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1 Introduction
In this paper we present some coexistence scenarios to consider for D2D in RAN4. We also propose some parameters for each scenario.

2 Discussion: D2D Co-existence Evaluation Scenarios 

This section identifies evaluation scenarios for D2D communication coexistence issues with legacy LTE devices.

2.1 D2D Evaluation Scenarios

Coexistence scenarios for D2D communication can be defined based on different criteria as:

· D2D use cases ( general, public safety

· Link topologies ( single link, multiple link, concurrent

· Network coverage availability (In network coverage, out of network coverage

· Operating environment (outdoor, indoor, I2O and O2I / urban micro, urban macro, indoor hotspots

· User density (high user density/low user density

It is possible to define many scenarios based on different combinations of above criteria. However, in order to simplify evaluation process we prioritise these criteria as shown in Table 1. 

Table 1: Prioritisation of D2D evaluation scenarios

	Criteria
	Evaluation Priority

	Environment
	Outdoor
	High

	
	Indoor
	High

	
	O2I/I2O
	Low

	Use case
	General
	High

	
	Public Safety
	Medium

	Network Coverage
	In Network
	High

	
	Out-of-network
	Medium

	User density
	High user density
	High

	
	Low user density
	High

	Topology
	Single link
	high

	
	Multiple link
	Medium

	
	Concurrent
	Low


Based on the above prioritisation, we propose four evaluation scenarios as below.

· Scenario 1: In network coverage, high user density, outdoor scenario
· Mainly for general/commercial use cases, but can be applied for public safety scenario as well

· Single link topology could be evaluated with high priority, while multiple-link and concurrent topologies are evaluated with low priority

· Heterogeneous network deployment scenario can be assumed for underlying network coverage

· Range could be limited to 200m

· Pedestrian and slow vehicle users could be focused in this scenario

· User density is around 100 users/cell
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Figure 1: Scenario 1

· Scenario 2: In network coverage, high user density, indoor scenario
· Mainly applicable for general/commercial use cases

· Single link and multiple link topologies can be evaluated initially because both topologies are most likely in this environment.

· Indoor RRH/Hotzone scenario can be assumed for underlying network coverage

· Range could be limited to 100m

· Stationary and Pedestrian users could be focused in this scenario

· User density is around 100 users/cell

· Scenario 3: In network coverage, low user density, outdoor scenario
· This is also useful for general/commercial use cases. In addition, this would be the most likely scenario for public safety operation under network coverage. 

· Single link and multiple link topologies are evaluated

· Homogeneous cell deployments  with suburban macro cell environment can be considered as the underlying network coverage

· Range could be limited to 500m

· Pedestrian and high speed users could be focused

· User density is around 10 users/cell
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Figure 2: Scenario 3

· Scenario 4: Out-of-coverage, low user density, outdoor scenario
· This scenario mainly focuses on the public safety use cases

· Multiple link and concurrent topologies can be evaluated. Note that the concurrent topology is important in partial network coverage to support ProSe Relay/ ProSe hybrid and range extension use cases

· Range could be as high as up to 2 km

· Pedestrian and high speed users can be evaluated

· User density is around 10 users/Km2
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Figure3: Scenario 4

Parameters that characterise each scenario are listed in Table 2.

Table2: Parameters for each scenario

	Parameter
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Underlying cell coverage
	Heterogeneous network deployment
	Indoor RRH/Hotzone
	Homogeneous cell deployments with suburban macro cells
	N/A

	User density for discovery
	100 users/cell
	100 users/cell
	20 users/cell
	20 users/cell

	User density for direct communication
	Cellular: 30 users/cell

D2D: 10 users/cell
	Cellular: 30 users/cell

D2D: 10 users/cell
	Cellular: 12 users/cell

D2D: 6 users/cell
	Cellular: 12 users/cell

D2D: 6 users/cell

	Range for direct communication
	200m
	100m
	500m
	2 km

	User speed
	3 km/h, 30 km/h,
	0 km/h, 3 km/h
	3 km/h, 30 km/h, 120 km/h
	3 km/h, 30 km/h, 120 km/h

	Link topology for direct communication
	Single link
	Single link, multiple link
	Single link, multiple link
	Multiple link and concurrent

	UE Tx power
	20 dBm 
	20 dBm
	23 dBm
	Up to 30 dBm

	Evaluation
	Discovery/ direct communication
	Discovery/ direct communication
	Discovery/ direct communication
	Discovery/ direct communication


2.2 D2D Co-existence Evaluation Methodology

D2D Co-existence evaluation can be done under two domains, namely;

· Evaluation of device discovery

· Evaluation of direct communication

Each of the above evaluations may require link-level as well as system-level simulations. Link-level simulations are required to evaluate the link performance under different channel conditions, increased Doppler shift, and to obtain SINR distribution required for system level simulation. System-level simulations are required to evaluate the cell spectrum efficiency, impact on the legacy cellular operation, UE power consumption etc.
3 Conclusions

In this contribution, we presented coexistence scenarios to be considered for D2D applications. We have the following proposal: 
Proposal 1: We propose that the presented scenarios be considered for D2D coexistence study.
Proposal 2: We propose that the presented evaluation methodology be considered for D2D coexistence study.
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