
	1.25%
	8.50%
	 
	 
	1.50%
	1.05%
	1.74%
	3.23%
	0.25%
	3.83%
	0.49%
	7.45%
	1.50%
	4.26%

	
	
	
	PC set 2
	 
	 
	 
	 
	6.00%
	6.75%
	5.05%
	6.99%
	0.67%
	0.17%
	0.95%
	0.24%
	5.53%
	6.87%

	
	31dBm
	Option 5
Indoor/Outdoor drop
	PC set 1
	 
	 
	 
	 
	 
	 
	0.70%
	1.81%
	 
	 
	0.00%
	0.00%
	0.70%
	1.81%

	
	
	
	PC set 2
	 
	 
	 
	 
	 
	 
	1.85%
	3.06%
	 
	 
	0.00%
	0.00%
	1.85%
	3.06%

	
	
	Option 5
Outdoor drop
	PC set 1
	1.25%
	8.75%
	2.50%
	11.40%
	 
	 
	1.97%
	3.24%
	0.63%
	4.16%
	1.25%
	8.16%
	1.91%
	7.80%

	
	
	
	PC set 2
	 
	 
	2.50%
	10.60%
	 
	 
	5.73%
	7.83%
	2.28%
	1.96%
	3.23%
	2.77%
	4.12%
	9.22%

	Note 1: Results are read from Figures 1 and 2 in R4-145294 at ACIR or 30dB (for 23 dBm Tx power) and 37 dB (for 31 dBm Tx power).

Note 2: Results are at ACIR of 37dB (for 31 dBm Tx power).


Based on these results, the following conclusions were drawn:

-
Average UL throughput degradation due to out-of-network broadcast communication for public safety use cases was observed to be within operating limits of 5% loss. In some simulation results presented, UL throughput for 5%-tile cell-edge UEs was observed to exceed operating limit of 5% loss in some outdoor scenarios (with 4 HARQ retransmissions and max power transmissions of 31dBm (Nb=3/cell, 6/cell) and 23dBm (Nb=6/cell)).

-
For out-of-network broadcast communications for public safety use case, the maximum number of broadcast D2D transmitters should be limited to 6/cell assuming 4 blind HARQ transmissions per packets and max power transmissions.

5.5.4.2.2
Full buffer traffic model
The results presented in this clause are for information only (as agreed in the simulation assumptions in clause 5.5.3.3).

	Full Buffer Results (For Information Only)

	 
	 
	Company Name
	Coolpad
	Motorola Solutions
	AVE

	 
	 
	Reference
	R4-143334
	R4-144170
	

	Avg # of D2D comm. sessions per cell
	UE max transmit power
	Layout / Drop
	Power control set
	UL Throughput Loss 
	UL Throughput Loss 
	UL Throughput Loss 

	
	
	
	
	Avg.
	5% CDF
	Avg.
	5% CDF
	Avg.
	5% CDF

	Option 1
(Nb = 3/cell)
	23 dBm
	Option 5
Outdoor drop
	PC set 1
	 
	 
	4.80%
	4.00%
	4.80%
	4.00%

	
	
	
	PC set 2
	 
	 
	22.00%
	30.00%
	22.00%
	30.00%

	
	31 dBm
	Option 5
Outdoor drop
	PC set 1
	2.61%
	20.95%
	 
	 
	2.61%
	20.95%

	
	
	
	PC set 2
	 
	 
	 
	 
	 
	 

	Option 2
(Nb = 6/cell)
	23 dBm
	Option 5
Outdoor drop
	PC set 1
	 
	 
	10.00%
	7.00%
	10.00%
	7.00%

	
	
	
	PC set 2
	 
	 
	40.00%
	45.00%
	40.00%
	45.00%

	
	31 dBm
	Option 5
Outdoor drop
	PC set 1
	3.13%
	23.51%
	 
	 
	3.13%
	23.51%

	
	
	
	PC set 2
	 
	 
	 
	 
	 
	 


5.6
Impact on cellular traffic 

For D2D out-of-coverage communications, the adjacent channel studies performed by 3GPP assumed up to 6 UEs operating D2D in a single cell coverage area, all operating at maximum output power, with VoIP traffic model and 75% traffic activity factor. In the case when higher numbers of UEs are present in the area, and/or UEs operate with higher activity factor, there may be larger interference impact on operators’ cellular networks operating in an adjacent channel (which may impact cellular performance), which may require further improvement in UE Tx ACLR and/or reduction in UE Tx output power. However these impacts have not been studied by 3GPP. 


5.7
Additional scenarios 
Void

3GPP


