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1. Introduction
At RAN#58 meeting, a new SI on LTE device to device proximity services (ProSe) was approved [1].  According to the SI, one topic related to RAN2 is D2D discovery. In this contribution, we will give some initial considerations on D2D discovery.
2. Discussion
In this contribution, the following three issues will be discussed:

· Issue1: How to understand the definition of D2D discovery within/outside network coverage?
· Issue2: Whether IDLE UE can support D2D discovery?
· Issue3: How to design the D2D discovery signaling?
2.1. Clarification on the concept of within/outside network coverage
According [1], D2D discovery includes discovery within network coverage and outside network coverage, listed below:
	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & 
public safety requirements
	Public safety only


Thus it should first clarify how to understand the concept of discovery within network coverage and outside network coverage. In our understanding, discovery within network coverage means that the D2D discovery procedure is controlled by the network, such as D2D discovery resource allocation and so on; otherwise, the D2D discovery can be regarded as  discovery outside network coverage no matter UE is in network coverage or not. Example is shown in Figure1.
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                                  Figure1.  Explanation of D2D discovery within/outside network coverage
In the above Figure1:
（a） UE1 and UE2 are performing D2D discovery using resource of frequency band f1 and they are both in the coverage of frequency band f1. The D2D discovery resource is allocated by network. This is one typical scenario for D2D discovery within network coverage.
（b） The difference between (a) and (b) is that the monitoring UE is not in the coverage of frequency band f1 in figure (b), but the D2D discovery resource used for D2D discovery signaling monitoring is still allocated by network. This case can also be regarded as D2D discovery within network coverage.
（c） Although UE1 and UE2 are both in coverage of frequency band f1, but the D2D discovery resource used for D2D discovery is preconfigured, e.g. use dedicated frequency other than f1. This kind of D2D discovery can be referred to D2D discovery outside network coverage.
Proposal 1: Suggest RAN2 to confirm that the D2D discovery within and outside network coverage can be identified by whether the D2D discovery procedure is controlled by network or not.

2.2. Whether IDLE UE can support D2D discovery

For D2D discovery, UE may act as announcing UE or monitoring UE. Thus the analysis on whether IDLE UE can support D2D discovery can be divided into two aspects: whether IDLE UE can support announcing and whether IDLE UE can support monitoring. 
· Whether IDLE UE can perform announcing？

No matter for Restricted ProSe Discovery or Open ProSe Discovery, whether a UE can perform announcing should be controllable by operator; otherwise vicious UEs may occupy all the available D2D discovery resources and it is also hard for announcing charging. Thus if an IDLE UE wants to perform announcing, it should first enter RRC_CONNECTED state to get the network authorization for the related application announcing.

· Whether IDLE UE can perform monitoring？

For Restricted ProSe Discovery, one of the potential requirements in SA1 TR [2] is that“[PR.14] The operator shall be able to authorize the ability of a UE to be discoverable by other UEs”. According to the this potential requirement, if IDLE UE can perform monitoring without entering RRC_CONNECTED, the operator will not be able to control the discoverable UEs individually for each monitoring UE. 

For Open Prose Discovery, the UE in IDLE can perform monitoring without entering RRC_CONNECTED state on condition that network will not broadcast the announcing resource for Restricted ProSe Discovery, otherwise, UE may detect announcing UE using restricted discovery.
From the above analysis, it can be concluded that:
Proposal 2: For Restricted ProSe Discovery, IDLE UE should enter RRC_CONNECTED before monitoring or announcing.

Proposal 3: For Open ProSe Discovery, IDLE UE should enter RRC_CONNECTED before announcing, but may perform monitoring without entering RRC_CONNECTED state.
2.3. How to design the D2D discovery signaling
The basic D2D discovery procedure is as below.
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                                                   Figure2.  Basic D2D discovery procedure

Since EPC-level discovery has no impact on RAN2, thus only radio-level discovery is considered. According to [3], the D2D discovery signaling may carry different information under different architecture, which can be summarized as below:
· Expression Code or Announcing Code (architecture1/2/12)

· App Group ID ( or Layer-2 Group ID) and App personal ID of user (architecture3)

· Challenge A, Prose ID A and Attributes (architecture6)
· ProSe UE ID (architecture7/11/14)

Currently, SA2 has not decided how to express these information such as Expression Code, Announcing Code and so on, thus it is hard to decide the size of these information which will be carried in the D2D discovery signaling. Depending on the information size, there are two alternatives to design the D2D discovery signaling:

· Alt1: Physical sequence

· Alt2: Physical sequence+ MAC/RRC message
Alt1 is suitable if the information size is limited, otherwise, Alt2 maybe more suitable. If Alt2 is adopted, new design in L2/L3, e.g. new MAC CE or RRC message, should be considered. Considering the information size carried in D2D discovery has tightly related to RAN1/2 design, thus it is proposed to send LS to SA2 to get some useful information on it.

Proposal 4:  Send LS to SA2 to let SA2 evaluate the information size carried in the D2D discovery signaling in order to facilitate the consecutive RAN1/2 design.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Suggest RAN2 to confirm that the D2D discovery within and outside network coverage can be identified by whether the D2D discovery procedure is controlled by network or not.

Proposal 2: For Restricted ProSe Discovery, IDLE UE should enter RRC_CONNECTED before monitoring or announcing.

Proposal 3: For Open ProSe Discovery, IDLE UE should enter RRC_CONNECTED before announcing, but may perform monitoring without entering RRC_CONNECTED state.
Proposal 4:  Send LS to SA2 to let SA2 evaluate the information size carried in the D2D discovery signaling in order to facilitate the consecutive RAN1/2 design.
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