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1. Introduction

In RAN#82bis meeting, eNB assistant information is discussed that can be used to improve the synchronization performance [1][2]. The information may include:
· Timing offset to UTC;
· TA or eNB location;
· Others;
In this contribution, enhancements of eNB assistant information based on R12/13 D2D synchronization are discussed. 
2. Discussion
1.1. TA
If UE want to improve synchronization accuracy with TA, UE has to be in connected state in coverage of eNB. With the limitation of the connected state, UE in idle state cannot utilize the TA scheme. 
In Rel.12/13 D2D, TA is utilized as to adjust the timing offset based on the communications with eNB. TA is calculated the downlink and uplink transmission delay, and then eNB will command UE to send the message with appropriate TA value with the sum of downlink and uplink transmission time [3][4]. In V2V, in coverage UEs need to adjust the sending timing consistent with eNB to avoid interference. The timing advance value of V2V is measured with uplink transmission to eNB. So the sending UE in V2V only need TA/2 of Rel. 12/13 D2D. 
The granularity of TA in Rel. 12/13 D2D is about 0.5μs [3][4], so the granularity of TA/2 is about 0.25μs. In order to guarantee the reliability, it is suggested that the granularity of timing advance in V2V is 0.1μs which corresponds to 30 meters.
Proposal 1: In V2V, the timing advance value of the sending UE is only TA/2 of Rel. 12/13 D2D.

Proposal 2: The granularity of timing advance of V2V is improved from 0.5μs (Rel. 12/13 D2D) to 0.1μs which correspond to 30 meters.
1.2. Timing offset to UTC

In SIB16, IE timeInfoUTC is Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted [5]. UE need not to be in connected state to receive the SIB16.
The IE timeInfoUTC can be used to show the timing offset of eNB to UTC. But the field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900), including leap seconds and other additions prior to 1972. The timing accuracy 10 ms (corresponding to 3×106 meters) is too large for V2V communications to guarantee the reliability. Similar to the accuracy of  TA scheme, the accuracy of  timing offset to UTC is suggested to be 0.1μs which correspond to 30 meters.
Proposal 3: The accuracy of eNB timing offset to UTC needs to be enhanced from 10 ms (Rel. 12/13 D2D) to 0.1μs which corresponds to 30 meters.
1.3. eNB location
The GNSS module can provide the position information for the vehicle sending messages, but the eNB location or the cell location of the eNB is configured by OM, and then UE cannot know the eNB location.
After eNB can get the position information from GNSS, eNB can broadcast the eNB location or the cell location of the eNB to UEs in coverage. The receiving UEs can read the broadcast message to get the eNB location or the cell location of the eNB, and then the distance between UE and eNB can be calculated with the position information of UEs. The UEs need not to be in connected state to receive the broadcast message from eNB. Based on the distance between UE and eNB (DeNB_UE) and the speed of light (C), the transmission delay (T) can be calculated as: 
T = DeNB_UE / C





(formula 1)
Similar to the accuracy of  above TA and timing offset to UTC schemes, the accuracy of  timing offset to UTC is also suggested to be 0.1μs which correspond to 30 meters.
Proposal 4: The eNB needs to broadcast the eNB site location to the UEs in its served coverage. The timing accuracy corresponding to eNB location accuracy is 0.1μs which reflects 30 meters.
eNB can have the flexibility to decide all of the above eNB assistant information for synchronization schemes to be applied, or choose single scheme to be utilized [6]. 
Proposal 5: Using one or all of the above eNB assistant information for synchronization mechanism is up to eNB’s implementation. 
3. Conclusion 
In this contribution, we discuss the eNB assistant information for synchronization in V2V. Our conclusions are as follows:
Proposal 1: In V2V, the timing advance value of the sending UE is only TA/2 of Rel. 12/13 D2D.

Proposal 2: The granularity of timing advance of V2V is improved from 0.5μs (Rel. 12/13 D2D) to 0.1μs which corresponds to 30 meters.

Proposal 3: The accuracy of eNB timing offset to UTC needs to be enhanced from 10 ms (Rel. 12/13 D2D) to 0.1μs which corresponds to 30 meters.

Proposal 4: The eNB needs to broadcast the eNB site location to the UEs in its served coverage. The timing accuracy corresponding to eNB location accuracy is 0.1μs which reflects 30 meters.

Proposal 5: Using one or all of the above eNB assistant information for synchronization mechanism is up to eNB’s implementation.  
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