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1. Introduction
In RAN#58 meeting, a new SI on LTE device to device proximity services (ProSe) has been approved [1]. The objectives are to evaluate LTE ProSe in terms of both discovery and direct communication techniques for both public safety and non-public safety purposes as summarized as follows [1]: 

	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & 
public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements 
	Public safety only


According to the agenda [2], the focus in this meeting is limited to:

· Evaluation methodology
· Channel model
This contribution shows our initial views on these aspects.

2. Observations on Channel Model and Evaluation Methodology
The feasibility study on Proximity Services (ProSe) has been conducted by SA1 where the objective is described as follows [3]:
The objective is to study use cases and identify potential requirements for operator network controlled discovery and communications between UEs that are in proximity, under continuous network control, and are under 3GPP network coverage, for:

1. Commercial/social use

2. Network offloading

3. Public Safety

4. Integration of current infrastructure services, to assure the consistency of the user experience including reachability and mobility aspects

Additionally, the study item will study use cases and identify potential requirements for

5. Public Safety, in case of absence of EUTRAN coverage (subject to regional regulation and operator policy, and limited to specific public-safety designated frequency bands and terminals)
The study has identified several use cases along with “potential requirements” (PR), some of which could be relevant for RAN1 aspects (some selected PRs are listed below):
General Use Cases:
· [PR.4] ProSe Discovery shall support a minimum of three range classes – for example short, medium and maximum range.
Observation: relevant to transmit power, and discovery range
· [PR.7] The impact of ProSe Services (Discovery and Communications) on radio usage, network usage and battery consumption should be minimized.
Observation: relevant to resource/power efficiency, legacy impact (e.g. interference, signalling overhead, spec impact)
· [PR.27] …(skipped)…
Note 2: ProSe specifications should take into account the relative speed of ProSe-enabled UEs.
Observation: relevant to mobility
· [PR.43] ProSe Discovery and Communication shall take into account the potentially large numbers of concurrently participating ProSe-enabled UEs.
Observation:  relevant to UE density, and UE placement

Public Safety Use Cases:
· SA1 would encourage solutions taking into account the following expectation: 
[PR.73] It is desirable that an authorized public safety UE supports the capability to exchange data via ProSe from within a building to public safety UEs outside the building using a power class 3 EUTRA UE.
Observation:  relevant to channel model (between inside and outside building)
· [PR.123] ProSe-enabled public safety UEs when using ProSe Communications should have no impact on communication between other UEs communicating via E-UTRAN.
Observation:  relevant to legacy impact
It is noted in [3] that public safety use cases and requirements are specific needs that are applicable for public safety in addition to those general use cases and requirements. Similarly, we summarize RAN1 aspects concerning channel model and evaluation methodology for general case and for public safety specific needs in Table 1.
Table 1:  RAN1 aspects to be considered for channel model and evaluation methodology.
	
	General for public/non-public safety
	Additional to public safety

	Channel model
	Baseline:

· Reuse current existing assumptions (e.g., TR 36.814) as much as possible

· Consider the reuse of assumptions from other Rel-12 SI/WIs (e.g., small cell enhancement SI)
Extensions:

Channel model for direct link is needed

· Between UEs inside/outside building 
· Placement model of buildings

· Pathloss, fading model

· Mobility model for moving Tx/Rx (relative speed)
	Additional channel model for public safety specific deployments, e.g., eNB placement, if necessary

	Evaluation assumptions
	UE density and placement
	· Reuse current existing assumptions (e.g., TR 36.814) as much as possible

· Consider the reuse of assumptions from other Rel-12 SI/WIs (e.g., small cell enhancement SI)
·Multi-operator aspect should be considered
	Additional public safety specific assumptions on UE density/placement, if necessary

	
	Tx power
	· Clarification would be needed for the definition of a minimum of 3 range classes (TR 22.803)

· short

· medium

· maximum
	Additional power classes, if necessary, for dedicated spectrum for public safety 

	Evaluation metrics
	Power efficiency
	Required UE transmission power versus other metrics, e.g., discovery capability
	

	
	Resource efficiency
	Usage of E-UTRAN resources
	

	
	Discovery capability
	· Number of device discovered

· Discovery time

· False alarm
	

	
	Spectral efficiency
	· UE throughput CDF

· Avg. total UE throughput
	

	
	Synchronization
	· Time to sync.

· Multi-operator aspect to be considered 
	w/o network coverage

	
	Legacy impact
	·SINR distribution (interference measure)

·Signalling overhead

·Spec impact
	


Some observations from Table 1 are summarized as follows. 

Observations:

· There are many aspects that can be studied in common for both public safety and non-public safety. These aspects can be categorized into a general case.
· Only the difference is the existence of network coverage between public safety and non-public safety
· Some aspects only applicable for public safety thus not covered by the general case can be defined additionally 
· For such specific aspects that are relevant for unusual incidents such as disaster, etc., deployments and evaluation assumptions/metrics may need to be defined additionally
· In particular, most RAN1 aspects that need study can be categorized into the general case
3. DOCOMO’s Views on Scenarios and Requirements
We present our views on scenarios and requirements based on the observations in connection with the feasibility study on ProSe by SA1 [3] in Section 2.

Our Views on Scenarios:
· Scenarios for both public safety and non-public safety should be included
· RAN1 aspects that need study should be categorized into two cases:

· General case applicable for both public safety and non-public safety

· Most RAN1 aspects are categorized into General case and only the difference is the existence of network coverage

· Additional case only applicable for public safety

· Prioritize the general case and define a set of scenarios for further evaluations

We believe that, in this way, channel model and evaluation methodology can be efficiently studied and the number of scenarios for further studies can be made reasonably small. Besides, the outcome of this study can be useful for the subsequent investigations on techniques for both public safety and non-public safety.
After we conclude the study on channel model and evaluation methodology, evaluation work will follow. Our views on requirements are described as follows:
Our Views on Requirements:
· Prioritization for D2D discovery over direct communications is desirable
· Data paths for ProSe communications for UEs in proximity can be default data path, local or direct path, where default data path via network is currently available [3]
· D2D discovery technique should support both public safety and non-public safety

· Consider unified approach that work for public safety and non-public safety
· To consider economic scale as well as to reduce specification differences between public safety and non-public safety
· D2D discovery technique for non-public safety can be a baseline for developing a unified approach
· Only the dedicated public safety spectrum is used for public safety ProSe [3]
· Legacy impact of public safety service could be small
· Legacy impact of non-public safety ProSe could be large

· Adaptation of technique developed for public safety to non-public safety can be a non-straightforward task taking into account the potential impact on legacy system
· To consider economic scale as well as to reduce specification differences between public safety and non-public safety, non-public safety may be a better alternative as a baseline for developing a unified approach
4. Conclusion

Our main conclusions are summarized as follows:

· Scenarios for both public safety and non-public safety should be included
· Define general scenarios applicable for both public safety and non-public safety

· Only difference is the existence of network coverage

· Prioritize general scenarios and define a set of scenarios for further evaluations
· D2D discovery technique should support both public safety and non-public safety

· Consider unified approach for public safety and non-public safety
· Non-public safety can be a better alternative as a baseline for developing a unified approach
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