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1 Introduction
This contribution provides text proposal of transmit signal quality for V2V.

2 Discussion
Frequency error

Frequency error requirement was discussed in V2X SI stage. And the reply LS on synchronization error assumption in LTE-based V2X was sent back to RAN1 [1]. 

It was clarified that when the eNB signal is used for synchronization, the UE modulated short term transmit frequency error shall be within ±0.1ppm compared to the carrier frequency received from the eNB, while the Doppler effect and eNB frequency error are not included in the ±0.1ppm frequency error.

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. 

In WI of V2V, RAN1 reached agreements on synchronization based on GNSS and eNB signal in PC5-based V2V and sent an LS to RAN4 [2]. RAN1 asks RAN4 to define GNSS requirement on sidelink synchronization. 

It was recommended by RAN4 in the SI study that the UE modulated short term transmit frequency error based on GNSS synchronization is assumed to be in the order of ±0.1ppm compared with the absolute frequency assigned by the network. With this value, it was evaluated in RAN1 that the GNSS based synchronization performance can be guaranteed, therefore, the same eNB based frequency error requirement, i.e. ±0.1ppm, can also be defined for GNSS synchronization.

Error Vector Magnitude
For ProSe, the transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe. The reason is that a D2D subframe is transmitted using DL timing, and following subframe PUSCH transmission is transmitted using UL timing. The first symbol of PUSCH transmission will be interfered, therefore the last symbol (gap) of D2D is punctured for protection of UL PUSCH transmission. However, in V2X dedicated band, there will be no PUSCH transmission, so the last symbol can be utilized for transmission, which means for V2V operation in 5855-5925MHz, there is no need to keep the transmission gap.
Carrier leakage
No change is foreseen for V2V.
In-band emissions
No change is foreseen for V2V.
EVM equalizer spectrum flatness
No change is foreseen for V2V.
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Text Proposal

<Start of TP>
6
V2V transmitter characteristics
6.x
Transmit signal quality
6.x.1
Frequency error
In TS 36.101, UE frequency error is specified within ±0.1 PPM compared to the carrier frequency received from the E-UTRA Node B. For LTE-based V2X, this frequency error requirement will not change because the mobility between UE and BS will not change though the UE (vehicle) to UE (vehicle) mobility become higher. 

Besides E-UTRA Node B, GNSS can also be used to provide a more precise frequency reference when GNSS is available. GNSS Based frequency error requirement was initially discussed in V2X SI stage. It was discussed that when the eNB signal is used for synchronization, the UE modulated short term transmit frequency error shall be within ±0.1 PPM compared to the carrier frequency received from the E-UTRA Node B, while the Doppler effect and eNB frequency error are not included in the ±0.1ppm frequency error.

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 E-UTRA Node B based synchronization under the assumption that the GNSS signal has good quality.
It was recommended by RAN4 in the SI study that the UE modulated short term transmit frequency error based on GNSS synchronization is assumed to be in the order of ±0.1 PPM compared with the absolute frequency assigned by the network. With this value, it was evaluated that the GNSS based synchronization performance can be guaranteed, therefore, the same E-UTRA Node B based frequency error requirement, i.e. ±0.1 PPM, can also be defined for GNSS synchronization.
The UE modulated carrier frequency for ProSe 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. The synchronization source can be E-UTRA Node B, GNSS or a ProSe UE transmitting sidelink synchronization signals.
6.x.2 Transmit modulation quality
6.x.2.1
Error Vector Magnitude
For ProSe, the transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe. The reason is that a D2D subframe is transmitted using DL timing, and following subframe PUSCH transmission is transmitted using UL timing. The first symbol of PUSCH transmission will be interfered, therefore the last symbol (gap) of D2D is punctured for protection of UL PUSCH transmission. However, in V2X dedicated band, there will be no PUSCH transmission, so the last symbol can be utilized for transmission, which means for V2V operation in 5855-5925MHz, there is no need to keep the transmission gap.
6.x.2.1
Carrier leakage
The same requirements in existing specification can also apply for V2X transmissions.
6.x.2.1
In-band emissions
The same requirements in existing specification can also apply for V2X transmissions.
6.x.2.1
EVM equalizer spectrum flatness
The same requirements in existing specification can also apply for V2X transmissions.
<End of TP>
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