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1
Introduction
In RAN1#76 meeting, the following was discussed [1]:
Working Assumption:

· For Type 2B discovery

· If RRC_Idle UEs are not able to transmit type 2B discovery, value of T2 for type 2B discovery transmission is FFS between: 

· TA for FDD / 624Ts +TA for TDD: 

· T2 = 0 for FDD, T2 = 624Ts for TDD: 

· If RRC_Idle UEs are able to transmit type 2B discovery, value of T2 for type 2B discovery transmission is:

· T2 = 0 for FDD, T2 = 624Ts for TDD
Additionally, transmission reference timing of D2DSS for Type 2B discovery was discussed in last RAN1#77 meeting as the following:
Agreement:

· For in coverage UEs, with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing
· FFS for type 2B discovery
In this contribution, our discussion will be focused on how to set the transmission reference timing (T2) of Type 2B discovery. In addition, we will discuss adjustment of receiving window at the receiver side, especially for inter-cell Type 2B discovery operation.
2
Transmission Timing 
Motivation of introducing Type 2B discovery is mainly attributed to the fact that Type 2B discovery can be under the full control of eNB as being in current LTE system. Thus, it would be desirable to have common parameters as WAN UL with a minor modification if it is needed for Type 2B discovery. Additionally, there may be not much strong reason to allow that RRC_Idle UEs are able to transmit discovery signals in Type 2B discovery, because Type 1 discovery could support it sufficiently well. 

Thus, in our view, it would be better for Type 2B discovery to use UL reference timing (e.g., T2 = TA for FDD and 624Ts + TA for TDD) rather than DL reference timing (e.g., T2 = 0 for FDD and T2 = 624Ts for TDD). A benefit of using UL reference timing is that ICI (inter-carrier interference) and in-band emission impact to eNB receiver side can be minimized, especially when FDM of WAN PUSCH and Type 2B discovery channel should be supported for efficient resource utilization in a system with larger bandwidth. Even when FDM of Type 2B discovery channel and WAN PUSCH is not supported in a cell, there is not much strong reason to use DL reference timing in terms of D2D performance perspective. As discussed in [2] and [3], D2D receiver is subject to similar timing difference of arrival, regardless of whether DL reference timing or UL reference timing is used.
Proposal 1:
· Transmission of Type 2B discovery signals is allowed for RRC_Connected UEs only.

· Transmission reference timing for Type 2B discovery should be set to 

· T2 = TA for FDD and T2 = 624Ts + TA for TDD
3   Discussion on Reception Timing

For Mode 1 communication, it was agreed in last RAN1 meeting that SA uses DL timing and D2D data uses UL timing. In order to support efficient receiver operation, i.e., to adjust FFT window at the receiver side, inclusion of TA value in SA was discussed, especially for a large cell size. For intra-cell and inter-cell Type 2B discovery, similar effect may be obtained by using an indication of maximum TA value in the serving cell, if D2DSS is transmitted based on DL reference timing.
For example, it is assumed as shown in Fig. 1 that D2DSS is transmitted by UE-A in cell 1, using DL reference timing in n-th subframe. The UE-C located in cell 2 receives D2DSS and finds the starting point of Type 2B discovery resources. At this point, if Type 2B discovery is transmitted by UE-B in cell 1 using UL reference timing in the (n+2)-th subframe, it may be difficult for the receiver to set FFT window because the receiver does not know TA of the transmitter located in cell 2. However, this issue can be resolved when D2DSS is transmitted using UL reference timing.
Observation: For inter-cell Type 2B discovery, there could be a reception timing issue at the receiver side located in neighbouring cells, especially when D2DSS is transmitted using DL reference timing.
	[image: image1.png]UE-B @

UEA@

TR

DZDSS transmission

in n-th-subframe__

D2D

WAN

RX pool (M subframes)




	[image: image2.png]}- Subframe "n " +Subframe "n+l” +Subframe “n+2"

Receiving window 1

D2DSS Subframe boundary

reception timing Receiving window 2





	Figure 1: Illustration of inter-cell Type 2B operation


Proposal 2: D2DSS of Type 2B discovery is transmitted using UL reference timing.
3   Conclusion
This document discusses transmission and reception timing of Type 2B discovery. The following are our observation and proposals:
Observation: For inter-cell Type 2B discovery, there could be an reception timing issue at the receiver side located in neighbouring cells, especially when D2DSS is transmitted using DL reference timing.
Proposals 
· Transmission of Type 2B discovery signals is allowed for RRC_Connected UEs only.

· Transmission reference timing for Type 2B discovery should be set to 

· T2 = TA for FDD and T2 = 624Ts + TA for TDD

· D2DSS of Type 2B discovery is transmitted using UL reference timing.
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