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1. Introduction
 In the RAN1#73 meeting, the framework for the discussion about D2D discovery has been agreed [1]. Specifically, the followings were agreed.
· Spectrum
It is assumed that D2D operates in UL spectrum (in the case of FDD) or UL subframes of the cell giving coverage (in the case of TDD except when out of coverage)

· Use of DL subframes in the case of TDD can be studied further

· Full/half duplexing
It is assumed that D2D transmission/reception does not use full duplex on a given carrier
· Terminology for discovery types

· Classification of the discovery signal transmission timing
Based on the agreements, physical layer procedures are going to be discussed continuously. However, at this moment, the management aspect of discovery function has not been discussed yet. In this contribution, possible ways to manage discovery function are discussed. 
2. Discussion for the discovery procedure design
 Although in RAN1, physical layer aspects are handled basically, describing overall flow of discovery would help understanding the necessary functions in discovery function. Hereafter, we focus on the cases in network coverage and show an example of discovery flow. 

In Figure 1, an example of connection procedure among a eNB, a discovering UE and a discovered UE is shown, where the discovering UE and the discovered UE are the UE which transmits discovery signaling and the UE participating as a receiver of discovery signaling, respectively.
1. Discovery resource configuration
The available resources for discovery signaling is notified by eNB. 

2. Discovery signaling with service information
The discovering UE transmits discovery signaling with the information which is utilized for the decision at discovered UE.
3. Decision for participation
The discovered UE decides whether it participates to the discovery process or not, with consideration of the carried information in discovery signaling.
4. Participation notification
If the discovered UE decides to participate to the discovery process, it can transmit Participation notification to the eNB. The message is also able to transmit to the discovering UE.

5. Connection configuration
The eNB provides necessary information to both the discovering and discovered UEs.
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Figure 1 An example of discovery flow for in-network coverage
As discussed in [2], D2D discovery should be enabled both for RRC_Connected (connected mode UEs) and RRC_Idle UEs (idle mode UEs). In order to enable participation from idle mode UEs, discovery resource configuration should be notified by the signaling which can be received without RRC connection e.g. PBCH signaling. Idle mode UEs can periodically or non-periodically measure a certain resources for the discovery signaling. However, when idle mode UEs participate as discovering UEs, the power consumption in idle mode is expected to be increased compared with that for the measurement of discovery resources. Furthermore, such discovery procedure triggered by idle mode UEs are not able to be managed by network. Therefore, it is not preferable for idle mode UEs to participate as discovering UEs in discovery function when the management by network is necessary for the use cases. This assumption is very general for the use cases where the proximity services are triggered by users. In those cases, in order to trigger proximity services, discovering UEs should send request to the network server, thereby needing to be transferred to connected mode.
Proposal 1
It is useful for eNB to signal resource configuration to UEs at least by the physical channel which RRC_Idle UEs can receive as well as RRC_Connected UEs.
Proposal 2
When the management by network is necessary for the service use cases, it is preferable that UEs which transmit discovery signal should be RRC_Connected mode. The reception of discovery signal can be performed in RRC_Idle mode.
 From the viewpoint of power consumption at idle mode UEs, the number of UEs which are transferred to RRC_Connected mode should be minimized to avoid inefficient connection procedure with eNBs. In that sense, the service information carried by discovery signaling is very important. By utilizing the service information, the discovered UEs can decide whether they are transferred to connected mode to transmit Participation notification to the eNBs or not. 
The candidate information which is useful for such decision are e.g. IMSI (International mobile subscriber identity), QCI (QoS Class Identifier) and range class. IMSI can be utilized for the identification of the discovering UEs. For example, according to the contact list kept in the UEs, UEs might decide whether they participate to the discovery or not. QCI is also useful to recognize the type of service. Depending on the QoS class related to the intended service, UEs can make the decision. Furthermore, in order to realize the 1:n type D2D communication, QCI information is also necessary for the priority scheduling of the multiple UEs. Note that QCI can be extended for D2D specific services. An example of the QCI extension is shown in Table I. The range class can also be related to the service classes. In the consumer use cases, one possible information to classify the use cases is the range class. Depending on the required distance derived from use cases, the range class for the discovery can be decided. Therefore, range class information may help the decision at discovered UEs.
Table I An example of the extension of QCI

	QCI
	Guarantee
	Priority
	Delay Budget
	Loss rate
	Application

	1
	GBR
	3
	100ms
	1e-2
	VoIP

	2
	GBR
	5
	150ms
	1e-3
	Video

	3
	GBR
	6
	300ms
	1e-6
	Streaming

	4
	GBR
	4
	50ms
	1e-3
	Gaming(realtime)

	5
	Non-GBR
	2
	100ms
	1e-6
	IMS signaling

	6
	Non-GBR
	8
	100ms
	1e-3
	Gaming(interactive)

	7
	Non-GBR
	7
	300ms
	1e-6
	TCP

	8
	Non-GBR
	9
	300ms
	1e-6
	

	9
	Non-GBR
	10
	300ms
	1e-6
	

	10
	Non-GBR
	[11]
	[300ms]
	[1e-6]
	Advertisement

	11
	GBR
	[1]
	[100ms]
	[1e-2]
	Critical mission call

	...
	
	
	
	
	


Observation 1
In order to facilitate deployment of discovery function in a power efficient manner, the selection of UEs which are transferred from idle mode to active mode should be done in an effective ways.
Observation 2
Simple information element is better for the information carried by discovery signalling. The necessity of rich information should be studied further.
Proposal 3
In order to select UEs which transfer to active mode, containing QCI (QoS Class Indicator) information in discovery signal may be useful. QCI information can be extended for discovery service classes.

Proposal 4
It is preferable to include range class information in discovery signal. The range class information can be expressed by 2 bit (00: none, 01: short, 10: medium, 11: long), which can be utilized for the classification of the service types.
3. Conclusion
 In this contribution, we overviewed the discovery procedure and discussed about the useful information carried by discovery signaling. The following Proposals and observations were made.
Proposal 1
It is useful for eNB to signal resource configuration to UEs at least by the physical channel which can also be received by RRC_Idle UEs as well as RRC_Connected UEs.
Proposal 2
When the management by network is necessary for intended service use cases, it is preferable that UEs which transmit discovery signal should be RRC_Connected mode. The reception of discovery signal can be performed in RRC_Idle mode.

Observation 1
In order to facilitate deployment of discovery function in a power efficient manner, the selection of UEs which are transferred from idle mode to active mode should be done in an effective ways.
Observation 2
Simple information element is better for the information carried by discovery signalling. The necessity of rich information should be studied further.
Proposal 3
In order to select UEs which transfer to active mode, containing QCI (QoS Class Indicator) information in discovery signal may be useful. QCI information can be extended for discovery service classes.

Proposal 4
It is preferable to include range class information in discovery signal. The range class information can be expressed by 2 bit (00: none, 01: short, 10: medium, 11: long), which can be utilized for the classification of the service types.
References

[1] 3GPP RAN1 chairman, RAN1 Chairman’s notes, 3GPP TSG RAN WG1 Meeting #73.
[2] R1-131864, Physical layer options for D2D discovery, Huawei, HiSilicon



1

