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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, shall 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 UEs may not.
In this paper, we discuss co-existence of Rel-14 and Rel-15 UEs. 
2
Coexistence of TX UE with different 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 meant 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 related to the service type the UE wants to support. To ensure UEs select the correct RAT type, a configuration based on service type needs to be provided by V2X layer.

Proposal 1
 Upper layer provides the RAT selection configurations based on service type.
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., both Rel-14 and 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 based on service type(s) because those transmission mechanisms (e.g., TX diversity) are AS-specific and not well understood by the upper layers. AS layer(s) needs to figure out a working solution for  the remaining RAT selection and TX feature selection problems. 
Basically, for a specific V2X message, the TX UE needs to consider its intended recipients based on the Destination layer 2 ID, and the performance requirement (PPPP, latency, reliability, etc.) to determine a proper transmission mechanism. 
 Sidelink UE sets up a sidelink radio bearer (SLRB) [3] according to the Source Layer 2 ID, Destination Layer 2 ID and PPPP information. As most of the factors affecting the TX mechanism selection are available at this time, it is proper to make a decision about the basic transmission method for all the packets associated with the sidelink radio bearer. For example, the following bearer-based configuration can be enforced in RRC layer:

	Bearer
	PPPP (Priority)
	RAT version 
	Features

	1
	PPPP1
	R14 
	· 

	2
	PPPP2
	R15 
	64QAM

	3
	PPPP2
	R15 
	64QAM, TxD


Proposal 2 
RRC layer configures the basic transmission method for a certain sidelink bearer based on destination Layer 2 ID and PPPP.
It is worth noting that there is no RRC signaling over PC5 specified for sidelink communication and V2X sidelink communication procedures, per RRC specification prior to Rel-15 [4]. Sidelink radio bearer setup is left to UE implementation. In other words, the above RRC configuration is decided only based on transmitting UE’s own information. But sometimes, such static configuration may result into sub-optimal performance. For example, if there is no Rel-14 UEs nearby, the UEs can utilize 64QAM to transport V2X messages with higher throughput. But if all TX UEs stick to Rel-14 method, then it will keep using the default Rel-14 scheme for less-efficient resource utilization.  In order to enable such a dynamic change on the TX configuration for a bearer, a TX UE needs to first become aware of the neighbouring UE’s capability (Rel-14 vs. Rel-15, TxD or not, etc). This requires some additional sidelink signaling introduced to indicate this. 
According to 3GPP TS 36.321 [5], Rel-14 MAC PDU over sidelink bearer does not have any MAC CE defined. However, if MAC CE is included by Rel-15 UE, it can still be indicated by the same MAC PDU subheaders defined in Rel-14 MAC format.  In this MAC subheader, it will use a new LCID which is regarded as “reserved” in Rel-14. In this way, the Rel-14 UE will discard the portion of MAC content (MAC CE) corresponding to this MAC PDU subheader of the unknown LCID, but still process other parts of the MAC PDU. There is no backward compatibility issue. 
Observation 2
 Adding MAC control element in sidelink in Rel-15 does not cause backward-compatibility issue for Rel-14 UE.

Of course, both RRC signaling and MAC control elements can be used to indicate that information. However, RRC message is usually used to contain complex data structures. In this case, the capability information does not require a lot of bits to represent and the format can be very simple (e.g., a single bitmap), we prefer to use MAC CE. But RAN2 can discuss both options and decide which one is better.
Proposal 3 
New signaling is introduced in Rel-15 over sidelink to allow a UE to indicate its capability. FFS whether MAC CE or RRC message to be used.
Rel-15 UEs may start their transmission based on Rel-14 mechanisms and after obtaining the information about all neighbouring UEs, the TX UE can decide whether it is proper to upgrade to another transmission scheme. This can depend on the ratio of UEs which can support a certain capability, as well as the impact to QoS requirement of this sidelink bearer if incompatible transmission occurs. As those decisions tend to be UE-specific, we propose to leave it to UE implementation. 
Proposal 4
 How to adjust TX method based on neighbouring UE capability is left to UE implementation. 

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
Upper layer provides the RAT selection configurations based on service type.
Proposal 2 
RRC layer configures the basic transmission method for a certain sidelink bearer based on destination Layer 2 ID and PPPP.
Proposal 3: 
New signaling is introduced in Rel-15 over sidelink to allow a UE to indicate its capability. FFS whether MAC CE or RRC message to be used.
Proposal 4
How to adjust TX method based on neighbouring UE capability is left to UE implementation. 
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