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1. Overall Description:

RAN4 would like to thank RAN1 for the LS on synchronization error assumption in LTE-based V2X. RAN4 discussed the synchronization assumptions in RAN1 evaluation assumptions and has the following understanding on the raised questions.
When the eNB signal is used for synchronization, according to current RAN4 requirements, the UE modulated short term transmit frequency error shall be within ±0.1ppm compared to the carrier frequency received from the eNB. The UE transmit frequency accuracy is defined relative to the “actual received signal frequency”, which may include additional carrier frequency offset relative to the “absolute” assigned carrier frequency due to Doppler effects on the cellular link and the eNB transmit frequency error (i.e. the Doppler effect and eNB frequency error are not included in the ±0.1ppm frequency error above). 

· eNB transmit frequency error can vary from ±0.05ppm to ±0.1ppm in accordance with eNB type which is specified in TS 36.104 Section 6.5.1.1.

· Wide Area BS : ±0.05ppm

· Medium Range BS : ±0.1ppm

· Local Area BS : ±0.1ppm
· The Doppler effects (shift and spread) on the cellular link depend on the propagation conditions between the eNB and UE, carrier frequency and UE velocity. The Doppler effect on the transmit frequency error w.r.t. absolute carrier frequency may vary depending on the whether the propagation conditions are LOS or NLOS.
When GNSS is used for synchronization, the short term frequency error at the vehicle with high mobility can be in a smaller range compared with eNB based synchronization under the assumption that the GNSS signal has good quality. It is recommended that the UE modulated short term transmit frequency error based on GNSS synchronization to is assumed to be in the order of ±0.1ppm compared with the absolute frequency assigned by the network in RAN1’s evaluation.

2. Actions:

To RAN1 group
ACTION:
RAN4 respectfully asks RAN1 to take above understanding into consideration in their evaluation.
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