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Introduction
In RAN1#84bis, it was agreed to support two cases of SA and Data multiplexing [1] as below:
	Agreement:
· The following two cases are supported:
· SA and the associated data are transmitted in the same TTI, 
· SA and the associated data are transmitted in different TTIs
· The scheduling timing between SA and associated data is variable
· In UE-autonomous resource selection mode, the timing is chosen by the transmitting UE from a configurable range
· In eNB-scheduling mode, the timing is determined by eNB
· SA includes information about the scheduling timing
Note: the association does not necessarily include the case of intention of using the resources for a different TB, if any (which is FFS)



In this contribution, we emphasise the importance of supporting SA and the associated data being transmitted in different TTIs. 
It is also expected that the details of resource pool design will be discussed in RAN1#85 [2].  A resource pool structure, that allows for signalling and detection of transmission collisions for better resource selection to avoid further collisions from multiple UEs, is also proposed in this contribution.
SA and data multiplexing
[bookmark: _GoBack]Although typical latency requirements for V2V are about 100ms, in extreme cases such as pre-crash warning there is a strict latency requirement of 20ms.  Multiplexing SA and data in the same subframe may reduce the channel access latency. In this case, receiving UEs may have to monitor all subframes and transmit UEs may transmit at any subframe, i.e, there is no clear boundary for UEs to monitor or transmit data. Such additional flexibility compared to R12/13 PC5 may have a significant impact on the specification. It is also not yet clear the impacts of SA and data in the same subframe on SCI coverage, receiver complexity and power consumption and in-band/out-of-band emissions.
On the other hand, multiplexing SA and data on different subframes is similar to R12/13 PC5.  Typical latency requirements for V2V of about 100ms may be met with TDM scheme with either 40ms or 80ms SA periods. Introducing reduced SA period, say 20ms, could also be considered with potentially minor specification impact for meeting stricter latency requirements. 
Proposal 1: It is important to keep supporting SA and the associated data being transmitted in different TTIs.

Resource pool design for SA collision detection 

3.1 Resource/transmission collision scenarios
In a companion contribution [3], we discuss why SA decoding and energy sensing alone is not sufficient in the presence of half-duplex and hidden UE issues. Signalling and detection of transmission collisions is not only vital for ensuring delivery of critical safety messages, but also will protect the V2V message transmission from other UEs in the associated data pools. 

3.2 Transmission of SCI-ACK indication
One method of detecting SA collisions is for the receiving UE(s) to indicate correct reception of the transmitted SA to the transmitting UE using sidelink control information acknowledgement (SCI-ACK). For SA receiving UEs to send the SCI-ACK indication, one or more SC-FDMA symbols can be allocated within the existing sidelink control resource pool and/or within the associated sidelink data resource pool.
[image: ]
[bookmark: _Ref441222628]Figure 1: SCI-ACK symbol pool comprises of N number of SC-FDMA symbols within one SC period.
Within a SC period as shown in Figure 1, a new SCI-ACK SC-FDMA symbol pool for transporting SCI-ACK indications that is logically formed by N number of SC-FDMA symbols from one or more subframes is allocated after the SC resource pool. The SCI-ACK symbol pool is further partitioned into multiple SCI-ACK channels and indexed in such a way there exists a one-to-one association between a SA index in the SC resource pool and a SCI-ACK channel index in the associated SCI-ACK symbol pool i.e. knowing a SA with a particular index in the SC resource pool will point to SC-FDMA symbols and PBRs (frequency bins block) or associated orthogonal spreading code allocate for SCI-ACK channel with the corresponding index in the SCI-ACK symbol pool.
Proposal 2: Introduce a new configurable SCI-ACK SC-FDMA symbol pool within a SC period for transporting SCI-ACK indications from SA receiving UEs.
3.3 Collision handling after detection
SA collisions may happen fully or partially, where a “full collision” results in all colliding SAs using the same SA channel index are not decodable and a “partial collision” results in at least one SA is successfully detected by one or more receiving UE. By sending SCI-ACK indications from SA receiving UEs to assist the transmitting UE to realise if collision(s) has happened, for each successfully detected SA, a receiving UE responds with a unique SCI-ACK indication on the SCI-ACK channel with index corresponding to the sidelink control channel index on which it successfully detected the SA. As part of the SA collision detection and handling, after sending SCI on a selected SA index, SA transmitting UE monitor the associated SCI-ACK symbol pool and particularly on the SCI-ACK channel(s) corresponds to the SA index(s) on which the UE has just transmitted SCI. If the SA transmitting UE detects no SCI-ACK indication intended for it or detects SCI-ACK indications only for other SA transmitting UEs, it considers collision has happened and its transmitted SCI failed being detected and decoded by other UEs, and may further postpone its data transmission to the next available SC period or terminate the current data messages transmission where it is considered appropriate. Postpone or termination of data message transmission from a SA transmitting UE that does not receive any SCI-ACK indication will protect the V2V message transmission from other UEs in the associated data pools. On the other hand, upon detecting positive SCI-ACK indication intended for it, the SA transmitting UE considers no collision has happened and its transmitted SCI was successfully detected and decoded by receiving UEs, and proceeds to transmit its V2V message in the associated data resource pool.
Proposal 3: SA transmitting UEs should monitor SCI-ACK SC-FDMA symbol pool for its own SCI-ACK indications on channel index(s) correspond to the transmitted SA index(s).
· Upon no detection of any SCI-ACK indication or detection of SCI-ACK indication only intended for others, the SA transmitting UE should terminate its originally intended V2V data message transmission or postpone message transmission to the next SC period.
· Upon successful detection of positive SCI-ACK indication(s), the SA transmitting UE will proceed to transmit its V2V data message in the associated data resource pool.
Conclusion
In summary:
Proposal 1: It is important to keep supporting SA and the associated data being transmitted in different TTIs.
Proposal 2: Introduce a new SCI-ACK symbol pool within a SC period for transporting SCI-ACK indications from SA receiving UEs.
Proposal 3: SA transmitting UEs should monitor SCI-ACK symbol pool for its own SCI-ACK indications on channel index(s) correspond to the transmitted SA index(s).
· Upon no detection of SCI-ACK or SCI-ACK intended to other, the SA transmitting UE may terminate its originally intended V2V data message transmission or postpone message transmission to the next SC period.
· Upon successful detection of positive SCI-ACK indication(s), the SA transmitting UE will proceed to transmit its V2V data message in the associated data resource pool.
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