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Introduction
In the last meeting the issue regarding SA and data resource pool was discussed with following agreement [1]:
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.
In this contribution we will discuss the remaining details on SA and data resource pool configuration.
Discussion
Resource pool for intra-subframe scheduling
As per the agreement made last meeting, if SA and associated data are transmitted on the same subframe (intra-subframe scheduling), the resources for SA and data should be contiguous in frequency. In RAN1 #84bis, it has also been agreed that an RB of an SA pool in a TTI cannot be included in the associated data pool[2]. To satisfy the two agreements simultaneously PRBs of SA pool and those of associated data pool have to be placed in interlaced manner, as shown in Figure 1, for each SA resource it is always immediately followed by data resources.
However, the drawback of this design is obvious. Since the number of PRBs for data resource pool in between two consecutive SA resources is semi-stoically configured, and packet size of V2V message is quite flexible, packet size usually do not fit into the number of data PRBs. The left over resources are fragmented and cannot be used by other UEs, this will finally degrade the resource efficiency.
Observation 1
· In case of PRBs of SA pool and those of associated data pool are interlaced, resulted resource fragmentation may degrade the resource efficiency;



Figure 1 Interlaced SA resource distribution and resulted resource fragmentation issue
In view of the issue we propose that the data resources should not be interrupted by SA resources. In particular, PRBs for data pool can be configured at the center of system bandwidth, and PRBs at the both edges and adjacent with the data PRBs can be configured as the associated SA resource pool. Furthermore, one data resource pool can be associated with two different kinds of SA pools, i.e. one SA pool for intra-subframe scheduling and the other for inter-subframe scheduling (SA and associated data are TDMed), in this way resources of data resource pool not fully used by intra-subframe scheduling can be utilized by inter-subframe scheduling, it can provide an very flexible mechanism to use the data resources, as shown in Figure 2.
Proposal 1
·  for intra-subframe scheduling, PRBs for SA pool should be at the edges of and adjacent with the PRBs for associated data pool; one data pool can be associated with one SA pool supporting intra-subframe scheduling and another one supporting inter-subframe scheduling


Figure 2 Resource pool configurations to mitigate resource fragmentation
FDMed SA pool and data pool
There is one working assumption achieved in RAN1#84bis that, in V2V, SA resource and data resource are always FDMed from system perspective [2].  FDMed SA pool and data pool at system level can be guaranteed by mandating that SA pool and associated data pool have an identical subframe set, as shown in Figure 3. This allows configuring the associated SA pool and data pool using single bitmap. Different SA/data pools can be TDMed when one subframe is allocated to only one pair of SA pool and data pool; or FDMed, when different pools occupy different PRBs within a subframe (or overlapped PRBs if overlapping is allowed for data pool).  
As discussed in section 2.1, in order to utilize data resources more flexibly, one data pool can be associated with multiple SA pools. To guarantee the FDM property between all SA pools and data pools, if one data pool associated with multiple SA pools, we propose to use the union subframe set of the SA pools as the subframe set of the data pool, as shown in Figure 4. With this scheme the network is also capable of configuring more resources for data to accommodate the large packet size (up to thousands of bits) in V2V communication.


Figure 3 Identical subframe set for SA pool and associated data pool


Figure 4 using union subframe set of SA pools as the subframe set of the associated data pool
Proposal 2
· [bookmark: _GoBack] In case of one data pool is associated with multiple SA pools the subframe set of the data pool can be the union subframe set of the associated SA pools;
Subframe set configuration
The Rel-12 D2D resource pool configuration for communication should be enhanced to support the application in V2V communication, since the former is based on the concept of SA period [3], which does not exist in V2V communication any more. The SA and data resource pool for V2V communication are expected to have duration of 1 DFN period, reusing the bitmap based configuration in D2D, the subframe set can be configured with several repetition of a basic bitmap. The bitmap should be repeated until covering the entire SFN period; if there is mismatch between bitmap length and DFN period, the last repetition of the bitmap should be truncated, so that subframe sets in every DFN period are the same, as shown in Figure 5. 


Figure 5 subframes set configuration for a resource pool
Proposal 2
·  SA and data resource pool for V2V communication should have duration of 1 DFN period, subframe sets of a given resource pool in every DFN period should be the same ;
Conclusions
In this contribution, we discussed the details on resource pool design for V2V communication, we have following observation and proposals:
Observation 1
· In case of PRBs of SA pool and those of associated data pool are interlaced, resulted resource fragmentation may degrade the resource efficiency;
Proposal 1
·  for intra-subframe scheduling, PRBs for SA pool should be at the edges of and adjacent with the PRBs for associated data pool; one data pool can be associated with one SA pool supporting intra-subframe scheduling and another one supporting inter-subframe scheduling
Proposal 2
·  In case of one data pool is associated with multiple SA pools the subframe set of the data pool can be the union subframe set of the associated SA pools;
Proposal 2
·  SA and data resource pool for V2V communication should have duration of 1 DFN period, subframe sets of a given resource pool in every DFN period should be the same ;
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