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Introduction
A new work item on Vehicle-to-Vehicle (V2V) communication was approved in [1], and RAN4 has been tasked to specify the RRM core and performance requirements. Although the V2V services are based on LTE sidelink, the operational scenarios and services are different from Rel-13 based sidelink. Thus new requirements are needed in some cases in addition to already existing sidelink requirements. 
One of the requirements that is expected to be impacted due to V2X operation are is the requirements on selection/reselectionto other SyncRef UEs. We discuss the silience period for V2X and provide our view on how the corresponding requirements should be captured. 
Background
In order to detect an incoming SLSS transmission and identify a new Sync Ref UE, the UE needs to periodically drop ProSe transmissions and scan the radio environment. The corresponding behaviour was specified in Rel-12 for Any Cell state [1]:
	11.5.2	Selection/Reselection to intra-frequency SyncRef UE
[…]
The UE shall be able to identify newly detectable SyncRef UE within Tdetect,SyncRef UE seconds if SyncRef UE meets the selection / reselection criterion defined in TS 36.331.  
[…]
Tdetect,SyncRef UE is defined as 20 seconds at SCH Es/Iot ≥ [-4 dB], provided that the ProSe UE is allowed to drop or delay a maximum of 2% of its ProSe Direct Communication transmissions for the purpose of SyncRef UE selection / reselection. 
The UE capable of ProSe Direct Communication shall be capable of performing S-RSRP measurements for [6] identified ProSe synchronization sources with the measurement period of [400] ms.




The above requirements are based on 40ms SLSS periodicity. For V2X, RAN1 has identified two important changes to the UE behaviour compared to Rel-12:
· The possibility to synchronize to GNSS instead of SLSS
· Increased SLSS periodicity to 160.

In light of the above agreements we believe that a revision of the UE behaviour for sync acquisition is required in order to fulfil service requirements for V2X. 

Discussion on silence period
According to the Rel-12 behavior the UE needs to scan over a long time period in order to detect a new potential sync Ref UE. Such period amounts to 400ms every 20s, under the understanding that a UE needs to receive up to 10 SLSS/PSBCH repetitions before successfully synchronizing.
It is observed that the V2X UE behavior in any cell selection state is quite different from the corresponding release 12 ProSe behavior. According to RAN1 agreements, the V2X UE is not expected to read SLSS from other UEs when GNSS is the highest priority. This means that when the UE is already synchronized to GNSS, it is not required to read any SLSS transmissions from any UEs. However, it is still required to transmit SLSS and PSBCH every synchronization period on the preconfigured SLSS resources. Hence, the silence period is not needed for V2X.
· Observation #1: According to release 14 V2X UE behavior, the V2X UE is not expected to read SLSS from other UEs when GNSS has the highest priority. 
· Proposal #1: The V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of SLSS detection of other SyncRef UEs.
However, a V2X UE that is synchronized to another SyncRef UE may still need to drop some of its transmissions in order to identify newly detectable SyncRef UEs. RAN4 has been discussing whether such UE should be allowed to drop, and the dropping rate itself. However, no agreements could be made due to different understands on synchronization behavior among the companies. 
In our view, RAN4 should not allow any large dropping rate (e.g. more than 4%) as it can have serious consequences. If a too large dropping rate is allowed, then the V2X UE may not be able to transmit and receive safety-critical messages reliably. This can in turn have serious consequences such as increased risk of accidents and injuries. But an increased in dropping rate may be necessary since the SLSS periodicity has been increased. 
The SyncRef UE detection delay may also have similar consequences if it is not identified in time. It is also clear that the current SyncRef UE detection time of 20 seconds is not suitable for V2V because of the high-speed of the vehicles. How much this detection time can be reduced to depends on how many subframes the UE needs to monitor in a SLSS period to be able to detect the source. For example, whether the UE needs to monitor all subframes or only the pre-configured subframes of the SLSS period. This will have impact on the detection delay and RAN4 needs to further discuss this to align the understanding. 
· Proposal #2: A V2X UE that is synchronized to other SyncRef UEs may have to drop its transmission in order to identify newly detectable SyncRef UEs. RAN4 shall have further discussions on the detection mechanism, i.e. how many subframes are needed for detection of source. 
· Proposal #3: RAN4 shall further discuss the details of the SyncRef UE detection procedure to align the understanding of how many subframes the UE needs to monitor and the detection technique used, i.e. whether snap-shop detection or filering is used. 
Conclusions 
In this contribution we have discussed silience period for V2X based on latest RAN1 agreements. Based on the discussions, we have made the following proposal:
· Observation #1: According to release 14 V2X UE behavior, the V2X UE is not expected to read SLSS from other UEs when GNSS has the highest priority. 
· Proposal #1: The V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of SLSS detection of other SyncRef UEs.
· Proposal #2: A V2X UE that is synchronized to other SyncRef UEs may have to drop its transmission in order to identify newly detectable SyncRef UEs. RAN4 shall have further discussions on the detection mechanism, i.e. how many subframes are needed for detection of source. 
· Proposal #3: RAN4 shall further discuss the details of the SyncRef UE detection procedure to align the understanding of how many subframes the UE needs to monitor and the detection technique used, i.e. whether snap-shop detection or filering is used. 
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