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Introduction
In RAN1 #84 meeting, the SA and data resource pool allocation were discussed with following agreements [1]:
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
Agreements:
· SA pool and its associated data pool can be FDMed
· Channel coding and DFT precoding between PSCCH and PSSCH are separated
· Scheduling assignment of PSSCH is transmitted on PSCCH from this UE
· RB size of PSCCH is fixed in the specification.
· FFS contents of PSCCH
In this contribution, we will further discuss the SA and data resource pool allocation, and the transmission of SA and its associated data. 
Discussion
1.1. On SA pool and data pool allocation
Since SA pool and its associated data pool can be multiplexed in FDM manner, there are two options of the SA and data resource pool allocation:
· Option 1: SA resource pool is located at the edge of system bandwidth, as shown in Figure 1-a.
This option can be operated whether SA and its associated data are transmitted on same subframe or not. In case that SA and its associated data are transmitted on same subframe, the single carrier property will be destroyed, which will impact the communication range. However, this option can provide more scheduling flexibility, which can allocate the adaptive frequency resource according to the payload of V2V traffic.
· Option 2: SA transmission is adjacent with its data transmission in frequency domain, as shown in Figure 1-b.
This option is more adapted to the case when SA and its associated data are transmitted on same subframe, it can keep the single carrier property at UE side, and provide larger communication range. However, this option segment the system bandwidth into several sub-band due to the embodied SA transmission, and the granularity of resource allocation is sub-band, it will limit the scheduling flexibility, especially when the payload of V2V traffic is varied.
Based on the above analysis, both options have its cons and pros. Currently, we slightly prefer option 1 due to better scheduling flexibility.


Figure 1: SA pool and data pool allocation

Proposal 1: SA resource pool located at the edge of system bandwidth is slightly preferred due to better scheduling flexibility.
1.2. On SA and its associated data transmission
In general, according to the discussions in RAN1 #84 meeting, two options on SA and its associated data transmission are discussed. If SA and its data transmission are transmitted on different subframe from a UE aspect, IBE interference and half duplex constraint can obviously decrease the system performance [2]. Therefore, SA and its data (associated or not) shall be transmitted on same subframe. Furthermore, there are two options when SA and its data are transmitted on same subframe:
· Option 1: Transmission of SA and its associated data on same subframe, as shown in Figure 2-a.
The overhead of SA depends on the transmission number per packet, and the soft combination of data reception cannot be performed if the first transmission of SA is loss, it will impact the reliability of data reception. With the consideration of sensing based resource allocation in V2V communication, the occupation of data resource cannot be known in advance, especially in the case when resource reselection is triggered if SPS mechanism is employed in V2V. This option will benefit transmission latency, especially for the event trigger traffic, e.g. pre-crash.
· Option 2: SAs within current transmission period indicates the data transmission of next transmission period, as shown in Figure 2-b.
The overhead of SA also depends on the transmission number per packet, and the soft combination of data reception cannot be performed only when all the transmissions of SA are loss, thus, option 2 can provide more reliable data reception than that of option 1. It is also benefit to sensing based resource allocation, since the occupation of data resource can be known in advance. 

 
Figure 2:  Two options of SA and its associated data transmission
In order to make the data resource occupation pattern more predictable and reduce the transmission latency, a new Structure of SA and its associated data transmission are provided as following (as shown in Figure 3):
· Option 3: SA and data from a UE aspect are transmitted on same subframe, with the assumption of two transmissions per packet, each SA includes two data transmission resource indication, one is the data transmission resource in current subframe, the other is the data transmission resource used for next data transmission. The next data transmission can be a retransmission of current transmission or new data transmission. The signaling overhead of this option needn’t depend on transmission number, which only need to indicate two transmission resource for data transmission.
In option 3, the data resource occupation pattern can be known by the next data resource indication in advance, even when the resource reselection is triggered if SPS mechanism is employed in V2V.  The signaling overhead of this option needn’t depend on transmission number, which only need to indicate two transmission resource for data transmission. Therefore, we propose that option 3 shall be supported in V2V.


Figure 3: New structure of SA and its associated data transmission

Proposal 2: SA and its data (associated or not) shall be transmitted on same subframe.
· SA and its associated data transmitted in the same subframe is preferred when next data transmission information can also be carried in this SA
Proposal 3: In order to make the data resource occupation pattern more predictable, each SA includes two data resource indications:
· The associated data resource indication for current subframe
· The data resource indication for next data transmission, where the next data transmission can be a retransmission of current data transmission or new data transmission.
Conclusion
In this contribution, the SA and data resource pool allocation and the transmission of SA and its associated data are further analyzed. Particularly, we have following proposals:
Proposal 1: SA resource pool located at the edge of system bandwidth is slightly preferred due to better scheduling flexibility.
Proposal 2: SA and its data (associated or not) shall be transmitted on same subframe.
· SA and its associated data transmitted in the same subframe is preferred when next data transmission information can also be carried in this SA
Proposal 3: In order to make the data resource occupation pattern more predictable, each SA includes two data resource indications:
· The associated data resource indication for current subframe
· The data resource indication for next data transmission, where the next data transmission can be a retransmission of current data transmission or new data transmission.
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