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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#84 meeting, regarding resource pool design and resource selection, following agreements are reached:
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
In this contribution, we discuss the SA contents, corresponding to the FDM based SA/Data association mechanism [1].
Enhancements of 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
In order to indicate the transmission of PC5 based V2V communication more appropriately, it is necessary to re-design existing SA content with the following enhancements:
- Resource assignment: Legacy resource block assignment and hopping resource allocation field is used to indicate the frequency resource allocation in whole system bandwidth. For PC5 based V2V communication, due to the frequently generated message (e.g. 190 bytes or 300 bytes per 10Hz), FDM-based SA and data pool with the available bandwidth divided into multiple transmission resource units (TRU) can be used to meet the latency requirements of V2V message [1]. Here, the transmission resource unit can include a fixed number of PRBs in frequency domain. Hence, fewer bits for resource block assignment are needed. Especially, when the structure and size of TRU are (pre)configured and SA and associated data are always transmitted in same subframe and contiguous in frequency domain, the bit width of resource block assignment can be further reduced to 0. Meanwhile, the bit of frequency hopping flag can also be omitted.
-Time resource pattern: The time resource pattern is used to indicate the subframes for associated data transmission in Rel-12/13 PC5 communication. For PC5 based V2V communication with FDM based SA/data resource pool, SA and its associated data are always transmitted in same subframe, and hence the indication bits of T-RPT can be removed.
- Modulation and coding scheme: There is no need to modify the field of MCS. 
-Timing advance indication:  TA is used to indicate the transmission timing difference between SA and its associated data in Rel-12/13 PC5 communication when the Tx UE works in mode 1. With FDM based SA/data association for PC5 based V2V communication, there will be no timing difference between the SA and its associated data.
- Group destination ID: The group destination ID is included in SA for Rel-12/13 D2D, which allows UE to only decode the interested message. For Rel-12/13 D2D, this group ID is directly from RAN2. For PC5 based V2V communication, such a group destination ID may be useful.
Proposal 1: Existing SA contents should be enhanced by considering new SA/Data association mechanism.
Additional contents in SA
In the above section, the existing contents in SA are analyzed based on possible enhancements for PC5 based V2V communication. Some new design for PC5 based V2V communication may introduce additional contents into SA, e.g.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46]-NDI/RV indication: In Rel-12/13 PC5 communication, the T-RPT can indicate the initial transmission and the subsequent retransmission in time domain for TDM based SA/data association within one SA period, and different RV versions for one TB are transmitted in a fixed order. Therefore, RV indication is not needed in the Rel-12/13 D2D SA. Similarly, NDI is also not needed in Rel-12/13 D2D SA when T-RPT works within one SA period. For PC5 based V2V communication, in order to meet the latency requirement of typical traffic (e.g.100ms) and event triggered traffic, existing mechanism of TDM-based SA/data resource pool needs to be improved. For example, with FDM based SA/data association for PC5 based V2V communication, the definition of SA period and T-RPT may be not necessary. In this case, to ensure the mechanism of multiple transmissions of one TB with different RVs, NDI/RV indication is needed in SA.
Proposal 2: NDI/RV indication is needed in SA.
Conclusions
In this contribution, we focus on SA contents corresponding to the FDM based SA/Data association mechanism. The following proposals are provided:
Proposal 1: Existing SA contents should be enhanced by considering new SA/Data association mechanism. 
Proposal 2: NDI/RV indication is needed in SA.
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