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1
Introduction
In the WID of V2X phase 2 [1], it is said that the objective study is: 
	The motivation of this work item is to specify 3GPP V2X Phase 2 to support advanced V2X services as identified in SA1 TR 22.886. The specified technologies should be backward compatible with Release 14 V2X for the delivery of safety messages (i.e. CAM/DENM messages).


Given above, it is very important to consider how the V2X UEs in Rel-14 and Rel-15, when sharing the same carrier and resource pool, understand the TX mechanisms used by each transmitting UE, i.e. whether a transmission is from a Rel-14 UE or Rel-15 UE, or whether a Rel-15 UE transmission can be received by the Rel-14 UE.
In RAN1#90,  TX and/or Rx of Transmit diversity was agreed as UE capability [2].  As a result, even among all Rel-15 UEs, it is questionable whether a certain TX feature e.g. transmit diversity, should be used or not for a certain V2X message, because some Rel-15 UE may support this TX feature and can receive the transmitted V2X message, but some Rel-14 UEs may not.
In this paper, we discuss co-existence of Rel-14 and Rel-15 UEs. 
2
Coexistence of UE with different TX capability 
UEs may be implemented or configured with different level of capabilities. When a UE chooses to send a V2X message in a certain manner, the risk is that UEs without the corresponding RX capability will not be able to receive it. So far, there is no any method to make a V2X UE aware of the receivers’ capability. The only guarantee is that all the Rel-15 and Rel-14 UEs can transmit and receive Rel-14 V2X transmissions due to backward compatibility requirement.
Observation 1
 Both Rel-15 and Rel-14 UEs can transmit and receive V2X transmissions in the form of Rel-14. V2X messages transmitted with one or more Rel-15 TX feature may not be received by other V2X UEs.
As clearly indicated in the objective statement of WID [1], the safety related messages (CAM/DENM) are to be all received by Rel-14 UEs. It is reasonable to assume that UE will use Rel-14 transmissions to deliver those messages. On the other hand, some of the V2X messages may not necessary to be received by Rel-14 UEs (e.g., V2X messages for certain advanced V2X applications).  Thus, it is not possible to have a common configuration for all the cases.  From this perspective, the RAT selection (Rel-14 vs. Rel-15) is dependent to the service type the UE wants to support. To ensure UEs select the correct RAT type, input from upper layer could be helpful.
Proposal 1
 RAN2 should send LS to SA2 to investigate if upper-layer guidance can be provided for RAT selection within a UE.
Note that one service is not necessarily mapped to a single RAT. It is possible that some V2X services can be mapped to more than 1 RAT (i.e., either Rel-14 or Rel-15). Also, for the varying features supported in the same RAT type (e.g., Rel-15),  it is not proper to let upper layers (e.g., V2X layer) to configure the transmission method directly because those transmission mechanisms (e.g., TX diversity) are AS-specific and opaque to the upper layers. AS layer(s) needs to figure out its own working solution for the overall RAT selection as well as TX feature selection choices. 
The solution could be based on the “bearer concept”, where each SLRB (Sidelink radio bearer) [3] is associated with a “transport profile”. For each V2X packet given for transport, the properties associated with the packet such as PPPP, PPPR, service-related requirments and other QoS parameter(s) can be translated to one or more feasible “transport profiles” by the UE. In other words, the upper-layer information and QoS requirements are mapped to a “transport profile” indicating the lower layer features. Then for the packets in the SLRB established between Source layer 2 ID and Destination Layer 2 ID, the transport profile is used in a way similar to UL TFT to classify packets to use different transmission schemes based on the profile.
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Figure 1: Translating the upper layer service requirements to transport profile in RRC
Such a solution can be used as a basline for further discussion.
Proposal 2 
RRC layer configures the transport profile mapping from the upper layer service requirements.  

Proposal 3 
In user plane, V2X packets are transmitted based on the choice of transport profile.
3
Conclusion 

In this contribution, we discussed the TX capability issue among co-existing Rel-14 and Rel-15 UEs and we propose: 

Proposal 1
 RAN2 should send LS to SA2 to investigate if upper-layer guidance can be provided for RAT selection within a UE.
Proposal 2 
RRC layer configures the transport profile mapping from the upper layer service requirements.  

Proposal 3 
In user plane, V2X packets are transmitted based on the choice of transport profile.
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Trasnsport Profile 2:


R15 with 64 QAM











Trasnsport Profile 3:


R15 with 64 QAM and TxD











For each V2X message, one or more transport profile can be determined as feasible
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