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1 Introduction
RAN1#88 has agreed a LS to RAN2 [1] about the list of LTE features in need of support in UE capability signaling, including the features related to V2X sidelink communication.  In this contribution, we would like to discuss some additional differences between D2D and V2X from the RAN2 perspective and propose two main changes to enhance the legacy UE capability signaling used in D2D design, for the sake of V2X sidelink communication.
2 Discussion 
In Rel-12 D2D and Rel-13 eD2D design for sidelink communication, a UE is allowed to support a single carrier frequency at a time even there may be multiple D2D carriers available for selection. Thus, the commSupportedBands-r12 defined for sidelink UE capability is a simple list which shows all the D2D carriers (frequency bands) allowed. But for Rel-14 V2X sidelink communication, a V2X UE can support operation of multiple V2X carrier simultaneously. Therefore, a list of single band is not sufficient for V2X. It is required to have a list of band combination for V2X. 
Proposal 1: V2X UE capability shall support a list of V2X band combinations instead of a list of frequency bands.
In D2D design for sidelink communication, to identify whether a UE is able to support both WAN and sidelink communication at the same time, two different parameters are used: commSimultaneousTx-r12 and commSupportedBandsPerBC
By using commSupportedBandsPerBC, for a particular band combination, the bands on which the UE supports simultaneous reception of EUTRA and sidelink communication is indicated with a bitmap. In addition, if the UE indicates support simultaneous transmission, a separate parameter commSimultaneousTx-r12, is used to indicate the UE supports simultaneous transmission of EUTRA and sidelink communication (which is not per band combination). The optimization to use a separate parameter for simultaneous TX capability is to reduce the overhead of signaling, but it introduce some constraints and less flexibility to represent various capabilities, especially when UE has different TX and RX capability in different band combinations. Therefore, for V2X sidelink communication, we propose to use two explicit parameters to indicate the support of simultaneous TX and simultaneous RX per V2X band combination inside each CA band combination. For example, we can have two same-length bitmaps for V2X sidelink, per each particular band combination used in WAN communication. The bitmaps are to be used in combination with the UE capability IE introduced in Proposal 1 to identify the frequency carriers, which can be activated at the same time with WAN operation, as shown in Figure 1.
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Figure 1: Example of UE capability configuration for SL bands
Proposal 2: To indicate the support of simultaneous operation of V2X sidelink and WAN, two separate bitmap parameters are used per each band combination, for TX and RX respectively.
It is possible that when V2X is not ongoing, UE might be able to use higher CA and more layers of MIMO. However, when V2X starts, UE may not be able to sustain same level of CA and MIMO. So UE capability should be able to reflect possibility of simultaneous V2X TX/RX with different CA band combination and MIMO mode. In this way, if required, eNB can reduce number of CA or MIMO layers when V2X communication starts (i.e. when UE sends SidlinkUEInformaiton message) and if UE capability has indicated that simultaneous V2X and current CA/MIMO is not possible.
Proposal 3: UE capability should be able to reflect possibility of simultaneous V2X TX/RX with different CA band combination and MIMO mode. In this way, if required, eNB can reduce number of CA or MIMO layers when V2X starts and if UE capability has indicated that simultaneous V2X and current CA/MIMO is not possible.
3 Conclusion

In this contribution, we analyze the V2X UE capability from RAN2 perspective and provide the following design proposals:

Proposal 1: V2X UE capability shall support a list of V2X band combinations instead of a list of frequency bands.
Proposal 2: To indicate the support of simultaneous operation of V2X sidelink and WAN, two separate bitmap parameters are used per each band combination, for TX and RX respectively.
Proposal 3: UE capability should be able to reflect possibility of simultaneous V2X TX/RX with different CA band combination and MIMO mode. In this way, if required, eNB can reduce number of CA or MIMO layers when V2X starts and if UE capability has indicated that simultaneous V2X and current CA/MIMO is not possible.
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