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Introduction
The agreements for V2V resource allocation of RAN1#84 meeting are shown as following:
· 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
· 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 firstly analyze the V2V communication resource allocation, give our preference, and based on the prefered resource allocation method, our views of the newly designed SA contents based on the existing SA of Rel-12/13 D2D are given.
Discussion
Multiplexing mechanism of SA and data
Rel-12 D2D, SA resource pool and data resource pool are time multiplexed, and separately located in different subframes, SA resource pool is before the associated data pool in time domain. If these resource pool configuration and multiplexing scheme are reused in Rel-14 V2V, the density of vehicles and also the latency requirements of V2V need to be evaluated, since the density of vehicles of V2V are much larger than D2D, the SA resource pool need to be enlarged to support so large number of V2V, and when one UE is transmitting data, it can not receive data at the same, which cause half duplex problem which need to be resolved for both the SA resource pool and data resource pool. 
One feasible method is frequency mutiplexing SA and data in the same subframe, which can partly solve the half duplex problem and enlarge the SA resource and increase resource multiplexing efficiency, because both SA and data can use all the subframes of an entire SA period instead of fixed SA and data pool configuration.
Based on the frequency division multiplexed SA and data, if separate resource pool of SA and data are configured, the PUCCH format could be reused in some respect, as shown in Figure 1, the SA resource pool can be located in the edge of the whole bandwidth.


Figure 1. Example of FDMed SA and data.
If one common resource pool is configured for both SA and data, SA can be transmitted inband with the data, similar as CQI on PUSCH in LTE version, as shown in Figure 4, the fixed number of subchannels can be preconfigured, for example, the whole bandwidth of resources can be divided into 3 parts, transmitting vehicles can select one of the resources allocating to SA and data, and receiving vehicles has to monitor all resources to decode SA and receive data successfully.
[image: ]
Figure 2. FDMed SA and data are located in one common resource pool

Proposal: Transmission of SA and its associated data are always on the same subframe.
SA contents design based on existing SA contents for sidelink transmission
Existing SA is for the scheduling of PSSCH in Rel-12/13 for sidelink transmission. The following information is transmitted in the SA:
- Frequency hopping flag – 1 bit as defined in section 14.1.1 of  TS 36.213. 

- Resource block assignment and hopping resource allocation –  bits
- For PSSCH hopping: 

[bookmark: OLE_LINK27][bookmark: OLE_LINK28]- NSL_hop MSB bits are used to obtain the value of  as indicated in section 8.4 of TS 36.213 

-  bits provide the resource allocation in the subframe
- For non-hopping PSSCH:

-  bits provide the resource allocation in the subframe as defined in section 8.1.1 of TS 36.213
- Time resource pattern – 7 bits as defined in section 14.1.1 of TS 36.213. 
- Modulation and coding scheme – 5 bits as defined in section 14.1.1 of TS 36.213
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]- Timing advance indication – 11 bits as defined in section 14.2.1 of TS 36.213
- Group destination ID – 8 bits as defined by higher layers
The SA contents for V2V could be modified based on the newly specified resource allocation method.
-Frequency hopping flag: when D2D data are transmitted 4 times, the frequency hopping flag is used to achieve frequency diversity gain, whether this field need to remain unchanged or be modified depends on the deceision of the number of V2V data transmission,  if the V2V data transmission is transmitted more than once, it can be remained, otherwise, if the V2V data transmission is only transmitted once, and only transmit in one slot, this field can beremoved.
-Resource allocation: V2V SA and data is transmitted in the same subframe, if SA and data are FDMed, and data is associated with data, this field would not be needed, otherwise this field would have to be modified.
-T-RPT: this field in D2D SA is used to indicate the exact subframe of D2D data, since the number of data transmission is fixed as 4. So whether the T-RPT is needed or not depends on the number of V2V data transmission, and also the resouce allocation mechanism. For PC5 based V2V communication,  if only the FDM based SA/data resource pool is supported and SA and its associated data are always transmitted in the same subframe , the indication bits of T-RPT can be removed. Otherwise, if data is associated with SA in FDM manner, then this field is not needed.
- Modulation and coding scheme: There is no need to modify the field of MCS. 
-TA: this field is used to indicate the different timing between data and SA in Rel-12/13 PC5 communication whent the Tx UE works in mode 1, if SA and data are FDMed and located in the same subframe, If FDM based SA/data association is adopted for PC5 based V2V communication, there will be no timing difference between the SA and its associated data , it would not be needed.
-Group destination ID: the group destination ID is included in SA allowing UE to only decode the interested message for Rel-12/13 D2D. For PC5 based V2V communication, such a group destination ID may be useful.
In the above section, the existing contents in SA are analyzed based on possible enhancements for PC5 based V2V communication. Some Newly defined SA contents for PC5 based V2V communication may be introduced are shown as following: 
-Number of data Tx: Since the number of tranmssion of V2V data has not been decieded, if it is decided that variable Tx number of data dependes on service type, one field of indicate the number of data transmission is needed.
Proposal: SA contents for PC5 based V2V communication could be mostly be modified based on the existing Rel-12/13 D2D SA contents, and some new fields may be introduced considering the new feature of V2V communication.
Conclusion
we firstly analyze the V2V communication resource allocation, give our preference, and based on the prefered resource allocation method, our views of the newly designed SA contents based on the existing SA of Rel-12/13 D2D are given, the two proposals are given as following:
Proposal: Transmission of SA and its associated data are always on the same subframe.
Proposal: SA contents for PC5 based V2V communication could be mostly be modified based on the existing Rel-12/13 D2D SA contents, and some new fields may be introduced considering the new feature of V2V communication.
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