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1. Introduction
In RAN2#99 meeting, RAN2 discussed limited number of Rx chain. It seems RAN2 came to common understanding that limiting the number of Rx chain is necessary. 
RAN2 discussed carrier selection issue in RAN2#99bis, and some companies thought Rx capability should be considered as one of the factors of Tx carrier selection, but no detailed solution discussed in the last meeting. This contribution will discuss the scenario of limited Rx chain, and give some solutions how to select carrier to monitor for the receiving UE. 
2. Discussion
2.1. Significance of reliability requirement of Rel_15 V2X 
In the WID [1], the delay requirement is clearly defined that advanced driving should ensure a very high reliability. Also, in TS 22.886 [2], the reliability of advanced driving is defined as 99.999%.

In [3] of RAN2#99 meeting, Rx limitation was raised, and most companies supported the intension, but how to limit the number of Rx chain is FFS. As we known, V2X is a highly safety service. If the message is missed by receiving UE, vehicles may crash and casualty happens to passengers.  So the reliability should be ensured if we limit the number of Rx chain. 
Observation 1: Reliability should be ensured if the number of Rx chain is limited.  
2.2. Rx limitation for the duplication transmission of safety V2X message. 
In the LS from RAN1 [5], two CA use cases are proposed:
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 

· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)

For use case 1, we assume that there are 4 carriers for transmission. If transmitting UE has 4 packets for transmission, each carrier bears 25% of the packets, and the receiving UE has only 1 Rx chain, then the reliability of this scenario is only 25%, which is absolutely a ridiculous reliability. So we think at least we can rule out use case 1 for safety V2X message. 
Proposal 1: For the safety V2X message transmission, Rx limitation only applies to use case 2.  

2.3. Rx limitation for the duplication transmission of non-safety V2X message. 
For the transmission of non-safety V2X message, the requirement of reliability can be degraded less than 99.9999%. If non-safety message applies to use case 2, the reliability of non-safety message can be guaranteed as high as safety message. 
If non-safety message applies to use case 1, then given the lower requirement of reliability, it is also possible to map different MAC PDU payloads to different carriers. To ensure the reception of all different MAC PDU, each available carrier can be configured/pre-configured a PPPP. When a packet is delivered to UE alone with the service type (PSID or ITS-AIDs), and a carrier set which includes a set of carriers available for selection.  UE selects carriers which maps the PPPP of the packet for transmission. 
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Figure 1: UE selects carrier from carrier set
UE select carrier which maps the PPPP of the packet for transmission. If UE has more than one carrier maps the PPPP of the packet, UE would select a low CBR carrier for transmission. But if the CBR of the carrier exceeds the configured/pre-configured CBR threshold, the carrier is no longer in the selection until the CBR is down below the configured/pre-configured CBR threshold.
By configuring PPPP for the available carriers of the carrier set, all messages can be transmitted in prioritized carriers as much as possible. For the less capability UEs with limited Rx chain, it selects carriers which maps to the correct PPPP to receive V2X message. 
Proposal 2: for the non-safety message transmission, Rx limitation applies both use case 1 and use case 2.  
Proposal 3: UE selects carriers which maps the PPPP of the packet for transmission. If UE has more than one carrier maps the PPPP of the packet, UE would select a lower with lower CBR for transmission.
Proposal 4: Receiving UE select carriers which maps to the correct PPPP to receive V2X message. 

Proposal 5: each carrier is configured/pre-configured a CBR threshold, if the CBR measurement result of this carrier is higher than the configured/pre-configured CBR threshold, this carrier is no longer available in selection until it is lower than the configured/pre-configured CBR threshold.
3. Proposal
This contribution discusses how to select carriers in eV2X when carrier aggregation is configured, and we have the following proposals:
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