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Introduction
The WID [1] for V2X Phase 2, agreed by RAN plenary, states that that “the specified technologies should be backward compatible with Release 14 V2X for the delivery of safety messages (i.e. CAM/DENM messages)” and that the specified (or studied) solutions must be able to “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”. For the case of sTTI it is possible to introduce a new SA but nevertheless degradation to Rel-14 PC5 operation should remain limited.
In this contribution, we present our views on the limitations placed by these coexistence requirements.
Considerations on sensing
Rel-14 UEs use a resource allocation protocol that relies on sensing and resource reservation.  Sensing consists of decoding the SAs sent by other UEs as well as measuring received power in certain resource blocks. The latter further consists of two parts:
· Coherent measurements of the power of the (received) RS symbols, known as PSSCH-RSRP measurement.
· Incoherent energy measurements of the power of all the symbols (i.e., carrying DMRS and payload).
In this section we discuss the limits for changes to the sensing and resource reservation.
[bookmark: _GoBack]The requirements cited in Section 1 implies that new features introduced in Rel-15 must not disrupt the sensing of legacy Rel-14 UEs. This in turn implies the following:
· Rel-15 UEs should transmit legacy SA, except for sTTI transmissions.
· Transmissions of Rel-15 UEs should enable reliable PSSCH-RSRP measurements. This means the amount of power to be captured could potentially be less than in legacy cases but should be sufficiently reliable for making resource selection decision.
The above implications therefore affect at least the design of sTTI transmissions with legacy SA format, and the design of transmit diversity schemes, as discussed in Section 5 and detailed in our companion contributions [2][3].  This may potentially have impact on resource pool configurations and resource sharing mechanisms between Rel-14 UEs, Rel-15 UEs transmitting legacy SA format, and Rel-15 UEs with sTTI SA format.
Observation 1:
· The backward compatibility requirements on sensing impose constraints on the design of Rel-15 features
Considerations on resource reservation
The Rel-14 specification supports the possibility of reserving resources for future transmission. Resource reservation together with sensing are the cornerstone of the resource allocation protocol. In Rel-15, this principle should be respected in a backwards compatible manner, as described in the WID. For most solutions within the scope of the WID this is not a problem because the same SA format must be used. At most, some of the reserved bits may be used by Rel-15 UEs. For sTTI, however, the WID allows for studying (and eventually specifying) solutions with a different SA format. In this case, we observe the following regarding transmission with new SA format:
· If a Rel-15 UE performs single transmission without reservation, the impact to the operation of Rel-14 UEs is not different from a one-shot transmission by a Rel-14 UE. 
· If a Rel-15 UE performs transmission with retransmission but without reservation, then it creates an additional degradation with respect to a Rel-14 UE. 
· The user of resource reservation by Rel-15 UEs with new SA format has large impact on Rel-14 UEs.
Observation 2: 
· The use of new SA format for transmission with retransmissions and/or reservation has impact on the operation of Rel-14 UEs.
Detailed discussions of the resource reservation with sTTI transmissions can be found in our companion paper [2].
Considerations on resource allocation
Study and specification of the WID objectives will require a discussion on resource allocation, for example for sTTI or for carrier aggregation. In our view, to minimize the impact of these features on Rel-14 UEs, it is necessary that Rel-15 UEs respect the resource allocation protocol introduced in Rel-14.
Proposal 1:
· Rel-14 resource allocation is baseline for Rel-15 features.
We discuss this issue in detail in our paper on sTTI for PC5 [2] and in our paper on Carrier Aggregation [4].
[bookmark: _Ref478122959]Considerations on Multi-antenna Diversity Schemes
To improve transmission reliability, it is worthwhile to study the potential gains of multi-antenna open-loop diversity schemes for Rel-UEs, as suggested in the WID.
Any transmit diversity schemes for Rel-15 should fulfil the following two targets:
· Target 1: Providing as much diversity as possible for Rel-15 UEs to improve transmission reliability.
· Target 2: Satisfying the backward compatibility requirements set by the WID.
The second target implies the following.
· A Rel-15 UE uses the same SA format so that Rel-14 receivers can blindly decode it.
· Although data transmission of a Rel-15 UE does not need to be decoded by a Rel-14 receiver, DMRS of a Rel-15 UE should be configured in such a way that Rel-14 UEs can measure PSSCH-RSRP properly.
Due to the above two requirements, it is natural to distinguish three types of transmissions for Rel-15 UEs: transmission of SA (including both DMRS and payload), transmission of data DMRS, and transmission of data payload, as illustrated in Figure 1. Here, payload is defined as the information carried by the non-DMRS DFTS-OFDM symbols. Moreover, different design principles should be applied to the three types of transmissions. Detailed can be found in our companion contribution [3].
[image: ]
[bookmark: _Ref477772629]Figure 1. Illustration of the three types of transmissions
Proposal 2:
·  In order to both exploit transmit diversity and maintain backward compatibility, different multi-antenna design principles should be applied to SA transmission, data payload transmission, and data DMRS transmission, respectively.
Conclusion 
In this contribution we discussed the implications of the WID on the coexistence of Rel-14 and Rel-15 V2X.
Observations:
· The backward compatibility requirements on sensing impose constraints on the design of Rel-15 features.
· The use of new SA format for transmission with retransmissions and/or reservation has impact on the operation of Rel-14 UEs.

Proposals:
· Rel-14 resource allocation is baseline for Rel-15 features.
· In order to both exploit transmit diversity and maintain backward compatibility, different multi-antenna design principles should be applied to SA transmission, data payload transmission, and data DMRS transmission, respectively.
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