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1 Introduction
During RAN1#84 meeting, regarding resource pool design and resource selection, many agreements are made:
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

Agreements:
· Sensing with semi-persistent transmission is supported

· UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs

· Other details are FFS

· Sets of resources among which a UE selects can be restricted based on the geo information of the UE

· Send LS to RAN2 asking them to enable mapping a set of locations to a set of resources
Agreements:
· For  sidelink V2V communication mode-1, sidelink semi-persistent scheduling from the eNB is supported

· Sidelink semi-persistent scheduling means that the eNB allocates a set of periodically occurring resources for sidelink SA and data transmission.

· If the UE does not have data to transmit, UE does not transmit PSSCH
· FFS the details of signaling

· Resource allocation/release process FFS, may be different than existing LTE SPS scheme

Therefore, in this contribution, we focus on the detailed resource pool design for Rel-14 V2V communication and present our views.
2 Discussions on resource pool design
Currently, for V2V communication based on PC5 interface, RAN 1 has already agreed that SA pool and its associated data pool can be FDMed in one subframe. Meanwhile, there are two options for the timing relationship between the transmission of SA and its associated data. 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. Option 2: Each SA transmission precedes all of its associated data transmissions. The timing relation between SA and its associated data is FFS. Considering the main motivation to support FDM based SA pool and associated data pool is to meet the low latency requirements of V2V communication, option 1 is more appropriate for V2V communication. Moreover, in option 1, since SA and its associated data are transmitted in same subframe, it is not necessary to indicate the time domain resource pattern (i.e., T-RPT) and timing advance information (i.e., TA) in SA content. This can greatly save the signaling overhead of 18 bits, i.e. 7 bits for T-RPT indication and 11 bits for TA indication. 
Proposal 1: Option 1 is supported, i.e., the transmission of SA and its associated data are transmitted in same subframe.

Although RAN 1 has already agreed that SA pool and its associated data pool can be FDMed for V2V communication based on PC5 interface, the detailed structure of SA pool and its associated data pool is still not defined yet. In Figure 1, one example of FDM based SA and data pool is shown for V2V. SA and its associated data are always contiguous in frequency domain when they are transmitted in a same subframe, which composes a basic transmission resource unit (TRU) for V2V SA and associated data transmission. On the carrier assigned for V2V service, the available bandwidth in units of PRBs can be divided into several TRUs. The concrete number of PRBs for SA and associated data in one TRU can be configured considering the supported packet size for V2V traffic.
Proposal 2: SA and its associated data are contiguous in frequency domain.
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Figure 1: FDM-based SA and data pool
In case of UE autonomous resource selection for V2V, sensing is necessary to reduce the resource collision among multiple Tx UEs. In detail, before a UE transmits SA and its associated data, the UE needs to perform sensing in order to select one TRU from all the available TRUs in one subframe. The detailed sensing is shown in Figure 2. In frequency domain, the sensing can be performed based on the comparison between the received energy level of the REs in the SA PRBs and a threshold. In time domain, the first symbol of each subframe can be used by transmitting UEs to perform sensing. In more details, in the first symbol, if the received energy of one sensing is below the threshold, then the transmitting UE draws a random backoff counter in the window [1, N] and subtracts 1 if the received energy in each following sensing is still below the threshold. If the received energy of one sensing is above the predefined threshold, the random backoff counter is not counted down. If the backoff counter is counted down to zero before the end of the first symbol, the transmitting UE can send dummy signal to reserve this TRU till the end of the first symbol, and then transmits SA and associated data from the second symbol in this selected TRU. The value of N needs to ensure the N sensing plus the Rx-Tx turn-around time (e.g., 20us) is not larger than one symbol duration. If more than one TRU is available, the TRU with the corresponding backoff counter reaching zero the earliest is selected for SA and associated data transmission. If none of TRUs is available or the corresponding random backoff counter is not counted down to zero within one symbol duration, then the transmitting UE gives up the transmission in the current subframe and repeats the same behaviors in next subframe within the SA/data resource pool.
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Figure 2: using LBT for collision avoidance 
In this way, the resource collision for UE autonomous resource selection can be reduced. More important benefit is this sensing procedure can avoid one resource simultaneously selected by many UEs in one subframe. Based on this, for SA and associated data pool design, the first symbol within one subframe is used as the sensing period. A Tx UE can perform sensing in the REs in the SA PRB and transmit a dummy signal to reserve the resource as soon as its sensing procedure is completed within the first symbol. The SA and its associated data are transmitted from the second symbol in case of successful sensing on the resource. From a Rx UE’s perspective, it shall skip receiving the first symbol and start receiving the SA and associated data from the 2nd symbol.
Based on the above analysis, we have the following proposals:

Proposal 3: The first symbol of FDMed SA pool and associated data pool is used for sensing. 
Proposal 4: The transmission of SA and associated data starts from the second symbol if the sensing is successful in the first symbol.

3 Conclusion

In this contribution, we focus on the detailed resource pool design for Rel-14 V2V communication and present our views. Based on the analysis, we have the following proposals:
Proposal 1: Option 1 is supported, i.e., the transmission of SA and its associated data are transmitted in same subframe.

Proposal 2: SA and its associated data are contiguous in frequency domain.

Proposal 3: The first symbol of FDMed SA pool and associated data pool is used for sensing. 

Proposal 4: The transmission of SA and associated data starts from the second symbol if the sensing is successful in the first symbol.
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