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1 Introduction
In RAN 1 #83 meeting, agreements of SA are achieved as follows:

The following resource allocation principles are deemed necessary for PC5-based V2V:

· Scheduling assignment

· Each data transmission is scheduled by an SA. A UE knows at least time and frequency location of data transmission(s) after decoding the associated SA.

· FFS the indication is implicit, explicit, or both

· If SA and the associated data from a single transmitter is transmitted in different subframes:

· FFS details

· If SA and the associated data from a single transmitter are transmitted in the same subframe:

· Q: Is it possible to support the case where data transmission in a subframe occurs without associated SA transmitted in the same subframe?

· Alt 1: SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data):
· RAN1 assumes that RAN4 will study the proper transmission characteristics (e.g, MPR) to support this.

· FFS whether SA and data transmissions in the same subframe are always adjacent in the frequency domain.
· In case of separate channels, study whether SA pool and data pool are orthogonal or can overlap.
· Alt 2: A single DFT precoding applies to SA and data transmitted in the same subframe.

· The whole bandwidth is divided into one or multiple sub-channels. 

· The transmission bandwidth of SA/data is fixed to the bandwidth of a single sub-channel.

· Alt 3: SA and data are TDMed within one subframe.

· The transmission bandwidth of SA is fixed.

· Study the number of transmissions of a given TB
· Study the number of transmissions of a given SA

· FFS whether a single SA may schedule multiple TBs

· FFS whether the time/frequency resources of a given SA is independent of the time/frequency resources of the associated data

The above agreement listed possible options of V2V SA and data transmission. More analyse and details should be discussed and determined. In this contribution, some analyses about transmission scheme of SA and data for V2V are presented.
2 SA and data transmission scheme
The scheme of SA and data transmission should be discussed base on the resource pool allocation, TDM, FDM or shared SA and data resource pool could be used in V2V scenario as discussed in [2]. With different resource pool configuration, the SA and data (re)transmission scheme could be slightly different. 
2.1 SA transmission scheme
As the control information for sidelink, SA has fixed twice transmission: initail transmission and one time retransmission on the SA channel resources depend on the resource pattern. The retransmission of SA can increase the SA receiving performance and alleviate the half-duplex issue of the UEs transmitting SA in same subframe. In V2V scenario, UE broadcast its data packet to neighbor UEs. That reqiurement of SA is similar with it in D2D communication. The principle of D2D SA (re)transmission scheme and resource pattern should be reused for V2V as baseline. 
With TDM resource pool in D2D communication, the number of SA subframes in a period is [image: image1.wmf]PSCCH
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, which indicates the rang of subframes for SA resource pattern. The initial and retransmission resource are determined based on the resource pattern rule. 
In principle, the SA (re)transmission scheme could be used for both periodic and event trriger V2V services. If different performance of them are required in latency, coverage and reliability, the adaptive SA scheme should be assigned. With the SA resource pattern scheme in D2D, the maximum subframe interval of  SA intial transmission and retransmission is relevant to [image: image2.wmf]PSCCH
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. It may influence the latency of data transmission. As shown in Figure 1, it costs at least 10ms to complete SA initial and retransmission of channel #9 when there are 10 subframes in a SA resource period. If SA is configured with larger number of subframes, the lantency will increase. Then the SA (re)transmission latency may not be acceptable for emergency V2V service based on D2D SA resource pattern.
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Figure 1 SA resource pattern
For FDM resource pool, it periodicity restriction is not necessary as discussed in [2]. SA resource may be assigned in every subframe. The resource pattern scheme could not be reused without the border of period. In order to implicitly determine the SA (re)transmission resource, the [image: image4.wmf]PSCCH
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 should be redefined for FDM resource pool. Other retransmission scheme can also be considered.
According to the requirement and characteristics of V2V services, different SA scheme may be considered. Different V2V services may results in different SA resource pool allocation, transmission times, resource scheme, SA content, or timing to the corrsponding data.
Considered the issues of SA (re)transmission scheme and the corresponding resource allocation discussed above, we proposed as:
Proposal 1: It should be determined whether the same SA scheme is used for all types of V2V services.
Proposal 2: For fixed two time transmission of a SA information, D2D SA resource pattern should be reused while TDM resource pool is assigned for V2V.

Proposal 3: If different transmission numbers of SA are introduced, the (re)transmission scheme of SA should be configured with different SA resource pools.
2.2 Data transmission and SA indication
In D2D communication, a data packet should be transmitted and  retransmitted 3 times on the subframes indicated by TRP. It uses 4 resources in order to ensure the performance, since it may have less D2D transmission UEs in the larger communication scope, compared to V2V communication. For V2V communication, the density and distance of communicating UEs are different from. The fixed 4 transmissions of every data packet may lead to less resource efficience, and more collision in resource competition.
Thus the number of transmissions for a data packet should be less than that for D2D. Or, a configurable transmission times for one data packet can be used. That configuration depends on type of service, the importance of data packet and other condition.
Further, different types of V2V services may need different numbers of data packet transmissions. For period services, it may only need transmit one data packet during a period to announce information as location, speed. One or more data packets may be needed for event triggered service to describe the related information of the event. 
Proposal 4: The transmission times of one data packet should be fixed and less than 4, or be configurable.
Proposal 5: Different numbers of data packets are needed to be transmitted for different types of V2V services.

Since every data packet transmission should be indicated by SA, SA indication scheme should be designed based on the number of data packets need to be transmitted in a period or for one event trigger, and the transmission times of a data packet. 
For multiple data subframes indicated in SA, reusing TRP is a preferred method. In D2D communication,  TRP bitmap is mapping to the available subframes from the start subframe and repeated until the end of  period. It assigns numbers of data subframes which is determined by the resource pool period and the number of “1” in the bitmap. The scope of data subframes mapped by TRPs is same and depends on data resource pool. The TRP bitmap mapping  is not fully suitalbe for V2V services which dose not need so many subframes. For FDM resource pool, the TRP bitmap mapping should be modified.
To restrict the number of subframes with TRP indication, one solution is to limit the bitmap mapping times. The the maximum number of data subframes can be indicated with one time bitmap mapping is unchanged. Furthermore, with limited bitmap mapping times, the start mapping subframe of SAs should be dispersed to different subframes to avoid overload of the indicated subframes. 
Proposal 6: According to the requirement of V2V data transmission, modification of TRP bitmap mapping rule should be considered. 
2.3 SA and data transmission timing
The timing between SA and the corresponding data should be discussed based on the different resource pool configuration. 
With TDM SA and data resource pool, the timing betweeen SA and data should reuse the scheme in D2D communication, it means that SA indicate the data transmissions within the same period. Considering the different types of V2V services, multiple SA resource pools with different period may be assigned. The SA resource pools are relevant to the same shared data resource pool, as discussed in [2]. As shown in Figure 2, for different types of services, the SA resource pools with different period should be allocated in order to satisfy the latency requirement. The SA information transmitted in any of the SA resource pools could schedule data resource in the shared data resource pool. 
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Figure 2 multiple SA resource pools and the shared data resource pool
If FDM SA and data resource pool are allocated, there are SA channel resources in every availabe subframe. It can provide timly SA resources for types of V2V services. The timing of SA and the corresponding data can be more flexible designed. A fixed +n ms from SA to data transmission can be used. Or, indicating the data subframe in SA content can be adopted.
Proposal 7: With TDM resource pool, SA should schedule the data resource with the same period. Multiple SA resource pools with different period should be assigned.

Proposal 8: With FDM resource pool, the timing between SA and the corresponding data can be fixed.
A typical timing scheme based on FDM resource pool is that UE transmits its SA and data on the same subframe, as shown in Figure 3. UE should process SA and data respectively on the same subframe and cannot maintain the single-carrier character. Considering the retransmission of SA, the data packet transmitted on the same subframe with initial SA transmission is earlier than SA retransmission. This makes SA retransmission not combined with the initial transmission. 
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Figure 3 SA and data transmitted on the same subframe based on FDM resource pool
However, FDM SA and data resource pool does not mean that UE has to transmit SA and data on the same subframe. UE may transmit SA and data on the different subframes and it maintains the single-carrier character of SC-FDMA signals. SA can be combined if UE transmit data packets on subframes later than the last SA retransmission, as illustrated in Figure 4. By that timing, it can also detect collision. If UE 1 transmits its SA on subframe #0,#2, and UE 2’s SA on #0,#1, they can receive another UE ’s SA information by retransmission. They know that parts of their data resources are collided. If UE 2 has higher priority, UE 1 should drop the data transmission on subframe #5.
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Figure 4 
Proposal 9: With FDM resource pool, a UE should transmits data packets on the subframes later than the last SA.
3 Conclusions

In this contribution, we discuss the SA and data transmission scheme, and we proposed that:
Proposal 1: It should be determined whether the same SA scheme is used for all types of V2V services.

Proposal 2: For fixed two time transmission of a SA information, D2D SA resource pattern should be reused while TDM resource pool is assigned for V2V.

Proposal 3: If different transmission numbers of SA are introduced, the (re)transmission scheme of SA should be configured with different SA resource pools.
Proposal 4: The transmission times of one data packet should be fixed and less than 4, or be configurable.

Proposal 5: Different numbers of data packets are needed to be transmitted for different types of V2V services.

Proposal 6: According to the requirement of V2V data transmission, modification of TRP bitmap mapping rule should be considered. 
Proposal 7: With TDM resource pool, SA should schedule the data resource with the same period. Multiple SA resource pools with different period should be assigned.

Proposal 8: With FDM resource pool, the timing between SA and the corresponding data can be fixed.
Proposal 9: With FDM resource pool, a UE should transmits data packets on the subframes later than the last SA.
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