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1. Introduction

In the RAN1#77 meeting, the following agreement was made for SA and D2D data transmission timing [1].
	Agreements:
· For in-coverage UEs

· SA uses DL Timing
· For Mode 1, Data timing uses UL Timing
· For Mode 2, FFS: Data uses DL Timing or UL Timing

· DL timing := T2 = 0 (FDD) and T2 = 624TS (TDD)

· UL Timing  := TA + DL timing


Moreover, the following agreement was also made for D2DSS/PD2DSCH and discovery transmission.
	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 we share our views on the FFS parts of D2D transmission timing.
2. Discussions
2.1. Data transmission timing for mode 2 communication in coverage case
For mode 2 we should discuss whether DL timing or UL timing is applied. In our understanding, one typical use case is that mode 2 communication can be applied to both out-of-coverage UEs and edge-of-coverage UEs for public safety. In this case, the timing advance (TA) cannot be received or there may not be an active TA as described in [2]. In this case, we think that the transmission timing should follow the DL timing for mode 2 communication. 
Proposal 1:

· The transmission timing should follow the DL timing for the mode 2 communication in the coverage case.
2.2. Transmission timing for type 2B discovery
In the RAN1#76 meeting, a working assumption has been made for D2D transmission timing as follows:

	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: 

· HW, HiSi, Telecom Italia, ZTE, Orange, E///, Fujitsu, DT, 

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

· ALU, ASB, E///, LGE, ITRI, GDB, IDC, Samsung, 

· 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


According to the above working assumption, it is still FFS what is the appropriate parameter for transmission timing offset parameter T2 for the type 2B discovery.
Regarding whether the RRC_Idle UEs can transmit the type 2B or not, RAN2 made the agreements as follows: 

In RAN2#85,

	Agreements
For in-coverage discovery…

1
the eNB may provide in SIB …


a) a radio resource pool for discovery reception of Type 2B 


b) a radio resource pool for discovery transmission and reception in case of Type 1 


(FFS for inter-cell discovery)

2
In case of Type 1, a UE autonomously selects radio resources from that indicated transmissions resource pool for discovery signal transmission.

2a
As baseline we assume that NAS will handle authorization of D2D discovery transmission and reception. FFS whether there is also a need to disallow selected UEs to use Type 1 transmission resources on AS level (e.g. to avoid out of band emission problems).

3
In case of Type 2B, only an RRC Connected UE may request resources for transmission of D2D discovery messages from the eNB via RRC and the eNB assigns these resource via RRC. As baseline, UE releases the transmission resources the latest when the UE enters IDLE or when the eNB withdraws the resource by RRC signalling. 

4
In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS.

6
Receiving UEs monitor both Type 1 and Type 2B discovery resources 

7
In the UE, the RRC protocol informs the discovery resource pool to MAC. RRC also informs allocated Type 2B resource to MAC.

11
There is no need for a MAC header.

12
We assume that D2D discovery is on a different transport channel than D2D communication


In RAN2#85bis,

	Agreements
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)

For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.

For UEs in CONNECTED…

2a
A UE authorized to perform D2D discovery transmission indicates to the eNB that it wants to perform D2D discovery transmissions and further information (FFS)

2b
eNB validates whether UE is authorized for D2D discovery transmission using the UE context received from MME (pending RAN3 decision)

2c
the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling (or no resource) .
2d
the resources allocated by the eNB are valid until a) the eNB de-configures them or b) the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE)


According to the sentences highlighted in yellow, RAN2 assumes that only RRC_Connected UEs can transmit the type 2B discovery signal [3, 4]. Therefore, we can assume that those UEs have active timing advance (TA).
In order to discuss the transmission timing of the type 2B discovery signal, we should consider how to multiplex the type 1 discovery transmission pool and type 2B discovery transmission pool by eNB implementation. From the current agreement, the type 1 transmission pool is provided by higher layer signalling. As the eNB implementation, the following two resource pool multiplexing schemes can be considered.
1. FDM between type 1 and type 2B transmit resource pools

For the type 1 discovery, both RRC_Connected and RRC_Idle UEs can transmit type 1 discovery. Therefore, the type 1 discovery signal is transmitted following the DL timing. If the type 2B discovery signals can be transmitted in the same subframe in an FDM manner by configuring the FDMed transmit resource pools, the DL timing is preferable, because the reception timing should be aligned with the reception window at the receiver UEs.

2. Only TDM between type 1 and type 2B transmit resource pools

In this case, the type 2B discovery signals only transmitted on the same subframe. Moreover, as we mentioned previously, only the RRC_Connected UEs can transmit the type 2B discovery signals. Therefore, the UL timing is preferable, because the FDMed signals are PUCCH for WAN communication and PUCCH is transmitted following the UL timing. So, we believe that the type 2B discovery signals should be included within the reception window at the eNB side to avoid ISI caused by the misalignment of the reception window.
In our view, it is preferable that the transmission pool configuration for the type 1 and type 2B is configurable and the configuration is up to the network implementation. Therefore, based on the above considerations, we propose:
Proposal 2:

· The transmission timing of the type 2B discovery signals should be configurable between DL timing and UL timing
· DL timing can be applied in the case that transmit resource pools for type 1 and type 2B are multiplexed in the frequency domain
· UL timing can be applied preferable in the case that transmit resource pools for type 1 and type 2B are multiplexed in the time domain only

2.3. Transmission timing for D2DSS when only a type 2B discovery is configured
As captured in [1], the D2DSS transmission timing typically follows DL timing, but UL timing can also be applied as an exceptional case for the type 2B discovery. To be specific, this case is that a UE is configured with the type 2B discovery and UL timing of the discovery signal is applied. As proposed in the previous section, UL timing can be configured in order to protect the PUCCH reception. In our view, if UL timing is configured for the transmission timing of type 2B discovery signal and DL timing is applied to the transmission timing of D2DSS for the type 2B, the reception timing should be adjusted as we discussed similar issues in Mode 1 communication. Therefore, we propose:
Proposal 3:
· When a UE is configured with UL timing for the type 2B discovery and D2DSS transmission for type 2B discovery,
· UL timing is applied to D2DSS.
· Otherwise,

· DL timing is applied to D2DSS.
3. Conclusion
In this contribution, we propose
Proposal 1:

· The transmission timing should follow the DL timing for the mode 2 communication in the coverage case.

Proposal 2:

· The transmission timing of the type 2B discovery signals should be configurable between DL timing and UL timing
· DL timing can be applied in the case that transmit resource pools for type 1 and type 2B are multiplexed in the frequency domain

· UL timing can be applied in the case that transmit resource pools for type 1 and type 2B are multiplexed in the time domain only

Proposal 3:
· When a UE is configured with UL timing for the type 2B discovery and D2DSS transmission for type 2B discovery,
· UL timing is applied to D2DSS.
· Otherwise,

· DL timing is applied to D2DSS.
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