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Introduction
In the study item phase of LTE based V2V services, the following on resource pool was agreed:
· 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.
· [bookmark: _GoBack]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.
In this contribution we will give our views on the FFS issues above.
Discussion
The latency and reliability requirement of V2V services are dramatically increased in contrast with D2D communication. So SA and associated data from a single vehicle should be transmitted in the same subframe so as to satisfy the SA1 requirements [2]. This change is expected to impact the configuration of SA and data resource pools, and especially the association between SA pool and data pool.
Necessity of Resource Pool
Both centralized (Mode 1 defined in Rel-12) and distributed (Mode 2 defined in Rel-12) resource allocation mechanisms should be supported for V2V communication. In Rel-12, transmission and reception resource pool for both mode 1 and mode 2 SA are defined, as the SA resource pattern has to be interpreted within a specific time/frequency resource region, and the reception pool is also helpful in terms of reduce the number of subframes that the receiver needs to monitor.  Transmission and reception resource pool for mode 1 data are not defined, as the subframes for a MAC PDU transmission can be indicated with TRP, the frequency resource for each transmission can be allocated within the whole bandwidth using the UL transmission timing used by mode 1 data. Transmission resource pool for mode 2 data is defined for the resource selection at the transmitter, as well as the reception resource pool, which is indispensable for the receiver to interpret the detected scheduling assignment. 
For V2V communication, two mechanisms can be used to determine time frequency resources for repeated SA and data [3] in mode 1. If TRP based time domain resource allocation mechanism is reused, then the subframes for initial and repeated SA transmission can be directly indicated by TRP contained in DCI command from eNB, so does the frequency resource for the initial SA transmission, the frequency resources for the repeated SA transmission can be determined based on the frequency resource for initial SA transmission and an explicit frequency hopping pattern. As the frequency hopping region within one subframe for SA and data should be known by transmitter so as to perform the frequency hopping, as shown in Figure 1, transmission resource pool for SA and data in mode 1 mechanism have to be defined. 
Proposal 1: If TRP based time domain resource allocation mechanism is reused in mode 1, transmission resource pool for SA and data should be defined.


Figure 1 one example of frequency hopping region for SA and data
On the other hand, time and frequency resource for each transmission (including initial transmission and repeated transmission) of SA and associated data can all be indicated by specific DCI command in mode 1. This mechanism can avoid the definition of a new resource hopping pattern used in the mechanism above, and give eNB more flexibility to reallocate resources for SA and data at the cost of increased signaling overhead. In this case the relationship between UL DCI and scheduled PUSCH can be reused to determine the time relationship between eNB DCI command and the subframe location of scheduled SA. So there is no need to define transmission resource pool for SA and data in this case.
Proposal 2: If time and frequency resource for each transmission of SA and associated data are indicated by specific DCI in mode 1, transmission resource pool for SA and data are not necessary.
For mode 2, transmission resource pool for SA and data are necessary for the purpose of autonomous resource selection as in Rel-12 D2D. 
Proposal 3: For mode 2, transmission resource pool for SA and data should be defined.
In all the cases above, SA reception pool is definitely needed to facilitate the receiver to perform SA detection. Since SA and data are transmitted in the same subframe and frequency location for each data transmission can be indicated by SA, so data reception pool is not needed any more.
Proposal 4: Only SA reception pool should be defined for V2V communication, data reception pool need not be defined.
Resource Pool Configuration
The resource pool configuration method can be reused for V2V communication. The only difference is that in the case when both SA pool and data pool need to be configured, as SA and data are transmitted in the same subframe, a single bitmap should be sufficient to configure the subframes for the two resource pools.
Proposal 5: In case of both SA pool and data pool need to be configured, a single bitmap should be used to configure subframes for the two resource pools.
Multiple Resource Pools
It is expected that different types of V2V messages can be sent over the V2V physical channels. The priority of the messages may not be equal, e.g. messages for event-triggered service should be prioritized over that for periodic service and also potentially received with higher reliability and lower probability of collisions. Resource pool partitioning or configuration of multiple pools is one approach which can be considered to support multiple priorities for event-triggered and periodic traffic. This is shown in Figure 2 below where multiple pools are configured for different traffic types (as well as possibly shared/common pools) with different periodicities, which are TDMed or FDMed with one another. 
The size of resource pool for event-triggered service can be a smaller than the resource pool for periodic service, as the amount of vehicles encountering the triggering event is expected to be small. Meanwhile, the periodicity of the resource pool for event triggered service has to be shorter, since event-triggered service usually has more stringent latency requirement. A common or shared pool could be utilized by multiple traffic types to allow efficient utilization of the resources depending on variable traffic load. 


Figure 2 Configuration of multiple FDM/TDM resource pools.
Proposal 6: Support configuration of multiple TDM/FDM V2V control and data resource pools for different traffic types with shorter periodicities than existing Sidelink resource pool configurations.
Conclusions
In this contribution we discussed the FFS issues regarding resource pool for PC5-based V2V, we have following proposals:
Proposal 1: If TRP based time domain resource allocation mechanism is reused in mode 1, transmission resource pool for SA and data should be defined.
Proposal 2: If time and frequency resource for each transmission of SA and associated data are indicated by specific DCI in mode 1, transmission resource pool for SA and data are not necessary.
Proposal 3: For mode 2, transmission resource pool for SA and data should be defined.
Proposal 4: Only SA reception pool should be defined for V2V communication, data reception pool has no need to be defined.
Proposal 5: In case of both SA pool and data pool need to be configured, a single bitmap should be used to configured subframes for the two resource pools.
Proposal 6: Support configuration of multiple TDM/FDM V2V control and data resource pools for different traffic types with shorter periodicities than existing Sidelink resource pool configurations.
References:
[1] [bookmark: _Ref430760343]3GPP TR 36.885 V0.4.0 (2015-11)
[2] R1-160576, “Scheduling assignment options for V2V communication”, Samsung
[3] R1-160574, “Enhancement on TRP based resource allocation”, Samsung


4

oleObject1.bin
Team Title�

�

�

�

Company Name
￼�

Company Name
Department Name�

SA frequency hopping Region


Data frequency hopping Region


One Subframe



image2.emf
pool period

control

data

PERIODIC

EVENT

COMMON

f

r

e

q

u

e

n

c

y


oleObject2.bin
pool period


control


data


PERIODIC


EVENT


COMMON


frequency



image1.emf
SA frequency hopping Region

Data frequency hopping Region

One Subframe


