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1	Introduction
One of the aspects considered throughout the V2V Work Item was geo-location based resource allocation scheme for V2V sidelink communications. In the course of the post-RAN2#94 e-mail discussion (i.e. [94#29] Email discussion_V2V Zoning and reporting, report available in [1]) RAN2 has inclined towards reaching a consensus on how the resource allocation zones should be designed, signalled by the network and calculated by the UE. One of the remaining aspects is a decision on how to map the zone ID to one (or many) of available V2V resource pools. This paper proposes a possible solution for the zone-to-pool resource mapping.
2	Discussion
[bookmark: _GoBack]It has been decided that a zone ID will be calculated by the UE with a simple formula based on its geographical coordinates. That means that zones will be uniformly distributed over the area. There are many possible solutions on how to map resource pools to zones. A simplest one would be one-to-one mapping where zone ID simply equals pool ID. However, such a simplification would imply that resources are also uniformly distributed over the whole network area what imposes a strong limitation on network’s ability to flexibly distribute resources according to a local traffic distribution and other factors. Thus, our preferred solution in this area would rather be to allow eNB/UE to execute a more flexible mapping of radio resources to the zone calculated in compliance with Option 4 (as defined in [1]).
Proposal 1: [bookmark: _Ref458779939]RAN2 is kindly asked to consider a more flexible way of mapping zone ID to pool ID than a fixed “one-to-one” association.

Flexible mapping between zones and resource pools obviously requires additional design considerations. Maximum flexibility would be ensured if network had a freedom to broadcast a full mapping for each zone as a part of a new V2V SIB (most likely “SIB21”). Such approach can, however, increase the signaling overhead what may be unavoidable in order to fully utilize traffic and context information (e.g. road topology) which eNB may be aware of. It could in turn lead to optimal resource pools distribution. 
Proposal 2: [bookmark: _Ref458779953]eNB should be allowed to broadcast full zone-to-pool mapping list as a part of V2V related System Information Block (tentatively called “SIB 21”)

In many cases such a full mapping won’t be necessary and more uniform distribution could be beneficial in terms of signaling savings as well as with respect to the ease of mapping updates. Each pool ID would have to be associated with a vector containing a list of zone identifiers indicating the zones in which a particular resource pool is to be used. This modus operandi may not always ensure sufficient modification rate – in case it would be required – as System Information is supposed to be relatively constant and should not be subject to frequent changes. The next section proposes an efficient hash function mapping that can be employed in such scenarios.

3	Mapping based on hashing function
3.1	One-to-many mapping
We believe the objective should be to enable simplified, low-overhead mapping which offers simultaneously certain flexibility and possibility of semi-dynamic updates. Therefore, it would be evident to employ a simple hash function and broadcast only few parameters of that function, allowing the UE to execute the remaining steps (i.e. to calculate the corresponding pool(s)). 
An exemplary hash function is defined as follows:
  

 is an outcome vector with IDs of the assigned resource pools.
 defines an identifier of geo-location zone calculated by a UE with a predefined formula (as specified in [1])
 denotes a parameter used for “shuffling” the assignment results to avoid matching consecutive zones with consecutive resources. It is worth noting that  should be a coprime number with the number of resource pools not to limit the available sets of results. In a simplified form α can be equal to 1 and doesn’t have to be signalled at all.
 is an offset. It can be a single value or a vector. In case of a single value it allows to introduce an offset to a mapping. If it consists of multiple values then it enables one-to-many mapping.
Individual values within vector  could be also related to different UE types (i.e. P-UE, V-UE, etc.) or distinctive V2X services (i.e. V2P, V2V, V2I).
Proposal 3: [bookmark: _Ref458779969]A pre-defined hashing function can be regarded as an alternative (or: complementary solution) to explicit mapping delivered via System Information. RAN2 is kindly asked to consider such mechanism and allow the eNB to decide whether to send an explicit list or instruct the UEs to bring into use few parameters associated with a hashing function described above.

Proposal 4: [bookmark: _Ref458779983]If Proposal 3 is agreeable, RAN2 is kindly asked to confirm the flexibility and robustness of vector  which can yield one-to-many mapping or allow to assign separate pools to separate types of UEs or services. As a result, vector  should be an inherent part of the hashing function.
    
3.2	Further implementation details
The resource pool assignment should be semi-dynamic, thus giving network the freedom in using one of the proposed options. Different options and configurations can be used for different areas (cells) but also to change the mapping rules based on traffic conditions. With the RAN2 decision on using simplified zone area calculation (which doesn’t take into account road layout or any other context information) network operators lose the ability to manage V2V radio resources in an optimal manner. One of the main benefits of the proposed scheme is reclaiming some of the resource assignment flexibility for areas where the network decides to use more complex and intelligent resource allocation. In case of dense urban scenario the network may be aware of the V2V traffic hotspots and use explicit mapping to provide more resources to the zones with the highest capacity needs. For areas with more uniform V2X traffic distribution or whenever the network doesn’t have any context information on the environment or road topology, it can use a simple, uniform hashing function approach and therefore, to a certain extent, reduce the signaling burden. This simplification gains on importance when V2X system penetration gets higher and more resource pools are assigned for this service. 



4	Conclusion
This paper introduced a holistic approach that enables efficient mapping between zones and available resource pools. Presented solution offers more flexibility and minimize overhead that can yield a better overall performance of V2V service. Thus, it is worth to reiterate the Proposals made within this paper: 
Proposal 1: RAN2 is kindly asked to consider a more flexible way of mapping zone ID to pool ID than a fixed “one-to-one” association.
Proposal 2: eNB should be allowed to broadcast full zone-to-pool mapping list as a part of V2V related System Information Block (tentatively called “SIB 21”).
Proposal 3: A pre-defined hashing function can be regarded as an alternative (or: complementary solution) to explicit mapping delivered via System Information. RAN2 is kindly asked to consider such mechanism and allow the eNB to decide whether to send an explicit list or instruct the UEs to bring into use few parameters associated with a hashing function described above.
Proposal 4: If Proposal 3 is agreeable, RAN2 is kindly asked to confirm the flexibility and robustness of vector  which can yield one-to-many mapping or allow to assign separate pools to separate types of UEs or services. As a result, vector  should be an inherent part of the hashing function.
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