3GPP TSG RAN WG1 Meeting #84                          R1-160731 


St Julian’s, Malta, 15th - 19th February 2016
Source: 
Potevio

Title:  
Discussion on V2V scheduling assignment
Agenda Item:
7.3.2.2.3
Document for:
Discussion and Decision
1 Introduction
In RAN1#83, scheduling assignment principles for PC5-based V2V are discussed [1], some agreements are achieved as follow: 
· 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.
In this contribution, we share our views on V2V scheduling assignment.
2 Scheduling assignment 
2.1 Frequency location indication
In Rel-12 D2D, frequency position of data resource is explicitly signalled in SA. We think this should be maintained. Flexible resource block size allocation and the associated link adaptation can be achieved by control information indication from SA. Thus we suggest frequency location of data transmission(s) is explicitly signalled in SA.
Proposal 1: Frequency location of data transmission(s) is explicitly signalled in SA.
2.2 SA and the associated data in different subframes
In Rel-12 resource pool of SA and data are based on TDM scheme in different subframes, as depicted in Fig.1. Each SA is transmitted twice in a SA period. Generally, a SA period includes minimum 40ms duration. While after a SA pool, one UE need transmit data past SA pool, it must wait for next available SA pool. The transmission latency increases. This is not beneficial for V2V communication, especially for stringent latency service i.e. pre-crush, commonly 20ms latency is required. 
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Fig.1 D2D resource allocation
For solving low latency requirement, resource allocation enhancement scheme should be considered. For SA and the associated data is transmitted in different subframes, shorter periodic SA and data pool duration can be an option. However, for event-triggered traffic, resource utilization can be not efficiently because there is not always transmission. Thus, SA pool can be independently configured for event-triggered traffic, while data pool can be multiplexed for regular service and event-triggered service. Once a burst transmission of vehicle is triggered, a dedicated SA resource can be obtained to schedule data. This design can reduce latency. Therefore, we suggest an extended SA pool is always configured for event-triggered service of vehicle, which is independent to legacy SA pools. The corresponding data pool can be shared with legacy data pool, as shown in Fig.2. 
Proposal 2: When SA and the associated data in different subframes, extended SA pool is configured for event-triggered service of vehicle, which is independent to legacy SA pools.
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Fig. 2 V2V resource allocation (SA and the associated data in different subframes)
2.3 SA and the associated data in the same subframes
SA and the associated data in the same subframes helps latency reduction. In last meeting three options are proposed as follow:

Alt 1: SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data).

If SA and Data are transmitted on separate physical channels, two cluster transmissions are required, which are supported in Rel-10 UL enhancement. The potential impact such as MPR requires RAN 4 evaluation. Vehicle UE can support higher UE category, thus MPR can be not a serious problem. Moreover, SA and data transmissions within an adjacent frequency position is a candidate scheme, which can remain single carrier characteristics. However, in this condition SA and data pools are mixed which have not serious boundary. The transmitter UE can find an appropriate resource size for SA and data transmission. Thus SA position can be frequently changed in one larger resource region, which can bring more number of blind detection for receiving UE. If SA pools and data pools are independent, this is similar to Alt 2. Resource can be not used efficiently. If overlap of SA pool and data pool is allowed, interference for SA can deteriorate the reception of control information. Therefore we suggest orthogonal SA pool and data pool.
Proposal 3: When SA and the associated data in the same subframes, SA and Data are transmitted on separate physical channels.
Proposal 4: SA and data transmissions are not always in the adjacent frequency location in the same subframes. 

Proposal 5: SA pool and data pool are orthogonal.

Alt 2: A single DFT precoding applies to SA and data transmitted in the same subframe. In this method, 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.

For this method single carrier characteristics are retained. An issue of this method is resource utilization. Because pre-configured sub-channel size is not changed timely. For different PRB requirement, resource waste or deficiency can occur. However when massage size is small, such as pre-crash service, this method can be a good alternative.

Proposal 6: For event-triggered service, Alt 2 can be considered.  
Alt 3: SA and data are TDMed within one subframe. The transmission bandwidth of SA is fixed.

This method is similar to LTE DL transmission. Reference signalling for decoding SA can be re-designed. Moreover the corresponding control information resource mapping and so on also need be considered. This method can lead to the larger specification impact.
Proposal 7: Alt 3 can lead to the larger specification impact.
3 Conclusions
In this document, we discussed scheduling assignment for V2V communication. We suggest:
Proposal 1: Frequency location of data transmission(s) is explicitly signalled in SA.
Proposal 2: When SA and the associated data in different subframes, extended SA pools are configured for event-triggered service of vehicle, which is independent to legacy SA pools.
Proposal 3: When SA and the associated data in the same subframes, SA and Data are transmitted on separate physical channels.
Proposal 4: SA and data transmissions are not always in the adjacent frequency location in the same subframes. 

Proposal 5: SA pool and data pool are orthogonal.

Proposal 6: For event-triggered service, Alt 2 can be considered.  

Proposal 7: Alt 3 can lead to the larger specification impact.
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