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Introduction
In the RAN1#86 and RAN1#86bis meeting the issue on resource pool configuration was discussed with following agreements [1][2]:
Agreement:
· V2V pool is defined by a repeating bitmap mapped to all subframes except for at least SLSS subframes which are skipped
· The bitmap length is 16, 20, or 100.
· FFS if/how to handle the case where the bitmap does not repeat an integer number of times within the DFN period
· The bitmap defines which subframes are allowed for V2V SA/data transmission and/or reception for a pool.

Agreements:
· A pool is configured with a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range.
· V2V logical subframe index is not allocated to a reserved subframe.
· The location of the reserved subframes is indicated by an implicit way (details FFS until next meeting).
In this contribution we will discuss the issues on resource pool configuration when V2X is multiplexing with other channels on FDD and TDD carriers.
Discussion
[bookmark: OLE_LINK13]Precluded and reserved subframes on FDD and TDD carriers
Semi-persistent resource reservation is used in V2X communication, hence subframes that cannot be used for PSSCH/PSCCH transmission should not be included in the resource pool, and otherwise PSSCH/PSCCH transmission may be interrupted. On the V2X dedicated carrier, all subframes within a DFN range can be configured as resource pool except the subframes configured for SLSS/PSBCH transmission. In case of V2X is sharing a FDD carrier with WAN UL, after excluding the subframes configured for SLSS/PSBCH transmission, two options can be considered to allocate a subframe for V2X or for WAN UL. 
The first option is that apply a bitmap for resource pool configuration over the subframe after excluding the subframes for SLSS/PSBCH, i.e. similar to dedicated carrier. However, the remaining subframes that are not belonging to a resource pool are not periodical, hence degrade the periodical WAN UL transmissions. For example, SRS period is multiple of 5ms, UL SHARQ is operated at multiple of 8 ms. 
The second option is to exclude more subframes in addition to the subframes for SLSS/PSBCH, and then apply the bitmap for resource pool configuration. By this way, some absolutely periodical subframes can be reserved for WAN UL. Preferably, the subframes that configured for cell specific SRS transmission should not be configured as resource pool either. Otherwise, since UL transmission timing is UE specific and usually is not aligned with SL transmission timing, SL signals can impact SRS reception at eNB even though the last symbol of SL subframe is punctured. Furthermore, it is beneficial to give eNB the freedom to exclude other kinds of subframes, e.g. subframes configured for PRACH transmission and subframes reserved for PUSCH transmission 
It is worth noting that D2D operates equivalently the 2nd option, which means strict periodical WAN UL transmission can be easily enabled by eNB when multiplexing D2D and WAN. We prefer the similar principle is reused in V2X, so as to reduce eNB scheduling complexity. Furthermore, for a carrier of TDD, in addition to the subframes that should be precluded on FDD carrier, it is natural to preclude DL subframes and special subframes as well.
Proposal 1
· When V2X is working on a shared carrier, first exclude the subframes for SLSS/PSBCH transmission and some subframes for WAN UL transmission, and then apply the bitmap for resource pool configuration. 
· [bookmark: _GoBack]The excluded subframes for WAN UL could be subframes configured for cell specific SRS transmission, PRACH and/or PUSCH transmission. In case of the carrier is TDD, DL subframes and special subframes should not be mapped either;
Configuration of reserved subframes

[bookmark: OLE_LINK14]After precluding the kinds of subframes mentioned in section 2.1, a certain number of reserved subframes should be configured to ensure that the number of remaining subframes is an integer multiple of the length of bitmap for resource pool configuration. Let the number of subframes within a DFN range after the exclusion operation in section 2.1 is M, the length of the bitmap for resource pool configuration is B, and then the number of reserved subframes should be mod (M, B). The reserved subframes are preferable to be distributed evenly (e.g. with an equal space of) within the entire DFN range so as not to affect the packet transmission delay. 
Proposal 2
· mod (M, B) subframes should be configured as reserved subframes, the reserved subframes should be distributed evenly within the DFN range.
Adjustment of reservation interval
According to the existing specification, resource reservation interval provided through configured SL grant is interpreted in logical domain (corresponding to the number of subframes in the resource pool) [3]. When V2X is working on a dedicated carrier, the number of precluded and reserved subframes is small, so the value of reservation interval is similar as the corresponding interval in absolute time domain. For the sharing carrier cases, the number of precluded and reserved subframes is large, the difference between reservation interval and the corresponding interval in absolute time domain is not negligible. For example, if the V2X working carrier is TDD configuration 1 and the bitmap for resource pool configuration is 100, and assuming that only DL subframes and special subframes are precluded, then there are at most 4000 subframes within a DFN range can be configured as resource pool. If these subframes are distributed evenly, then for a reservation interval of 100 the corresponding absolute time interval can be 100*10240/4000=256. 
Observation 1
· If the number of precluded and/or reserved subframes is large, the difference between reservation interval and the corresponding interval in absolute time domain is not negligible;
As per the existing specification, resource reservation interval are selected up to UE implementation [4], so this issue is possible to be solved by MAC layer, i.e. by selecting a smaller reservation interval according to the proportion of available subframes within the DFN cycle. Just referring back to the example above, if the packet generation period is 100, UE MAC layer can select 40 as reservation interval, then the corresponding absolute time interval is 40*10240/4000=102.4 which is similar as the packet generation periodicity.
[bookmark: OLE_LINK16]Another option can be to scale down the value of Pstep (from 100 in the existing specification) according to the proportion of available subframes within the DFN cycle. Note that the value of Pstep should be an integer multiple or a divisor of the length of the bitmap for resource pool configuration. Hence, if this option is used, the value of Pstep should be further adjusted according to the length of bitmap for resource pool configuration. Reusing the example above also, Pstep should be scaled down first to Pstep *4000/10240=39; if the bitmap for resource pool configuration is 20, the Pstep used should be 40 (instead of 39 since it is not integer multiple of 20).
Conclusions:
In this contribution, we discussed the potential issues on resource pool configuration that may appear when V2X is multiplexing with other channels, we have following observation and proposals:
Proposal 1
· When V2X is working on a shared carrier, first exclude the subframes for SLSS/PSBCH transmission and some subframes for WAN UL transmission, and then apply the bitmap for resource pool configuration. 
· The excluded subframes for WAN UL could be subframes configured for cell specific SRS transmission, PRACH and/or PUSCH transmission. In case of the carrier is TDD, DL subframes and special subframes should not be mapped either;
Proposal 2
· mod (M, B) subframes should be configured as reserved subframes, the reserved subframes should be distributed evenly within the DFN range.
Observation 1
· If the number of precluded and/or reserved subframes is large, the difference between reservation interval and the corresponding interval in absolute time domain is not negligible;
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