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Agreement:
· When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.
Working assumption: 
· In V2V, SA resource and data resource are always FDMed from system perspective
· If significant issues are found, can consider further supporting TDM
Agreement:
· A data pool is always associated with an SA pool.
· An RB of an SA pool in a TTI cannot be included in the associated data pool.
· An RB of an SA pool in a TTI cannot be included in another SA pool (if exists).
· Working assumption: At least an RB of a data pool in a TTI can be included in another data pool (if exists).
· An RB of an SA pool in a TTI cannot be included an un-associated data pool (if exists)
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)

Agreements:
· Allow resource pool definition where SA and associated Data transmitted on the same subframe are always adjacent in frequency
· All the PRBs used for the SA and associated data transmissions should be contiguous in frequency.
· Details FFS
· For a SA and associated data resource pool it should be (pre)configured whether the SA and associated data transmission by all the UEs using this pool either occur on the same subframe in an adjacent manner, or occur on different subframes, (FFS or occur on the same subframe in a potentially non-adjacent manner).
· If the FFS part is not supported, this reverts the existing agreement “When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.”
· Strive for not increasing the number of SA blind decoding to enable this.

Resource pools for SA and its data are agreed to be FDMed from system perspective. In this contribution, we discuss remaining issues on resource pool design for PC5-based V2V.
Discussion
Time resource pool configuration 
In RAN1 #84b, it was agreed that SA and its associated data pool are FDMed from system perspective. SA and its associated data can be transmitted in the same or different TTI with occupied in adjacent or non-adjacent RBs. The main advantages of this FDMed resource pool design are summarized as below. 
Firstly, FDMed resource pools can reduce latency. In FDMed resource structure, SA and its related data can be transmitted immediately. In contrast, under TDMed structure, the SA and data should be transmitted in each resource pool. Another benefit is mitigation of inband emission during SA transmission. In TDMed resource structure, more SAs will be transmitted in SA pool, therefore, mutual inband emission will be larger. In addition, this approach can mitigate half duplex problem as well [1]. 
Another benefit of FDMed resource pool configuration is claimed that both FDMed and TDMed SA and its associated data transmission from single UE perspective can be supported. In contrast, if the resource pool structure of SA and data is designed in TDMed, only TDMed SA and data can be supported which does not meet the #84b agreement (e.g., SA and the associated data are transmitted in the same TTIs).   
Proposal 1: Confirm the working assumption: SA resource and data resource are always FDMed from system perspective. 
If SA resource pool and data resource pool are always FDMed from system perspective, the signalling for resource pool configuration can be reduced. In rel. 12/13 D2D, SA resource pool bitmap and data resource pool bitmap are separately signalled since two resource pools are TDMed, but a single bitmap can be signalled in V2V to set sidelink subframes are common to SA and data pool. 
Proposal 2: For PC5-based V2V, a single bitmap is signalled to set sidelink subframes for both of SA and data pools.
In Rel-12 D2D communication, sidelink control (SC) period for resource pool configuration was defined. However, the concept of SC period is not necessary under boundless V2V resource structure. Resource pool bitmap is just repeated within a SFN (system frame number) period (=10240ms). 
Proposal 3: The concept of SC period for resource pool configuration is not necessary. Resource pool bitmap is repeated within a SFN period. 
For V2V resource allocation, sensing with semi-persistent scheduling is agreed. In this sidelink semi-persistent resource allocation mechanism, the typical message transmission periodicity is multiple of 100ms. However, resource pool bitmap length in Rel. 12/13 D2D is not divisible of 100ms ({40, 80,160, 320} msec for FDD and TDD configuration 1 to 5, {70,140, 280} for TDD configuration 0, and {60,120, 240} for TDD configuration 6). This means that if a UE reserves every 100ms resources, some of resources may not be in sidelink resource pool. Therefore, we propose to additionally introduce new resource pool bitmap lengths such as 10 (which is common divisor of 100 and 10240), 20(which is the greatest common divisor of 100 and 10240). To be specific, it is desirable that the bitmap length is the greatest common divisor of SPS period (100, 200,…, 1000) and SFN period (10240). If multiple SPS periodicity is supported, it is desirable that the bitmap length is the same as the minimum of the greatest common denominators for each SPS periodicity. 
However, the legacy resource pool bitmap lengths are better for coexistence between PC5 and Uu because the bitmap lengths are designed based on the period of HARQ process. In V2V dedicated carrier, the newly introduced bitmaps are proper, but in shared carrier, it is better to use the legacy bitmap lengths. Network can choose proper bitmap length depending on situation. 
Proposal 4: For PC5-based V2V, new bitmap length(s) for resource pool configuration, e.g., 10, 20 (common divisors of 100 and 10240) are additionally introduced. Network can choose proper bitmap length depending on situation. For example, in shared carrier, legacy bitmap length can be used and in dedicated carrier, the new bitmap length can be utilized. 
As discussed earlier, when the legacy resource pool bitmap is used, some of reserved resources can be out of resource pool. In this case, the packet cannot be transmitted within resource pool, so the packet will be dropped. To avoid packet loss, resource reselection can be triggered if some of reserved resources are out of resource pools. 
Proposal 5: If reserved resource(s) is out of resource pool, the packet is dropped and/or resource reselection can be triggered. 
Frequency resource pool configuration 
For frequency resource pool configuration, rel. 12 signaling method for SA and data pool can be reused. In rel. 12, start offset, and end offset and subband size are signalled by network. 
In RAN1 #85, it was agreed to allow resource pool definition where SA and associated Data transmitted on the same subframe are always adjacent in frequency. This resource pool structure can not be implemented by rel. 12 frequency resource pool signaling. Therefore, a new method to additionally support the interleaved SA and data pool. This new signalling requires a new information such as the number of subbands. Also in this option
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Fig. 1 Two resource pool structures for V2V
Proposal 6: Two methods are supported for frequency resource indication for resource pool
· Method 1: Reuse Rel-12 signaling method for SA and data pool
· Used for SA/data TDMed or FDMed in non-adjacent PRBs
· Method 2: A new method to additionally support the interleaved SA and data pool
· Used for SA/data
FDMed in adjacent PRBs
Sub-channelization 
The motivation of sub-channelization can be summarized as follows, 
1) Reduce sensing complexity: While energy sensing is performed in data resource pool, a sensing granularity can be based on subchannel size. A sub-channel consists of a group of RBs in a same subframe. This reduces the computational complexity compared to PRB-level sensing.   
2) Reduce resource fragmentation: If any position of resource can be selected, resource could be fragmented.  
3) Reduce resource indication bit size: If all UEs selects the resources based on sub-channel, resource indication bit size can be reduced. However, for future release and future flexibility RA bit size in SA does not be reduced. 
While energy sensing is performed in data resource pool, a sensing granularity can be based on subchannel size. A sub-channel consists of a group of RBs in a same subframe. To satisfy PSD regulation in ITS carrier, each sub-channel can be consist of distributed RBs. The sub-channel size in a resource pool can be configured by eNB or preconfigured. Sub-channel size should be the same in a resource pool. Different sub-channels should have disjoint group of RBs. Frequency resource allocation granularity equals to the size of sub-channel to reduce the number of indication bits. Figure 2 illustrates an example of sub-channelization. 
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Fig. 2 Sub channelization with multiple RB indication 
Proposal 7: Sub-chanhnelization is supported for PC5-based V2V. 

Conclusion
We discuss resource pool design for PC5-based V2V. Based on the discussions, the following proposals were made:
Proposal 1: Confirm the working assumption: SA resource and data resource are always FDMed from system perspective. 
Proposal 2: For PC5-based V2V, a single bitmap is signalled to set sidelink subframes for both of SA and data pools.
Proposal 3: The concept of SC period for resource pool configuration is not necessary. Resource pool bitmap is repeated within a SFN period. 
Proposal 4: For PC5-based V2V, new bitmap length(s) for resource pool configuration, e.g., 10, 20 (common divisors of 100 and 10240) are additionally introduced. Network can choose proper bitmap length depending on situation. For example, in shared carrier, legacy bitmap length can be used and in dedicated carrier, the new bitmap length can be utilized. 
Proposal 5: If reserved resource(s) is out of resource pool, the packet is dropped and/or resource reselection can be triggered. 
Proposal 6: Two methods are supported for frequency resource indication for resource pool
· Method 1: Reuse Rel-12 signaling method for SA and data pool
· Used for SA/data TDMed or FDMed in non-adjacent PRBs
· Method 2: A new method to additionally support the interleaved SA and data pool
· Used for SA/data
FDMed in adjacent PRBs
Proposal 7: Sub-chanhnelization is supported for PC5-based V2V. 
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