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Introduction
The following was concluded during RAN1#85: 
Agreement in RAN1 #85:
· 
For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, 
· FFS in RAN1 on the receiver UE assumption on the reception timing, e.g., whether it can assume that all the transmissions in a single subframe use the same synchronization reference.

In this contribution we discuss remaining details of the receiver behavior.
Discussion on UE Reception Behavior 
Depending on the synchronization source the transmitting UEs will either align to a global timing reference that is independent of UE position (i.e., with GNSS) or they will align to a timing that is function of the geographical position of the UE due to propagation delay from a single synchronization reference (i.e., the eNB). It was also agreed that TA is not used for V2V SL, which implies that propagation delay is not going to be compensated.
A receiver UE is typically unaware of the exact reception timing of the potential OFDM symbols and it will adjust its receiver window according to some implementation algorithm in order to maximize the reliable reception probability of the signals of interest. However, the UE optimal behaviour should be different depending on whether the received signals are aligned to an absolute timing or to an eNB.
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[bookmark: _Ref438461225]Figure 1: Example deployment of UEs and one synchronization reference (eNB in this example)

Figure 1 provides an example scenario where 3 transmitting UEs are synchronized to an eNB and a Ref UE receives the signals from all the 3 UEs.
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[bookmark: _Ref435831832]Figure 2: Timing of signals received by the ref UE in Figure 1. The timing reference indicates the point in time where the Ref UE receives the DL signals from the eNB.
Figure 2 shows the distribution of the times at which signals transmitted by UE1-3 are received by Ref UE assuming that the UEs follow DL timing and are placed as shown in Figure 1. The “timing reference” indicates the reception time (at Ref UE) of the DL signals from the eNB. Clearly, in this example a smart UE implementation would move its reception window to the “right” of the reference timing in order to receive all signals of interest including their multipath reflections, minimizing ICI.
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[bookmark: _Ref438461193][bookmark: _Ref438461015]Figure 3: Example of timing of signals received by the ref UE in Figure 1, assuming all UEs follow GNSS timing instead of eNB. The timing reference indicates the point in time where the Ref UE receives the DL signals from the GNSS.
Figure 3 assumes a new scenario where all UEs synchronize to GNSS instead of the eNB. The “timing reference” indicates the GNSS time reference. In this case the time distribution of the signals received by Ref UE from the other 3 transmitting UEs is more compact and closer to the timing reference: in this example the smart UE implementation would move its reception window to the “left” compared to Figure 2 in order to receive all signals of interest including their multipath reflections, minimizing ICI. 
We observe that the above issue was not present in SL Rel-12/13 because GNSS synchronization was not supported.
We conclude the following:
Observations:
· The received signals of interest have different time distributions depending whether UEs are synchronized to an eNB or GNSS.
· It is beneficial for the receiving UE to be able to assume a certain synchronization reference for the received OFDM symbols.

Another aspect that requires attention is whether it is acceptable to mix eNB-synchronized transmissions and GNSS-synchronized transmissions within a common set of resources. Even though a NW implementation may alleviate the associated issues under certain assumptions that are not always applicable, it is in general preferable to split resources (pools) for UEs that follow eNB timing from the resources (pools) used by UEs following an absolute timing such as GNSS. This can be achieved by optionally restricting the use of a certain pool to UEs based on the selected synchronization source.
Observations:
· It is beneficial to optionally limit the access to a pool depending on the synchronization reference (e.g., GNSS, eNB) used by the transmitters.
· A pool could be restricted by configuration to be used by UEs deriving synchronization directly or indirectly from GNSS and/or eNB and/or other sources.
· Details of a good pools configuration are up to NW implementation.

Proposals:
· The receiver UE is able to assume a certain synchronization reference in order to attempt reception of a V2V SL subframe.
· Each pool configuration indicates whether GNSS and/or eNB synchronizations are allowed for accessing such pool.

Conclusions 
In this contribution we discuss synchronization aspects related to pools.
Observations:
· The received signals of interest have different time distributions depending whether UEs are synchronized to an eNB or GNSS.
· It is beneficial for the receiving UE to be able to assume a certain synchronization reference for the received OFDM symbols.
· It is beneficial to optionally limit the access to a pool depending on the synchronization reference (e.g., GNSS, eNB) used by the transmitters.
· A pool could be restricted by configuration to be used by UEs deriving synchronization directly or indirectly from GNSS and/or eNB and/or other sources.
· Details of a good pools configuration are up to NW implementation.

Proposals:
· The receiver UE is able to assume a certain synchronization reference in order to attempt reception of a V2V SL subframe.
· Each pool configuration indicates whether GNSS and/or eNB synchronizations are allowed for accessing such pool.
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