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During RAN1#85, the following was agreed [1]: 

Agreements:
· Rel-12 DFN definition is reused.
· When GNSS is the synchronization reference, DFN is derived from GNSS.
· Details are up to RAN2.
· For the other cases, DFN is derived according to Rel-12 behavior.
In this contribution, we discuss the design of pools for V2V.
Structure of the pools and indexing of the subframes
It is fundamental that UEs have a common way of referring to the subframes. Otherwise, operations like sensing, resource allocation, or booking are unclear. LTE transmissions are organized into frames and further divided into subframes. Each frame is identified by a number that repeats periodically. The period is 1024 frames or equivalently 10240 subframes or miliseconds. In contrast, the design for V2X has considered 100 ms (and multiples thereof) as the basic periodicity since this corresponds to the smallest message periodicity. Since 10240 is not divisible by 100, it is necessary to define a way of embedding the 100 ms designs into the LTE (sub)frame structure. In addition, we have other periodicities like the one of SLSS that need to be taken into account too.
We propose to define a logical indexing of the subframes for V2X. This indexing must be compatible with the DFN period and also reflect the basic (i.e., 100 ms) periodicity used by the scheduling and booking protocol. In addition, the indexing 
The logical indexing is obtained in the following way. Consider the 10240 subframes in a DFN period:
· For transmission of synchronization signals (SLSS) NSLSS subframes are used every TSLSS ms. To simplify the transmitter design, TSLSS should divide 10240. 
· After removing the SLSS subframes, there are 10240 – 10240*NSLSS/TSLSS subframes left. In general, 100 will not divide this number. We propose to use N=100*floor((10240 – 10240*NSLSS/TSLSS)/100) subframes for V2X transmission. The remaining Nreserved subframes are reserved and cannot be used for V2X transmissions (i.e., data packets or associated control signals). Clearly, Nreserved =10240 – 100*floor((10240 – 10240*NSLSS/TSLSS)/100). The indices of the reserverd the subframes can be preconfigured or configured by the network.
· The N subframes are in principle available for V2X transmission (although further restrictions could be place by an eNB, etc.) and are divided into NV2X-periods periods of 100 subframes each. Each period consists of 100 consecutive available subframes, possibly interleaved with SLSS and/or reserverd subframes. Consequently, we can talk about the jth subframe of the ith V2X period (where j={0,…,99} and i={0,…, NV2X-periods-1})
We illustrate this in Figure 1 according to our SLSS proposal in [2] (TSLSS=256 and NSLSS=3). Over a period of 10240 subframes, SLSS is transmitted 40 times (in subframes 255, 256, and 257 for the first time, subframes 512, 513, and 514 for the second time, etc.). This leaves 10120 subframes, which results in 10100 subframes for V2X transmission, the remaining Nreserved=20 subframes being reserved. In this case, we have spread the reserved subframes by having one reserved subframe after 500 subframes for V2X transmission (i.e., excluding SLSS subframes. That is, subframe 503, 1007, etc. are reserved). The remaining subframes are divided into NV2X-periods=101 V2X periods. The first period consists of the subframes [0,99], the second period consists of the subframes [100, 199], the third period consists of the subframes [200,254] and [258,302] (interleaved with SLSS), etc.
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[bookmark: _Ref458606515]Figure 1. In red, reserved subframes; in blue subframes used for SLSS; the rest of the subframes are used for V2X transmission and are divided into V2X periods each of them consisting of 100 subframes.
This logical indexing simplifies the specification of scheduling and booking. For example, a UE transmitting on the jth subframe of the ith V2X period may book the same frequency resource for transmission in the jth subframe of the (i+1)th. This roughly corresponds to booking in 100 ms. 
We emphasize that this is only a way of indexing the resources available for V2X transmission. It is not intended to place any additional restriction on the way UEs can schedule their transmissions.
A 100-bit pattern may be further applied to the V2X period for different purposes. For example:
· The pattern may be used to define a specific V2X pool (e.g., for V2P, mode 1 transmissions, mode 2 transmissions, etc.).
· In the case of a carried shared between V2X and other services, the pattern may be used to identify the subframes within a V2X period that are available for V2X transmission. This pattern is signaled by the network.
For a given purpose, the same pattern is applied to all V2X periods (i.e., it is repeated) so that the advantages of the logical indexing are preserved. We illustrate an example of the application of the 100-bit patterns in Figure 2.
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[bookmark: _Ref458614829]Figure 2. In red, reserved subframes; in blue subframes used for SLSS; the rest of the subframes are used for V2X transmission and are divided into V2X periods each of them consisting of 100 subframes. Within each period, subframes in yellow are used for V2P and subframes in green are used for V2V.
The above discussion has an impact on how the V2X pools are signalled to the UE by the eNB. Therefore, we propose to send an LS to RAN2 about that.
Proposals:
· V2X uses the following logical indexing based on V2X periods defined in the following way:
· A multiple of V2X periods consisting of consecutive subframes excluding the following:
· Subframes used for transmission of SLSS (NSLSS subframes every TSLSS ms).
· Nreserved subframes where Nreserved =10240 – 100*floor((10240 – 10240*NSLSS/TSLSS)/100)
· The indices of the reserved subframes can be preconfigured or configured by the network.
· Each V2X period consists of 100 consecutive subframes within the multiple of periods.
· 100-bit patterns may be further applied to every V2X period to define pools of resources (e.g., for V2P, mode 1, mode 2, etc.).
· In shared carriers, network signaling is used to transmit the 100-bit pattern identifying the subframes available for V2X transmission. 
· Send an LS to RAN2 on how V2X periods and related resource pools should be signaled by the eNB to UE.
Conclusions 
In this paper we have proposed the following
Proposals:
· V2X uses the following logical indexing based on V2X periods defined in the following way:
· A multiple of V2X periods consisting of consecutive subframes excluding the following:
· Subframes used for transmission of SLSS (NSLSS subframes every TSLSS ms).
· Nreserved subframes where Nreserved =10240 – 100*floor((10240 – 10240*NSLSS/TSLSS)/100)
· The indices of the reserved subframes can be preconfigured or configured by the network.
· Each V2X period consists of 100 consecutive subframes within the multiple of periods.
· 100-bit patterns may be further applied to every V2X period to define pools of resources (e.g., for V2P, mode 1, mode 2, etc.).
· In shared carriers, network signaling is used to transmit the 100-bit pattern identifying the subframes available for V2X transmission. 
· Send an LS to RAN2 on how V2X periods and related resource pools should be signaled by the eNB to UE.
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