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1
Introduction
In RAN1 #72b meeting, the D2D discovery mechanisms are suggested for further study in RAN1 #73. According to document [1], the objectives for D2D discovery are listed as following:
-Identify physical layer options and enhancements to incorporate in LTE the ability for devices within network coverage to discover each other in proximity directly in a power-efficient manner.
On the other hand, the control mechanisms for public safety D2D discovery are also another major issue. These are also listed by document [1], the details are as following:

-For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery outside network coverage.
This contribution will discuss these two issues about the D2D discovery mechanism.
2
Discussion of D2D Discovery
The following discussions propose the D2D discovery to consider the mechnisms via network assisted are higher priority than the others. This is based on the evaluation assumpation in Table 1, for sake of the D2D discovery in a power-efficient manner.
2.1
Within Network Coverage

2.1.1 D2D Discovery in a power-efficient manner
For assuring D2D discovery processing is in a power-efficient mannar. The several mechanisms are suggested as follow:

1. Suppress interference effect between D2D discovery traffic for reducing transmission failure and repetation.

2. Reduce discovery signal traffic via avoiding blind broadcasting discovery signals.
3. Reuse synchronized information from exsiting specification. (e.g. PSS, SSS)
Coordinator schedules the traffic and assigns the UEs accessing low interference FDD or TDD resources
The eNB schedule the UEs in each D2D discovery procedure. However, the interference will be the serious harmful the radio resource schedule. The two major factors will be as following. First, the serveral wireless standards are in the same spatial locations. Second, the traffics are between UEs to eNB or UE to UE using the same frequency. This intra-cell interference also will be a troublesome issue. Therefore, the eNB will assign the UEs pair accessing at clean band for suppressing the interference effect. It can be seen in Fig.1. This also will help the D2D discovery in a power-efficient manner via the reducing retransimission causing serious interference.

[image: image1.emf]Accessible

Interference

Interference

I

n

t

e

r

f

e

r

e

n

c

e

Assigning UE to new resource

Assigning UE to new resource

time

s

u

b

-

c

a

r

r

i

e

r


Fig.1 Coordinator assigns the UEs accessing low interference resources
-Advertising mode: Broadcaster and Listener Scheme

For avoiding the blind broadcasting and multi-UEs transmitting discovery signals, the D2D discovery sheme need the network assisted to assign the granted UEs for discovery right. If the eNB could grant a UE for discovery broadcasting, then the UEs could be a server role in D2D discover. After the registering and granting, the UEs want to send the discovery signal to the other UEs are named broadcaster for the D2D discovery. The other UEs are listening the discovery signal are named listener. This can be shown in Fig2. In this manner, the all UEs in D2D discovery group are listener before the D2D link established by default. After the eNB granting, the candidate UE will be broadcaster to serve the other listener of interest. This scheme will reduce the amount of discovery signals for improving the D2D discovery efficiency.
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Fig. 2 Broadcaster and Listener Scheme
-UEs pairing mode:
In this situation, we also suggest the D2D discovery mechanism via network assisted manner. Avoiding the blind and not nesscessary discovery signals is the key point. Furthermore, the network will contain the UEs identity in proximity. So, the discovery range will be defined in eNB for improving the search efficiency of vicinity UEs of interest. The UEs discovering procedure will be completed via network assisted to discover UEs each other in neighborhood.
Reuse the PSS and SSS to provide the D2D discovery signals for compatiable physical reference signals.
For mitigating the efforts of LTE-A standard work and avoiding the repeatedly designing the similar sheme for the reference signals, we suggest reusing the PSS and SSS to provide the D2D discovery synchronization. This will save the power consumtion for allocating the additional resource elements to send the new reference signals for synchronization.
According to the above discussions, we propose the evaluation metrics in Table 1. This evaluation assumption is that the propability of discovery under the collision happened with network-assisted is less than without network-assisted. The power consumption per discovery of UE with different distance present as X, Y, Z respectively. The propability of discovery when collision happened are approximated as 8, 4 and 2 times between with network-assisted and without network-assisted. According the evaluation, the power saving ratio are 85.71%, 66.67% and 50% respectively. Therefore, the network-assisted discovery mechanism is suggested to be adopted.
Table 1. Evaluation for D2D Discovery in Power Efficency Manner

	Parameters
	Mechanisms

	
	Network-Assisted Discovery
	Discovery in Proximity
(Without Netowrk-Assisted)

	Range Class
	< 100 m
	500 m
	1 Km
	< 100 m
	500 m
	1 Km

	UE Power
	< 20dBm
	< 23dBm
	< 30dBm
	<20dBm
	< 23dBm
	<30dBm

	UE Power Consumption
per Discovery (mW)
	X
	Y
	Z
	X
	Y
	Z

	Discovery interval (frames)
	200

(2s)
	1000

(10s)
	2000

(20s)
	25
(0.25s)
	250

(2.5s)
	1000

(10s)

	The propability of discovery when collision happened
	P %
	0.2P %
	0.1P %
	8P %
	0.8P %
	0.2P %

	UE power consumpation per hour (mWh)
	X * 1800
	Y * 360
	Z * 180
	X * 14400
	Y * 1440
	Z * 360

	Expected Power Saving Ratio
	85.71 %
	66.67 %
	50 %
	-
	-
	-


2.2
Outside Network Coverage
2.2.1 Direct D2D Discovery via Relay-like mechanism
At the emergency case, for example, the earthquake, tsunami, and fire rescure site, the eNB will not work or crash by accident. In the outside network coverage scenario, we propose to adopt the island hopping mechasims for fulfill the D2D discovery. This mechanism is similar the UE-to-Network relay and UE-to-UE definition in [2]. These can be shown in Fig. 3. Use this concept in ProSe communication to be analogous to ProSe discovery. The UEs can send the discovery signal directly to trusted device. The trusted divece means the device which is authorized by network in previous link. This will save the emergency signal sending latency because of without re-authorized by network. Furthermore, repeate sending the discovery signals and listening discovery signals interleavely until the UEs communication established. Because of the guaranteeing sussecceful D2D communication is more importan than the power efficiency manner at this situation. On the other hand, the UEs in vicinity will be both broadcaster and listener. This will increase the successful propability of emergency discovery signals sending. The interval between the listening and sending discovery signals will be determined in the furture.
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Fig. 3 The Diagram of ProSe UE-to-Network and UE-to-UE discovery
3   Conclusions
This contribution considered the scheme for D2D discovery within network coverage in a power-effcient manner, and suggested the scheme for D2D discovery at public safety. The proposals are as following:
Proposal 1: Coordinator schedules the traffic and assigns the UEs accessing low interference FDD or TDD resources should be considered.

Proposal 2: Based on the evaluation metrics of efficient discovery in table 1, the mechanisms via network assisted D2D discovery should be considered higher priority than the others.
Proposal 3: In the outside network coverage scenario, we propose to adopt the island hopping (relay-like) mechasims for fulfill the D2D discovery. The UEs in vicinity will be both broadcaster and listener, and repeate sending the discovery signals and listening discovery signals interleavely until the UEs communication established.
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