3GPP TSG RAN WG1 Meeting #84
R1-161050
St Julian’s, Malta, 15th - 19th February 2016
Source:
NTT DOCOMO
Title:
Discussion on Resource Pool for PC5 based V2V Communications
Agenda Item:
7.3.2.2.2
Document for: 
Discussion and Decision
1. Introduction
In RAN#70, work item on support for V2V services based on LTE sidelink has been agreed [1]. Enhancement on sidelink resource allocation is included in the WI objective:
3)
To identify what are necessary sidelink resource allocation enhancement option(s) among the ones captured in TR 36.885 for V2V services and specify the identified option(s)
In TR 36.885 [2], the following agreement on resource pool and scheduling agreement is made:
· Resource pool

· The concept of resource pool is introduced at least for the purpose of study.

· Resource pool is a set of time/frequency resources where PC5 transmission may occur. Note that Rel-12 D2D communication mode 1 uses all the time/frequency resources as data pool. 

· FFS whether Rel-12 resource pool configuration is reused for PC5-based V2V.

· FFS the number of resource pools configured for a UE

· The need for defining multiple resource pools should be justified.

· FFS whether the number of SA pools can be different from the number of data pools and, if can, FFS whether multiple SA pools can be associated with the same data pool.
· 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:

· FFS whether it is 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
In this contribution, we will discuss possible enhancement of resource pool and SA/Data multiplexing for PC5 based V2V communications.

2. Resource pools

The concept of resource pool is important for V2x communications. Multiple and different resource pools may be configured for V2V, V2P, V2I and V2N communications, as they may have different service requirement and traffic characteristics. Although the work item objective is mainly for V2V communication, this work should consider extension to V2I/V2P [1]. Even for V2V communication only, different resource pool configurations are useful to support various V2V communication use cases. For example, different resource pools can be configured for periodic traffic and event triggered traffic, for vehicle UEs with different service priority, and/or for safety and non-safety services. Finally and most importantly, the concept of resource pool is essential when V2x communication shares the spectrum with WAN communication. The network needs to distinguish the resource used for V2x autonomous resource selection to protect the legacy UE WAN traffic. Therefore, we propose:
Proposal 1: Resource pool concept should be kept for V2x communications.  

There may be various reasons for configuring multiple resource pools for a UE:
1) Different use cases

From TR 22.885, the following service requirements are needed:

[PR.5.20.5-001] The 3GPP network shall be able to provide means to prioritize V2X Service message transmission for a UE supporting V2X serving specific purpose (e.g. ambulance or patrol car on duty).

[PR.5.20.5-002] The 3GPP network shall be able to provide means to prioritize transmission of V2X Service message according to its type (e.g. whether road safety related message or not).
Therefore, differentiation of radio transmission characteristics of V2V services according to different UEs or different message types may be necessary. Similar as Rel-12/13 D2D, multiple resource pools can be an efficient solution for V2V service prioritization.
Furthermore, considering extensions to V2I/V2P, different resource pools may be configured for different type of V2x communications as they may have different traffic characteristics and latency/range/reliability requirement.

2) Different resource allocation/selection

In Rel-12 D2D, different resource pool configurations are used for Mode 1 and Mode 2 resource allocation. The reason is to avoid the interference from unpredictable Mode 2 data transmission to Mode 1 data transmission. For the similar reason, different data resource pool could be configured for eNB scheduling and UE autonomous resource selection V2V communication. 
3) Data traffic characteristics
The data traffic for V2V communication can be periodic or event triggered. Different resource pools may be configured for the two types of data traffic due to their different characteristics. 
Although various reasons exist, configuring many resource pools for a UE may increase the signaling cost. In addition, some resource partition may be based on different carriers other than different resource pools. Further discussion and investigation may be needed to decide how many resource pools can be configured for a UE. 
3. SA and data multiplexing
The configuration of SA and data resource may highly depend on how SA and data are multiplexed. If SA and the corresponding data are transmitted in different subframes, SA and data should have different resource pools, and the multiplexing between SA resource pool and data resource pool can be TDM or FDM. If SA and the corresponding data are transmitted in the same subframe with a single DFT precoder, SA and data will share the same resource pool. If SA and the corresponding data are transmitted in the same subframe with separate DFT precoder, SA and data should have the different resource pool, and the resource pools for SA and data are FDMed. Power control for simultaneous transmission of SA and data needs to be specified considering efficient power sharing among SA and data, and impact of increase in cubic metric due to separate DFT precoding.
Due to half duplex problem and short latency requirement of V2V, FDMed SA and data resource pool can have better resource efficiency for SA transmission than TDMed SA and data resource pool. Even higher SA transmission efficiency can be achieved if SA and the corresponding data are transmitted in the same subframe with a single DFT precoder. However, to reduce the blind decoding complexity of SA and data, the frequency domain scheduling flexibility would be impacted. Therefore, SA and the corresponding data transmission in the same subframe with separate DFT precoder can be a good balance between scheduling flexibility and SA transmission efficiency.
For large data packet size, e.g. maximum 1200 bytes [3], a data packet may be transmitted in multiple TBs in different subframes. Just like Rel-12 D2D, the transmission of all the TBs in different subframes can be scheduled by a single SA transmission to reduce the overhead and collision due to multiple SA transmissions. In addition, maybe not all the UEs can support SA and data transmission in the same subframe. –With separate DFT-precoding, both simultaneous transmission and separate subframe transmission can be supported with mostly common specification– Therefore, support of SA and data transmission in separate subframes may still be necessary. Based on the above discussion, we propose:
Proposal 2: Both options should be supported:

· SA and the corresponding data are transmitted in the same subframe with separate DFT precoding;
· SA and the corresponding data are transmitted in different subframes;
4. Conclusion
In this contribution, we have discussed the resource pool concept, and multiplexing of SA and data resource. Based on the discussion, we propose:
Proposal 1: Resource pool concept should be kept for V2x communications.  

Proposal 2: Both options should be supported:

· SA and the corresponding data are transmitted in the same subframe with separate DFT precoding;

· SA and the corresponding data are transmitted in different subframes;
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