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 Agreement:
· The following two cases are supported:
· SA and the associated data are transmitted in the same TTI, 
· SA and the associated data are transmitted in different TTIs
· The scheduling timing between SA and associated data is variable
· In UE-autonomous resource selection mode, the timing is chosen by the transmitting UE from a configurable range
· In eNB-scheduling mode, the timing is determined by eNB
· SA includes information about the scheduling timing
· Note: the association does not necessarily include the case of intention of using the resources for a different TB, if any (which is FFS)

In this contribution, we discuss scheduling assignment for PC5 based V2V.  
Discussion
SA resource selection
In RAN1 #84b, sensing based semi-persistent transmission for PSSCH was agreed. However, it is not agreed yet that SA (PSCCH) transmission applies the semi-persistent transmission. We discuss options of SA resource selection.
Option 1) Reselect in every message transmission: As proposed in [1], if UEs reselect their SA resources in every scheduling period, this will make randomness in terms of interference. For example, UEs will reserve its best resource based on data energy sensing and/or SA decoding. In next message transmission, interference level can be dramatically changed because of IBE of SA reselection even though all UE’s data resources are not changed. Also when SA and data are transmitted in a same subframe, SA (and data) reselection in every message transmission will contradict with resource reservation principle. 
Option 2) Energy sensing with semi persistent transmission: If enegy sensing of SA resource is used for SA resource selection, nearby UEs can select same resource. In this case, collision may occur. 
Option 3) Half duplex hopping with semi persistent transmission: To solve half duplex issue of energy sensing, deterministic hopping can be used. Two transmissions of SA can be considered to resolve half duplex issue as well as to achieve SA coverage enhancement due to combining gain utilizing deterministic hopping pattern. However, half duplex hopping may not have good match with sensing of data resource especially in FDMed case of SA and data. For data resource selection, good resource can be selected by sensing but due to half duplex hopping pattern of SA may not be matched with the selected data resource. 
Option 4) Association with the frequency resource of data resource with semi persistent transmission: Data resource can be selected by sensing results. Correlated resource allocation between SA and data may be beneficial to reduce collision probability between SAs. Also this can reduce the number of resource allocation indication bits. 
Proposal 1: Semi-persistent transmission is supported for SA transmission. 
Proposal 2: It is preferred that SA frequency resource is correlated with the frequency resource of the associated data. 
SA contents
It is preferable to re-design PSSCH contents since there is unnecessary or inefficient field for PC5 based V2V operation and the usable number of REs is different with legacy PSCCH to cope with high Doppler [2]. 
· Frequency resource allocation: Existing frequency resource allocation field indicates resource allocation in RB unit, but since PC5 based V2V has limited number of message sizes, sub-channelization may be performed for resource allocation. For example, if there is 50RBs for system bandwidth that can be divided into five subchannels, RA bits can be reduced to ceil (log2 (5 * 6/2)) = 4bits. Also if SA and data are FDMed contiguously, SA location can indicate starting RB of data, so the number of RA bits can be further reduced to ceil(log2(5))=3bits in this example. 
· ID: ID is an existing group destination ID is not required if V2V operation is broadcast and safety purpose. However, for the randomization of scrambling sequence and DMRS sequence of data. it is necessary for source ID to be included in SA. 
· Time offset between PSCCH and PSSCH: If the time offset is zero, SA and its associated data can be FDMed from a single UE perspective. Otherwise, the offset is not zero, the SA and data can be TDMed according to the time offset value. 
· Priority: Indicate priority of the associated data packets. This priority could be used for collision resolution and aid to transmit prioritized data packets successfully. In addition, it can be applied to different message types (i.e., periodic, event triggered).
· NDI or HARQ process ID: 1 or 2bits are needed. This field is for HARQ combining of data.  
· Retransmission number: Retransmission number may be different, depending on the message type and configure resource pool, it can be signaled by the SA. Note that it is assumed that retransmission is performed contiguously.  
· MCS: MCS field is necessary.
· 1bit indicator for resource reservation/occupation: This field is to indicate whether resource will be occupied in next message generation period or not. To use this field, message generation period is commonly configured to UEs or explicit information of reservation periodicity can be carried in SA.  
· Reservation periodicity: This field is to indicate the periodicity of reservation. It is possible to combine this field with the indicator for resource reservation/occupation.
· Reserved bits for future release: CIF field can be considered. If multi carrier operation is supported, the carrier frequency transmitting SA can be different with carrier frequency transmitting data. Some of reserved bits for other purpose can be considered.  
· CRC: 8bits CRC field can be considered to reduce SA information bit size and to ensure link quality. 
As a result, SA contents can vary widely according to resource allocation method and resource pool structure. The contents and RB size of SA should be re-designed in consideration of the coverage of the SA carefully. As a minimum possible SA size, we can consider around 30 bits excluding CRC in 10 MHz system bandwidth by the following bit allocation:
· Frequency resource allocation: 3~4 bits
· (source) ID: 8 bits
· Retransmission number: 2 bits
· MCS: 5 bits
· Indicator for resource reservation/occupation: 1bit
· Reservation periodicity: 2~3bits
· Time offset between PSCCH and PSSCH: 3 bits
· Priority: 3 bits
· NDI or HARQ process ID: 1 or 2bits
· Reserved bits: 2 bits or configurable 
· Total: 30~33bits 
In rel. 12/13 D2D, around 40 bits payload of SA is supported. For V2V, due to the reduced payload size of SA, one PRB SA can be supported with reasonable link level performance.
Proposal 3: The following fields can be supported for V2V PSCCH, 
· Frequency resource allocation
· (source) ID
· Retransmission number
· MCS
· Indicator for resource reservation/occupation
· Reservation periodicity
· Time offset between PSCCH and PSSCH
· Priority
· NDI or HARQ process ID
· Reserved bits
Proposal 4: One PRB SA is supported for V2V. 
Conclusion
This contribution discussed resource allocation and contents of scheduling assignment for PC5 based V2V. Based on the discussions, the following proposals were made:
Proposal 1: Semi-persistent transmission is supported for SA transmission. 
Proposal 2: It is preferred that SA frequency resource is correlated with the frequency resource of the associated data. 
Proposal 3: The following fields can be supported for V2V PSCCH, 
· Frequency resource allocation
· (source) ID
· Retransmission number
· MCS
· Indicator for resource reservation/occupation
· Reservation periodicity
· Time offset between PSCCH and PSSCH
· Priority
· NDI or HARQ process ID
· Reserved bits
Proposal 4: One PRB SA is supported for V2V.
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