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1. Introduction
In accordance to the V2V WI objectives [1-2], the RAN4 WG needs to “specify UE Tx … RF requirement covering operations at up to 6 GHz carrier”. One of the important questions of the UE Tx RF requirements is V2V UE transmit frequency accuracy and the related requirements should be discussed and specified.
2. Discussion

The V2V synchronization is one of the key enhancements introduced in the scope of the Rel-14 V2V WI comparing to the Rel-12/13 ProSe. In particular, three main synchronization scenarios are considered in the V2V WI scope: 

· GNSS-based synchronization

· eNB-based synchronization

· PC-5 (SLSS) based synchronization
In addition, in case UE does not have reliable synchronization sources it may become an independent synchronization source (i.e. perform unsynchronized transmission). Obviously, the synchronization procedure has direct impacts on the UE transmit frequency accuracy and the respective requirements need to be defined. Furthermore, it is not possible to reuse the ProSe requirements, which are defined for the case of eNB and PC-5 based synchronization only.
Proposal #1:
Define V2V transmit frequency error requirements for the case of using GNSS, eNB and PC-5 based synchronization. FFS if any requirements are needed for unsynchronized V2V transmissions.
GNSS-based synchronization scenario
In case of using GNSS-based synchronization rather good frequency accuracy can be achieved for V2V transmissions. In particular, in case of presence of reliable GNSS signal the frequency accuracy characteristics for the practical V2V devices with the GNSS support are expected to be far better than the existing LTE requirements defined for the case of eNB-based synchronization. Meantime, the frequency accuracy is expected to depend on the GNSS signal reliability/quality and, therefore, we do not see strong justifications for tightening the existing LTE requirements and legacy ±0.1ppm requirement can be used. 
The existing frequency accuracy requirements are defined with respect to the carrier frequency received from the synchronization source. For the eNB and PC-5 based synchronization the “received” frequency may include certain bias due to eNB frequency errors as well as Doppler shifts. For the case of GNNS-based synchronization the “received carrier frequency” term becomes ambiguous and the frequency error should be defined with respect to the absolute frequency of the anticipated V2V transmission (channel carrier frequency).
Proposal #2:
For the case of GNSS based synchronization the UE transmit frequency error is ±0.1 ppm and defined relative to the absolute carrier frequency.
eNB based and SLSS based synchronization scenario
In case of eNB-based and PC-5 based (SLSS) synchronization the existing ProSe transmit frequency error requirements can be also reused (i.e. ±0.1 ppm). In general, under high speed propagation conditions the frequency synchronization accuracy may potentially degrade. At the same time, the key purpose of the requirements is to ensure proper RF characteristics and that UE can keep the target frequency. For instance, the conformance requirements are defined under the conditions of to make sure that UE is capable of deriving accurate synchronization.

Proposal #3:
For the cases of eNB and PC-5 based synchronization the UE transmit frequency error is ±0.1 ppm and defined relative to the receive signal carrier frequency.
Independent synchronization source scenario
In case UE does not have reliable GNSS, eNB or PC-5 synchronization sources it is supposed to initiate independent transmission. In this case the frequency error of such transmission corresponds to the initial frequency error. In general case, independent synchronization source scenario is considered to have rather low probability for V2V communication and hence there may not be strong justification to introduce the requirements. Meantime, the assumptions on the V2V transmitter maximum frequency error may impact the SLSS detection delay and hence some inputs for the RRM requirements definition may be helpful.
Proposal #4:
RAN4 to further discuss frequency error assumptions and whether to specify requirements for the case independent synchronization source scenarios.
Suggested TS changes

Below we provide the recommended changes to the TS 36.101 to reflect the V2V frequency accuracy requirements:
6.5.1E Frequency error for V2V

The UE modulated carrier frequency for V2V sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the synchronization source in case of E-UTRA Node B or V2V UE synchronization sources. 

The UE modulated carrier frequency for V2V sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the absolute frequency in case of GNSS synchronization source.

The synchronization source can be E-UTRA Node B or a V2V UE transmitting sidelink synchronization signals or GNSS.
3. Conclusions

In this contribution, we provided our views on the V2V transmit frequency error requirements. In summary, we make the following proposals:

Proposal #1:
Define V2V transmit frequency error requirements for the case of using GNSS, eNB and PC-5 based synchronization. FFS if any requirements are needed for unsynchronized V2V transmissions.
Proposal #2:
For the case of GNSS based synchronization the UE transmit frequency error is ±0.1 ppm and defined relative to the absolute carrier frequency.
Proposal #3:
For the case of eNB and PC-5 based synchronization the UE transmit frequency error is ±0.1 ppm and defined relative to the receive signal carrier frequency.
Proposal #4:
RAN4 to further discuss frequency error assumptions and whether to specify requirements for the case independent synchronization source scenarios.
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