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Introduction
In RAN4#83 meeting, the following agreements has been made on the scope of the eV2X study item in RAN4 [1].
Multiple carriers and CA scenarios in Rel-15
1. First Priority
V2X_47C (23dBm)
RX: 20MHz+10MHz, TX: FFS
V2X_xA(23dBm)_47C(23dBm): x denotes a licensed band
2. Second priority
V2X_47new bandwidth class (23dBm)
RX: 10MHz+10MHz+10MHz, TX: FFS
3. Third Priority
V2X_47B (26dBm)
V2X_xA(23dBm)_47B(26dBm): x denotes a licensed band
V2X_47C and new bandwidth class (26dBm)
RX: 10MHz+10MHz+10MHz, TX: FFS
RX: 20MHz+10MHz, TX: FFS
V2X_xA(23dBm)_47C(26dBm): x denotes a licensed band
In this paper, we discuss the specific tasks to be completed within the study phase for each of the listed scenarios. 

Discussion
Usually, in RAN4 specification work, we try to reuse as much as possible existing requirement when the new feature/requirement is similar with the existing one. For V2X multiple carriers support, the approach has been reuse the methodology and requirements of UL CA (TX) and DL CA (RX). This approach is expected to be extended to the newly proposed scenarios.
For this reason, we list here the similarity and the difference between the V2X multicarrier scenarios and the corresponding CA scenarios. This comparison identifies which requirements can be reused and which requirements need to be derived from additional study. It will also identify potential new requirements (that does not exists in LTE CA) that need to be specified for V2X.
Similarities
C-V2X multi-carrier operation and LTE CA are expected to have similar RF architecture. Thus, all of the architecture dependence requirements (or at least methodologies, if the corresponding requirement is band specific) can be reused. The list of such requirements are as bellow:
· TX requirements
· Maximum output power and 
· Configure transmit power
· Transmit OFF power
· ON/OFF time mask
· Power control
· Frequency error
· Output Spectrum Emission (band dependence): reuse methodology
· RX requirements
· Reference Sensitivity and   (band dependence): reuse methodology
· Out of Band blocking (band dependence): reuse methodology
· Spurious Response
· Intermodulation (band dependence): not applicable to band 47
· Spurious Emission
 Difference
The only, which is also the fundamental difference between V2X multi-carrier and LTE CA is the targeted deployment scenario. For LTE CA, the purpose is to provide a larger bandwidth channel between a specific UE and the network. Thus, there is a strong coupling of traffic and Tx/RX behaviour in different aggregated channels. In particular, the following assumption was made for LTE CA due to this reason:
· If there is multiple Tx in the aggregated channels, the traffic targets the same eNB.
· If there is multiple Rx in the aggregated channels, the traffic comes from the same eNB.
· Optimize coverage very near eNB is not targeted (affect max input power requirement).
In V2X application, the purpose of multiple carrier operation is to provide traffic offloading, in order to support a larger number of vehicles instead of increasing the peak data rate of the same number of vehicles. For this reason, the following assumption should be made in V2X:
· Traffic sent in multiple channels may not target the same vehicles, this also come from the broadcast nature of V2X traffic, 
· Traffic in multiple channels do not necessarily come from the same vehicle.
· Optimize coverage in very near range is necessary, this is because of safety nature of application.
From this observation, we identify the following requirements that needs to be derived from additional study:
· TX:
· In Band Emission requirement: In band emission requirement for LTE CA is derived under the assumption that all other UE transmission to the same eNB is power controlled. In V2X, all transmission are broadcasted without any power control, the system performance can be degraded due to this fact. The degradation for single carrier case has been captured by the simulation done during the V2V/V2X work item. The same study should be done for the multiple carrier case to ensure that no exceeding performance degradation is incurred.
· ACLR: the value of ACLR is set as the outcome of the adjacent channel coexistence study. The simulation assumptions (the aggressor/victim networks and the topology deployment of each network) is derived from the envisioned deployment scenarios. From this perspective, the current ACLR value is the outcome of the C-V2X/DSRC coexistence study. However, for V2X multicarrier operation, due to the fact that the traffic in each carrier is independent with the other, one carrier can act as the aggressor to the other and vice versa. The situation can become much more complicated if there is multiple carriers (second priority) or the bandwidth in each carrier is different (first priority). 
· RX:
· Maximum input power: the maximum input power dictate how close between 2 vehicles that they can still reliably communicate with each other. For multiple carrier, we ideally want to scale this value with the number of carriers so that the minimum communication range do not increase comparing to the single carrier case. However, some relaxation can be made here for the case of more than 3 channels, since the probability that there are more than 3 concurrent transmissions at minimum communication range is extremely small.
· ACS:  The current ACS value is the outcome of the C-V2X/DSRC coexistence study. So the same argument as ACLR applies here.
· In band blocking: The argument is the same as ACS, given the fact that if there are 3 adjacent V2X channels. The in band blocking characteristic dictate the Rx performance of the 1st channel at the present of the 3rd channel and vice versa.
· Addition rejection requirement: note that the ACS and In band blocking requirement above only apply if the C-V2X UE is configured to receive on only 1 channel. When, the UE is configured to receive on multiple channels, similar rejection requirement as the image rejection requirement should be derived for the corresponding case. It’s worth noting here that the image rejection requirement cannot be applied to the first and second priority scenario since this requirement assumes that there are 2 channels of the same bandwidth.
Based on the above analysis, we recommend to conduct C-V2X/C-V2X coexistence simulation in the study phase of the eV2X item. The proposed scenarios are:
· 10Mhz C-V2X/10Mhz C-V2X. This coexistence study was not done during V2X work item due to lack of time.
· 10Mhz C-V2X/20Mhz C-V2X. This cover the first priority scenario
· 10Mhz C-V2X/10Mhz C-V2X/10Mhz C-V2X. This covers the second priority scenario.
· The same set of scenarios with 26dBm maximum output power. These cover the third priority scenario.
The priority of the above coexistence studies are as listed, according to the agreed priority order of the V2X multicarrier scenarios.
Proposal 1: RAN4 to conduct coexistence simulation for the following scenarios
· 1 priority: 10Mhz C-V2X/10Mhz C-V2X
· 2 priority: 10Mhz C-V2X/20Mhz C-V2X
· 3 priority: 10Mhz C-V2X/10Mhz C-V2X/10Mhz C-V2X.
· 4 priority: The 3 above scenarios with 26dBm output power
As the requirements of the first priority multicarrier scenario depends on the 2nd priority coexistence simulation, we think that the 1st and 2nd priority scenarios should be completed by the end of this work item. Other scenario can then be considered if time permits.
Proposal 2: 1 priority: 10Mhz C-V2X/10Mhz C-V2X and 2 priority: 10Mhz C-V2X/20Mhz C-V2X should be completed by the end of this work item.

Conclusions
Proposal 1: RAN4 to conduct coexistence simulation for the following scenarios
· 1 priority: 10Mhz C-V2X/10Mhz C-V2X
· 2 priority: 10Mhz C-V2X/20Mhz C-V2X
· 3 priority: 10Mhz C-V2X/10Mhz C-V2X/10Mhz C-V2X.
· 4 priority: The 3 above scenarios with 26dBm output power
Proposal 2: 1 priority: 10Mhz C-V2X/10Mhz C-V2X and 2 priority: 10Mhz C-V2X/20Mhz C-V2X should be completed by the end of this work item.
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