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1
Introduction
The study item for LTE device to device proximity services was approved at RAN#58 plenary meeting. In line with the study item description [1], RAN1 started to discuss about the D2D evaluation methodology, and agreed with the following working assumption and observation.
Working assumption:

· Define general and public safety specific scenarios
· General scenarios for in NW coverage

· Applicable for both public safety and non-public safety

· One additional public safety specific scenario for out of NW coverage and partial NW coverage cases
Observation:

· Encourage companies to the next meeting 
· to propose very few deployment scenarios, requirements, and performance metrics reflecting recommendation from SA1 and other WGs

· to try to provide a possibility to reuse existing 3GPP deployment scenarios
In this contribution, we propose a D2D evaluation methodology for public safety use cases in out of network coverage and partial network coverage scenarios, leaving our view on evaluation methodology for the general scenario in a separate contribution [4]. 

According to the agreements mentioned above, we firstly investigate service scenarios and performance requirements for public safety provided in TR 22.803 [2] and S1-131171 [3]. Based on them, we present deployment scenarios and performance metrics for out of network coverage and partial network coverage.
TR 22.803 provides the use cases for public safety and many operators prioritize them in [3]. The selected high priority services are given as follows:
· ProSe discovery within network coverage
· ProSe discovery in out of network coverage and partial network coverage
· Can discover but not discoverable
· Basic ProSe one-to-one direct user traffic initiation in public safety spectrum
· UE with multiple one-to-one direct user traffic sessions in public safety spectrum
· ProSe group
· ProSe broadcast.
From the RAN1 evaluation point of view, the high priority services selected from SA1 can be broadly classified into ProSe discovery and direct communications in out of network coverage and partial network coverage.
2
Discussion of D2D evaluation methodology for out of network coverage and partial network coverage
In this section, we present deployment scenarios and simulation parameters as well as performance metrics for public safety, focused on out of network coverage and partial network coverage scenarios.
2.1
D2D deployment scenarios
In order to reflect two different deployments, out of network coverage scenario and partial network coverage scenario, we are proposing a separate evaluation scenario for each.
Figure 1 shows the possible D2D scenarios in out of network coverage and partial network coverage. To have commonality between in network coverage scenario and out of network coverage scenario, we choose the same 19-cell sites hexagonal grid model. However, for partial network coverage case, we just use a model with two cell sites one cell site within network coverage and another cell site out of network coverage for simplicity. Table 1 provides deployment scenarios and detailed simulation parameters for out of network coverage and partial network coverage.
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Figure 1: D2D scenarios 
Table 1: Deployment scenarios and simulation parameters for out of network coverage and partial network coverage 
	
	Out of network coverage 
	Partial network coverage 

	Layout
	[image: image3.emf]
Hexagonal grid,
two-tier with 19 cell sites, and wrap around structure
	[image: image4.emf]
Hexagonal grid

with 2 cell sites 

	Inter-site distance
	500m
	500m

	Number of UEs
	Peer discovery
	100 UEs per grid
	Total 100 UEs
(50, 50)*

	
	Direct communication 
	Unicast
	30 UEs per grid
	Total 30 UEs
 (15, 15)*

	
	
	Groupcast
	5 groups per grid
6 UEs in each group, (1Tx, 5Rx)
	1 group in the layout

30 UEs in the group (15, 15)*

	UE dropping
	Peer discovery
	Uniformly random
	Uniformly random

	
	Direct communication
	Uniformly random with pairs 
or groups within a grid
	Uniformly random with pairs 
or groups across cells

	D2D link model
	Outdoor to outdoor
	Outdoor to outdoor

	Synchronization
	All UEs are synchronized.
	All UEs are synchronized.

	System bandwidth
	10
	10

	Carrier frequency (GHz)
	2
	2

	Carrier number
	1
	1

	Antenna pattern
	Omni
	Omni

	UE antenna Height (m)
	1.5
	1.5

	Traffic models for direct communication
	Full Buffer, VoIP
	Full Buffer, VoIP

	UE speed
	3km/h
	3km/h

	Antenna configuration
	1Tx/2Rx
	1Tx/2Rx


* In (x, y), x is the number of UEs in network coverage and y is the number of UEs out of network coverage.
Proposal
· Different layouts are proposed for out of network coverage and partial network coverage scenarios.
· In each scenario, all the parameters are assumed to be the same for both peer discovery and direct communications except the number of UEs and UE dropping.
· Evaluation should focus on all synchronized outdoor UEs (No additional synchronization procedure is assumed in the evaluation).
2.2 
Performance metrics
In this section, we provide performance metrics for ProSe discovery and direct communications in out of network coverage and partial network coverage scenarios. 
For ProSe discovery

· Reliability: False alarm of the discovery procedure may result in unnecessary UE behavior (e.g., battery consumption) and corresponding system performance degradation (e.g., interference). Thus, false alarm rate has to be evaluated. 
· Number of UEs discovered: How many UEs can be discovered by a UE at a given target range and given time-frequency resources would be an appropriate metric. Especially, since this metric may be considered as the capability of discovery, it can be a useful means for analyzing the performance of various discovery proposals.
· Power consumption: In line with S1 requirement, UE power consumption should be evaluated, but how to define the measure is FFS.

For ProSe direct communications
· Throughput: Direct communication link throughput over all links has to be evaluated in a given deployment area. 
· Fairness index: Fairness index over all links in a given deployment has to be required. How to define the measure is FFS.
·   VoIP capacity: VoIP may be one of the most essential services considering public safety requirements. Therefore, VoIP capacity should be evaluated. VoIP capacity can be defined as possible number of VoIP links at a given deployment area and given time-frequency resource.
We may need to consider groupcast and broadcast scenarios as well in the direct communication evaluations by dropping groups of UEs. For those scenarios, we can just reuse all the metrics listed above and calculate the performance metrics for each receiving UE separately within a group.
Additionally, the impact on the legacy UE’s performance should be considered for both ProSe discovery and direct communications in partial network coverage scenario, as the recommendation of SA1 requirement. 
Proposal 

· The following are evaluation metrics for out of network coverage and partial network coverage
· For discovery: reliability, number of UEs discovered, and power consumption
· For direct communication: throughput, fairness index, and VoIP capacity
· The impact on the legacy UE’s performance should be taken into account as a part of the evaluation for the case of partial network coverage scenario.

3   Conclusion
This contribution has considered evaluation methodology such as deployment scenarios and performance metrics for public safety specific scenarios in out of network coverage and partial network coverage. 
Based on the discussion above, we propose the following:

· Deployment scenarios for out of network coverage and partial network coverage
· Different layouts are proposed for out of network coverage and partial network coverage scenarios.

· In each scenario, all the parameters are assumed to be the same for both peer discovery and direct communications except number of UEs and UE dropping.
· Evaluation should focus on all synchronized outdoor UEs (No additional synchronization procedure is assumed in the evaluation).
· Performance metrics for out of network coverage and partial network coverage
· For discovery: reliability, number of UEs discovered, and power consumption
· For direct communication: throughput, fairness index, and VoIP capacity
· The impact on the legacy UE’s performance should be taken into account as a part of the evaluation for the case of partial network coverage scenario.
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