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Introduction
In RAN1 #84 meeting, the agreements relevant to resource pool are the following [1]. We focus on option 2; Each SA transmission precedes all of its associated data transmissions. But, the timing relation between SA and its associated data is not determined yet:
7.3.2.2.2 Resource pool
Agreements:
· For V2V communication on the PC5 interface:
· Option 1: Transmission of SA and its associated data on same subframe is supported
· This does not preclude SA and its associated data transmission in different subframes
· FFS other details
· Option 2: Each SA transmission precedes all of its associated data transmissions.
· FFS the timing relation between SA and its associated data
· FFS which option(s) to support for which type of traffic/resource allocation
· UE is not required to decode data that are transmitted before the subframe containing the successfully decoded associated SA.
· Further restrictions on number of PSCCH and PSSCH to be decoded in a subframe shall be considered
· Details FFS


















In this contribution, we discuss the timing relation between SA and its associated data for PC5-based V2V in terms of low latency communication.
Discussion
In this contribution, the following are assumed in the below examples,
· the frequency hopping flag is off
· sidelink transmission mode is mode-2 (autonomous resource selection)
· SA pool and data pool are multiplexed in frequency

■ Structure of SA pool
Figure 2.1 shows an example of multiplexed in frequency of SA pool and data pool. In this figure, offset subframe(s) from SA to data is set to two subframes as an example. (Transmitting SA and data in the same subframe is not preferable because there is the potential for a decrease in transmitting power in order to amplify linearly. But, offset sub-frame is possible to equal to zero, if chip performance and energy consumption allows.) In this figure, SA pool uses continuous multi-subframes. However, if data traffic is small (and latency requirement of its applications is permitted), it is inefficient that SA uses subframes sporadically.
Observation 1	If data traffic is small and latency requirement of its application is permitted, it is inefficient that SA uses subframes sporadically.
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[bookmark: _Ref446427448]Figure 2.1 An example of multiplexed in frequency of SA pool and data pool

[bookmark: _GoBack]So, if data traffic is small and latency requirement of its application is permitted, SA pool is possible to be set to infrequent pool. Figure 2.2 shows an example of infrequent SA pool. In this mode, white RB is possible to use for UL transmission. So, it improves resource utilization.
Proposal 1	If data traffic is small and latency requirement of its application is permitted, SA pool is possible to be set to infrequent pool.
		FFS: Assignment pattern of infrequent pool.
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[bookmark: _Ref446433499]Figure 2.2 An example of infrequent SA pool

■ Timing relation between SA and its associated data
Next, we discuss the number of offset subframes between SA and its associated data. SCI (Sidelink control information) which D2D transmission UE sends includes Group Destination identifier, Modulation and Coding Scheme (MCS), Resource block assignment and hopping resource allocation, Frequency hopping flag, Time Resource Pattern (T-RPT), and Timing advance. It is sufficient because SA pool and data pool are multiplexed in time domain in Release 12/13. When frequency domain multiplex of SA pool and data pool is introduced, it could happen that D2D transmission UE sends SA in N-th PSCCH period, and sends associated data in (N+1)-th period. Figure 2.3 shows an example of the situation. So, it is preferable not to use timing offset from the beginning of PSCCH period, but to use timing offset from beginning subframe of SA. If using offset from beginning subframe of SA, it is easy to express where the associated data is sent by D2D transmission UE.
Observation 2	When frequency domain multiplex of SA pool and data pool is introduced, it could happen that D2D transmission UE sends SA in N-th PSCCH period, and sends associated data in (N+1)-th period.
Proposal 2	It is preferable to use timing offset from beginning subframe of SA.
FFS: how to indicate the offset subframe(s) between SA and its associated data to D2D reception UE.
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[bookmark: _Ref447179280]Figure 2.3 An example of offset subframes between SA and its associated data

Next, we discuss whether the number of timing offset from beginning subframe of SA is variable or not. If the number of timing of offset is variable, flexibility of resource assignment is high. But, fixed offset value with T-RPT is sufficient to express, since many T-RPT patterns already have been defined in [3] and basically SCI size should be as little as possible. So, the number of timing offset value from the beginning subframe of SA is enough to be fixed value.
Observation 3	Fixed offset value with T-RPT is sufficient to express, since many T-RPT patterns already have been defined and basically SCI size should be as little as possible.
Proposal 3	The number of timing offset from the beginning subframe of SA is enough to be fixed value.

Summary
In section 2 we made the following observations:
Observation 1	If data traffic is small and latency requirement of its application is permitted, it is inefficient that SA uses subframes sporadically.
Observation 2	When frequency domain multiplex of SA pool and data pool is introduced, it could happen that D2D transmission UE sends SA in N-th PSCCH period, and sends associated data in (N+1)-th period.
Observation 3	Fixed offset value with T-RPT is sufficient to express, since many T-RPT pattern already have been defined and basically SCI size should be as little as possible.

Based of discussion in section 2, we propose the following:
Proposal 1	If data traffic is small and latency requirement of its application is permitted, SA pool is possible to be set to infrequent pool.
		FFS: Assignment pattern of infrequent pool.
Proposal 2	It is preferable to use timing offset from beginning subframe of SA.
Proposal 3	The number of timing offset from the beginning subframe of SA is enough to be fixed value.
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