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1 Introduction
In RAN#73, the Rel-14 V2V WI [1] was approved as completed, and the objectives of Rel-14 V2X WI [2] are updated to cover the leftover objectives that were not finished in V2V WI, besides the original V2X objectives. 
In RAN4, the V2V WI was closed in RAN4#80, based on the WF [3]. Due to late availability of RAN1/2 agreements, RAN4 focused to define RRM requirements for the specific scenario of dedicated carrier stand-alone V2V operation with GNSS as sync source. All the remaining V2V RRM issues are expected to be discussed in V2X WI together with V2X specific RRM issues. 

In V2V WI the only considered sync source is GNSS, and there was no performance requirement on it as it was not agreeable if RAN4 should define requirements for a non-3GPP technology. Performance requirements for other sync sources have been discussed but were finally excluded due to the de-scoping. 

In this paper, we will provide our views on synchronization requirements for V2X.
2 Discussion
GNSS
In RAN4#79 and RAN4#80 whether and how to define performance requirements for GNSS have been extensively discussed. In [3] two options for GNSS selection requirements are listed as below.
	· GNSS selection requirement
· For V2V stand-alone operating on a dedicated V2V carrier using GNSS as synchronization reference 

· UE should use GNSS synchronization source in case it has sufficient reliability

· GNSS synchronization source is considered to have sufficient reliability in case 

· option1 : it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.

· Option2 : GNSS meets the minimum signal level requirement [example] defined in  TS36.171

· Other option are not precluded

· In case of unreliable GNSS synchronization source, no procedures will be defined.


In our view, with the two options we are mixing two issues together: the selection requirements of GNSS and the side condition of UE TX timing/frequency requirements when GNSS is selected as the sync source. In our understanding the two issues are related, but should be considered separately. In our companion paper for UE TX timing, we propose to define side condition for UE TX timing/frequency requirements when GNSS is used as sync source, based on the GNSS received signal level. With this proposal we can have minimum condition under which UE TX timing/frequency requirements should be met. UE is not required to meet the requirements when the signal level condition is not meet, but good UE implementation may still meet the requirements in worse conditions. 
In RAN1 agreements, when deciding the sync source that V2V UE should use, sufficient reliability of GNSS reception is used as a condition. We think this is the same issue as GNSS selection, i.e. the GNSS selection requirements should be defined such that GNSS is selected only when it can be received with sufficient reliability. Therefore, it is necessary to define GNSS selection requirements, so that there is clear criteria in what case GNSS can be considered as sufficiently reliable.

For the exact requirement/criteria, we think if UE can have some information about the timing/frequency accuracy it can achieve with GNSS, option 1 in [3] can be used, i.e. GNSS is considered to have sufficient reliability if it allows UE to meet the timing/frequency requirements.
Proposal 1: RAN4 to define GNSS selection requirements that GNSS is considered as reliable if it allows UE to satisfy the timing and frequency accuracy requirements. 
In previous discussions, some companies also proposed to define the GNSS selection delay, e.g. UE shall be able to select or de-select GNSS as sync source within certain time. The requirements are essentially regulating the evaluation delay during which UE should determine if it can meet the timing/frequency requirements with GNSS. In our understanding, however, the requirements are completely out of 3GPP scope thus should not be defined in RAN4. 
Proposal 2: RAN4 does not define requirements on GNSS (de)selection time.
SLSS
SLSS is considered to be used when UE is out of WAN coverage and cannot receive GNSS with sufficient reliability. In our view, it should be supported for some special user scenarios like underground garage. The SLSS related requirements, including selection/reselection of SLSS and initiation/cease of SLSS transmission (essentially S-RSRP measurement), were defined in Rel-12 for D2D. The question is can those requirements be re-used for V2V.

For selection/reselection of SLSS, it is clear that current D2D requirement of 20s (based on 40ms SLSS periodicity) is not suitable for high speed in V2V scenario. There are 2 considerations in this requirement – one is the number of SLSS samples needed (10), and the other one is the allowed dropping rate (2%). With the V2V SLSS period 160ms, with same number of needed samples, the detection delay would be increased to 80s if we keep the same dropping rate. It is clearly unacceptable even for medium speed. An alternative is to keep the detection delay unchanged, but increase the dropping rate to 8%, but the implication of increased dropping rate for V2V also needs to be analysed. In any case, we think RAN4 should consider what the proper SLSS detection requirement with 160 periodicity is.

Proposal 3: RAN4 should consider what the proper SLSS detection requirement with 160 periodicity is.
The other requirements we are considering for when SLSS is used as sync source is initiation/cease of SLSS transmission, or essentially S-RSRP measurement. S-RSRP is measured from DMRS of PSBCH. In V2V WI, the new DMRS pattern for PSBCH was introduced, and we understand the PSBCH period is same as SLSS, i.e. increased from 40ms to 160ms, so there is a need to re-evaluate the performance of S-RSRP measurement. 
Proposal 4: RAN4 to evaluate S-RSRP measurement performance for the new DMRS structure.

When RAN4 discussed the requirements for SLSS detection and S-RSRP measurement, one important assumption is whether the SLSS as sync source is targeted to work in high speed scenario. In RAN4#80, some companies commented that SLSS is not supposed to work in high speed scenario, so any optimization of SLSS requirements should not be done for high speed. We think this is something RAN4 should get a common understanding, and if necessary, LS can be sent to ask RAN1’s view.

Proposal 5: RAN4 should get a common understanding whether SLSS requirements should target for high speed.

eNB
In Rel-12 D2D, cell detection requirement was defined for out of coverage UE, in order to ensure UE would timely identify the cell so that not cause harmful interference to WAN. Current cell detection requirement is 6.4s when UE is doing D2D TX and 32s when UE is not. Clearly this delay is rather long if high speed support is considered. The requirement is defined based on the assumption that UE in OoC is also using kind of DRX for power saving, and to enhance the requirement, one way is to assuming UE is not performing DRX or performing DRX with short cycle, and another way is to apply the enhanced requirements for cell detection as being discussed under HST WI. We prefer to the first approach, as the cell detection enhancement for HST is not concluded yet, and power consumption may not be very critical for vehicle UEs.
Proposal 6: The OoC cell detection requirements is tightened.

Above discussions are for V2V, and so far we think the requirements defined for V2V could be re-used for V2P and V2I/N. However, as the discussions on V2P and V2I/N are still in early phase in RAN1, we don’t see any need for RAN4 to make any conclusion at this stage.
3 Conclusions 

In this paper, we discussed the synchronization related requirements for V2V. Specifically, we have the following proposals.
Proposal 1: RAN4 to define GNSS selection requirements that GNSS is considered as reliable if it allows UE to satisfy the timing and frequency accuracy requirements.
Proposal 2: RAN4 does not define requirements on GNSS (de)selection time.
Proposal 3: RAN4 should consider what the proper SLSS detection requirement with 160 periodicity is.
Proposal 4: RAN4 to evaluate S-RSRP measurement performance for the new DMRS structure.
Proposal 5: RAN4 should get a common understanding whether SLSS requirements should target for high speed. 

Proposal 6: The OoC cell detection requirements is tightened.
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