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1 Introduction
V2V WI has been closed in last RAN plenary. Some issues are common for both V2V and V2X, and the corresponding requirements will be further studied under V2X WI as well as the specific requirements due to higher output power for V2X. 
2 Discussion
WF on V2X UE RF requirements was agreed in [1]. The issues are excepted as below:
Issue 1: MPR for PSCCH + PSSCH on adjacent/non-adjacent PRBs need further study

· Considerations: Separate DFT pre-coder, PRB size and location constraints, PSD imbalance

Issue 2: A-MPR for PSCCH + PSSCH on adjacent/non-adjacent PRBs need further study

· Considerations (in addition to MPR consideration): A-SEM, A-SE requirements in EN 302 571

Issue 3: Additional spurious emissions (Tx and Rx) for Region 1 requires further study

· Consideration: Requirements are specified as EIRP and different based on antenna installation. This needs further study to convert to conducted requirements

Issue 4: Region 1 additional receiver blocking requirement of -30dBm at offset of +-50MHz from the channel center frequency needs further study

Issue 5: Further study impacts on RF requirements due to simultaneous PSCCH and PSSCH transmissions

E.g. configured transmit power (Pcmax), EVM
Besides these issues, in the objective of the WID of V2X, the aspects related to RAN4 to specify other enhancements to PC5/Uu for V2X is excerpted as below:
Support of UE maximum transmission power up to 33 dBm (considering the regulatory limit on the maximum e.i.r.p.) for PC5 in 5855 MHz ~ 5925 MHz [RAN4]
The regulatory limit comes from EU harmonized standard for ITS [2]:

The radio frequency (RF) output power is the mean equivalent isotropically radiated power (e.i.r.p.) during transmission bursts. The maximum RF output power shall not exceed 33 dBm e.i.r.p.
Based on the issues identified above, the following parts provide detailed analysis of the corresponding requirements.
1) UE maximum output power
Regarding the objective in V2X WID to support the UE maximum transmission power up to 33dBm, it is noted that the regulation has a limitation on the EIRP value and there is also a PSD limitation of 23dBm/MHz. The power amplifier to support higher output power was initially discussed in [4]. Considering the capability of commercial available device in this 5GHz band, we think that the power class 2 UE would be appropriate to be defined for V2X, and the antenna gain can be up to 6dBi. Though the total EIRP output power does not reach to 33dBm, the system performance will not be impacted based on the evaluation by RAN1. 
According to RAN1’s physical layer design, both adjacent and non-adjacent PRB allocation could be supported for PSCCH + PSSCH. It is also noted that there is a 3dB power density offset between PSCCH and PSSCH. Currently, only MPR for contiguous case was captured in the agreed CR [5]. And for the A-SEM and A-SE requirements, additional A-MPR shall be defined accordingly. 
2) Additional spurious emission requirement
For the frequency range of 5795-5815MHz, there is a regulatory spurious emission limit of -65dBm/MHz (EIRP). Additional spurious emission requirements are defined for both Tx and Rx. However, as the requirement is defined by EIRP limitation, and usually we define the conductive requirement in the UE specification, a transformation from EIRP limit to conductive value is needed. For power class 3 UE, the assumed antenna gain is 0dBi, while for high power V2X, we propose to define the power class 2 UE with 6dBi antenna gain. Once the output power of V2X is decided, the equivalent conductive spurious emission level can be derived based on the assumed antenna gain for different power classes. 
3) Additional blocking requirement
In last RAN4 meeting, -30dBm blocking level specified in [2] was discussed extensively, and it is FFS how to accommodate this blocking level in Region 1. Compared to existing in-band blocking requirement for LTE, -30dBm is much stringent. To meet this requirement, one possible solution is to use AGC to reduce the Rx gain of the receiver and consequently degrades the receiver sensitivity. Since the blocking level is specific to Region 1, we propose to define an additional blocking requirement with relaxed receiver sensitivity. The relaxation is based on receiver sensitivity specified in EN 302 571 and that for LTE. 
4) Others
In the WF for V2X requirements, one issue is to further study impacts on RF requirements due to simultaneous PSCCH and PSSCH transmissions, e.g. configured transmit power (Pcmax), EVM.
For the configured transmit power, it is described in the CR that for [image: image1.wmf]PSSCH
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, PEMAX,c is the value given by IE maxTxPower [5], and PEMAX,c is used in the following formulas. 

PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc)}


PCMAX_H,c = MIN {PEMAX,c,  PPowerClass}

It is noted that maxTxPower is also used by D2D when the UE is not associated with a serving cell on the ProSe carrier, and it will be used by preconfiguration for the UE. For V2V/V2X, as there could be two different power classes, the PEMAX,c in the formula above should select the higher power class in the preconfiguration. 
Regarding transmit modulation quality, in-band emissions and EVM equalizer spectrum flatness requirements may need further consideration, as PSSCH and PSCCH are implemented with separate FFT processing and there is a 3dB power offset between PSSCH and PSCCH. 
3 Conclusion
Overview of UE RF requirements for V2X is provided in this contribution, which includes the common issues for both V2V and V2X as well as the specific requirements due to higher output power for V2X.
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