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1 Introduction
WID for V2X phase 2 was revised in [1], the objectives are listed as below:
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);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

2. Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would 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, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]
3. Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 

a) A following decision for normative work is up to consensus at RAN.
4. Specify necessary RF requirements for the specified PC5 functionalities in Band 47, where not covered by the Rel-15 work item “V2X new band combinations for LTE”. [RAN4]
In above objectives, CA, 64QAM and transmit diversity have RAN4 RF impacts and we have further discussions on 64QAM and transmit diversity in the companion contributions in [2] [3]. In this contribution, we mainly discuss CA for Rel-15 V2X phase 2.
Below are new proposed eV2X scenarios in TR 36.788 for eV2X, in this contribution, we also review the progress on these scenarios and make some proposals related.
5.1
V2X operating scenarios
RAN4 focus on V2X operating scenarios as below in V2X phase 2 WI due to interested operator service scenarios.
· 1st priority V2X operating scenarios
·  Intra-band multi-carrier operation in Band 47 (PC5) with 23dBm output power: 20MHz+10MHz
·  For combinations of intra-band multi-carrier operation in Band 47 (PC5) as above and inter-band con-current operation in a licensed band (Uu)

· 2nd priority V2X operating scenarios
·  Intra-band multi-carrier operation in Band 47 (PC5) with 23dBm output power: 10MHz+10MHz+10MHz
·  For combinations of intra-band multi-carrier operation in Band 47 (PC5) as above and inter-band con-current operation in a licensed band (Uu)

· 3rd priority V2X operating scenarios
·  Intra-band multi-carrier operation in Band 47 (PC5) with 26dBm output power: 10MHz+10MHz
·  For combinations of intra-band multi-carrier operation in Band 47 (PC5) as above and inter-band con-current operation in a licensed band (Uu)
·  Intra-band multi-carrier operation in Band 47 (PC5) with 26dBm output power: 20MHz+10MHz, 10MHz+10MHz+10MHz
·  For combinations of intra-band multi-carrier operation in Band 47 (PC5) as above and inter-band con-current operation in a licensed band (Uu)
2 Discussion
2.1 Carrier aggregation and multi-carrier scenarios
In Rel-14, intra-band contiguous multi-carrier scenarios in band 47 were discussed and specified in TS 36.101. In Rel-15, carrier aggregation over PC5 in band 47 is introduced. As the RAN1 discussion for CA, resource allocation for each carrier is the same as that for intra-band contiguous multi-carrier, i.e. each carrier has both SA and corresponding data. Therefore, from RF requirements point of view, they are the same with each other and the scenarios for multi-carrier can also apply for CA.
Proposal 1: UE RF requirements and scenarios are the same between intra-band contiguous multi-carrier and intra-band contiguous carrier aggregation in band 47.

· Option 1: No change is needed in the specification because “multi-carrier” also includes “carrier aggregation”;
· Option 2: All the existing requirements for intra-band contiguous multi-carrier scenarios should be updated for both “multi-carrier” and “carrier aggregation”.

2.2 Intra-band contiguous CA/multi-carrier scenarios
In TR 36.788, we identified some V2X operating scenarios including both intra-band and inter-band with three priorities at the beginning of the WI [4]. As the time has passed more than a half and we only have two RAN4 meetings left, it is the time we review the progress on all the scenarios:
· For both 1st and 2nd priority scenarios, RF requirements have been discussed and most of them have captured in the TR 36.788, some remaining issues are discussed in next section.
· For the 3rd priority scenarios, there has been no discussion so far.

Proposal 2: If there are still no discussion on 3rd priority scenarios till this meeting, Rel-15 V2X phase 2 WI should be closed without these scenarios which can be left to future releases.

3 Conclusion

This contribution further discusses the IBE requirement for multiple transmissions in multiple carriers and makes following proposals:
Proposal 1: UE RF requirements and scenarios are the same between intra-band contiguous multi-carrier and intra-band contiguous carrier aggregation in band 47.

· Option 1: No change is needed in the specification because “multi-carrier” also includes “carrier aggregation”;

· Option 2: All the existing requirements for intra-band contiguous multi-carrier scenarios should be updated for both “multi-carrier” and “carrier aggregation”.

Proposal 2: If there are still no discussion on 3rd priority scenarios till this meeting, Rel-15 V2X phase 2 WI should be closed without these scenarios which can be left to future releases.
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