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1
Introduction
In this contribution, we propose that RAN2 to consider the ‘idle UE specific’ and ‘Connected UE specific’ radio resource for D2D discovery. Our proposal is based on two observations: 1). access approach, and 2). D2D signal transmission timing. 

First, we suggest that RRC_idle UEs and RRC_Connected UEs could implement D2D discovery through different approaches for more efficient usage of radio resource.  RRC_idle UEs can transmit D2D discovery message through a contention-based approach, whereas RRC_Connected UEs can transmit D2D discovery message through scheduling of NW. Because of different access approaches, we propose the ‘idle UE specific’ and ‘connected UE specific’ D2D discovery radio resource. 
Second, the partition of D2D discovery radio resource also prevents the interference from RRC_idle UEs. It is because RRC_idle UEs may not obtain the timing advance information from NW. So, mixing RRC_Connected UEs and RRC_idle UEs together may cause mutual interference. 
Following with the first proposal, we propose RAN2 to study how to decide the configuration of ‘Idle UE specific’ and ‘Connected UE specific’ radio resource. Furthermore, RAN2 should also study how to deliver the D2D discovery radio source configuration to UEs.
2         Discussion 
In RAN2#83Bis meeting, RAN2 had reached some agreements on the D2D discovery [4], including: 

a) Transmission of discovery messages should be supported in IDLE mode and in Connected mode. In 
both modes the UE needs to be allowed by the NW to transmit these messages. 
b) It is possible for UEs to receive D2D discovery message while being IDLE and CONNECTED. 
c) The NW needs to be in control of the resources and transmission mode (RRC_CONNECTED and/or 
RRC_IDLE) that the UEs may use to transmit Discovery signals. The details (Type 1 or Type2; SIB or dedicated) are FFS.  
So, RAN 2 should discuss how to allocate radio resource for both RRC_Connected UEs and RRC_idle UEs to implement D2D discovery. Next, we will analyse this issue from two aspects, which are 1). access approach, and 2). D2D signalling transmission timing.  
[Access Approach]

Similar to the RACH, which can be regarded as a mechanism for the eNB to discover UE, RRC_idle UEs can implement direct discovery through a contention-based mechanism because resource scheduling by NW is not possible in this case. The simple design of contention-based approach is attractive because NW can manage the D2D discovery radio resource through broadcasting. However, the efficiency of contention-based approach decreases with the number of UEs when more contending UEs collide during the contention progress. So, to alleviate the congestion, NW can allocate and schedule separate radio resource to RRC_Connected UEs for direct discovery. This way, radio resource can be utilized more efficiently. Because RRC_Connected UEs and RRC_idle UEs implement direct discovery through different approaches, it is necessary to consider ‘idle UE specific’ and ‘Connected UE specific’ radio resource for D2D discovery.
[D2D Signal Transmission Timing]

In RAN1, there is a discussion about how to adjust the timing advance problem of D2D signal transmission [5]. The problem can be formulated by Fig.1. In Fig. 1, it is assumed that all the D2D devices are synchronized with a synchronization reference transmitter and so D2D UEs receive the subframes from the synchronization reference transmitter at T1. In the in-coverage direct discovery scenario, the synchronization reference transmitter should be the eNB. So, it can be expected that different D2D UEs would observe different propagation delays and so the value of T1 differs to D2D UEs. 
   To alleviate the influence of propagation delay, D2D UEs transmit D2D signal at the timing T1-T2. Based on the discussion of RAN1 [5], some solutions are provided to decide the value of T2: 
Option 1: T2 is fixed in the specification.

Option 2: T2 is configurable by the network.

Option 3: T2 is derived from the PUSCH transmit timing associated with the cell (this option is only applicable in cases when the UE knows the PUSCH timing).
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Fig. 1 D2D singal transmission timing
Option 1 is realizable to both RRC_idle UEs and RRC_Connected UEs. However, the performance of option 1 is dubious because the propagation delay observed by D2D UEs differ. As for option 2 and option 3, RRC_Connected UEs can obtain the value of T2 through the configuration or assistance of eNB. However, it is not clear that how RRC_idle UEs receive the T2 from eNB. So, RRC_idle UEs would cause timing advance problem to RRC_Connected UEs. 
Based on our observation on both the access approach and transmission timing of D2D signal, we propose RAN2 to consider the ‘idle UE specific’ and ‘Connected UE specific’ radio resource for D2D discovery. 

Proposal 1: RAN2 should consider the ‘Idle UE specific’ and ‘Connected UE specific’ radio resource for D2D discovery. 

Following with Proposal 1, RAN should study how to decide the configuration for ‘idle UE specific’ and Connected UE specific’ radio resource.
Proposal 2: RAN2 is proposed to study how to decide the configuration of ‘Idle UE specific’ and ‘Connected UE specific’ radio resource.
Finally, RAN2 also need to study how to deliver the D2D discovery radio resource configuration to both RRC_Connected UEs and RRC_idle UEs. To address this problem, a new SIB to broadcast the configuration is an appropriate solution. However, it is worthy to note that updating D2D discovery radio resource configuration should not affect cellular UEs. 
Proposal  3: RAN2 is proposed to study how to deliver the D2D discovery radio resource configuration to both RRC_Connected UEs and RRC_idle UEs.
3
Conclusion 
Based on our discussion, we propose: 
Proposal 1: RAN2 should consider the ‘Idle UE specific’ and ‘Connected UE specific’ radio resource for D2D discovery. 

Proposal 2: RAN2 is proposed to study how to decide the configuration of ‘Idle UE specific’ and ‘Connected UE specific’ radio resource.
Proposal 3: RAN2 is proposed to study how to deliver the D2D discovery radio resource configuration to both RRC_Connected UEs and RRC_idle UEs.
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