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1
Introduction
In RAN #75, new WI for 3GPP V2X phase 2 was agreed. One of the objective of the WI with respect to carrier aggregation of up to 8 carriers is:
	1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);


In this document, we discuss carrier aggregation for V2X phase 2.
2         Discussion

As per the WID objective, carrier aggregation support for V2X phase 2 should be possible in same resource pool as Rel-14 and should be possible for Rel-14 UEs to decode the transmission. This constraint means that SA should be unchanged.

With respect to carrier aggregation, there are two aspects:

1. Reception: Reception of V2X in multiple carrier is already possible in Rel-14. It is dependent on UE capability in terms of number of RX chains. 

Observation 1: As part of Rel-14, it is already possible to receive multiple carriers depending on UE capability of number of RX chains.

2. Transmission: RAN4 has already captured support of intra-band multi carrier transmission in TS 36.101is supported in Rel-14.  RAN2 has captured following text in TS 36.300:
	If the UE supports multiple transmission chains, it may simultaneously transmit on multiple carriers via PC5. For the case where multiple frequencies for V2X are supported, a mapping between service types and V2X frequencies is configured by upper layers. The UE should ensure a service to be transmitted on the corresponding frequency.


As indicated in TS 36.300 that different carrier can be mapped to different types of services. However, dur to carrier aggregation it is also possible that one service can map to different carriers in Rel-15. To allow transmission in multiple frequencies it should be possible for UE implementation to select multiple frequencies if it has capability. From RAN1 specification point of view, sensing based resource selection was designed in such a way that sensing is perfomed independently for each frequency. We should maintain the same principle to avoid making resource selection mechanism complicated. 

Proposal 1: Sensing based resource selection is performed independently on each targeted carrier.

Even after performing resource selection independently on each carrier if there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carrier due to limitation in available power then UE should prioritise transmission of higher PPPP packets. If there is overlap in one TTI of same PPPP packets in different carriers then it should be left to UE implementation to perform transmission if it is constrained in terms of available power.

Proposal 2a: If there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carrier due to limitation in available power then UE should prioritise transmission on higher PPPP packets.
Proposal 2b: If there is overlap in one TTI of same PPPP packets in different carriers then it should be left to UE implementation to perform transmission if it is constrained in terms of available power.

3
Conclusion 

In this contribution, we discussed details carrier aggregation for V2X phase 2 we propose: 
Proposal 1: Sensing based resource selection is performed independently on each targeted carrier.

Proposal 2a: If there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carrier due to limitation in available power then UE should prioritise transmission on higher PPPP packets.

Proposal 2b: If there is overlap in one TTI of same PPPP packets in different carriers then it should be left to UE implementation to perform transmission if it is constrained in terms of available power.
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