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This document briefly discusses the zone concept as it could be applied to NR V2X.
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LTE V2X includes the concept of geographically based zones, in which the geographical coordinates of a UE are used to assign it to a zone which then corresponds to a certain resource pool.  The intention is for geographically close UEs to share a resource pool, and to ameliorate near-far effects.  This seems still a worthwhile goal in NR V2X, especially applicable to broadcast.
Proposal 1: Support the geographical zone concept in NR V2X at least for broadcast transmissions.
When geographical zones are applied, however, entry and exit from different zones can be disruptive to communication since a UE may abruptly change to communicate on a different resource pool.  In particular, if high-speed UEs pass through a zone occupied mainly by lower-speed UEs, the high-speed UEs are likely to lose contact with each other successively as each one enters the new zone, then again as each one leaves it, as shown in Figure 1.


[bookmark: _Ref527650222]Figure 1: Loss of communication at zone boundaries
In one sense this is the system working as designed—each car has communication with its close neighbours in the same zone—but it can create difficulties in some situations as well, e.g. if the high-speed vehicles are attempting to maintain a platoon.  The problem is worse if the zones are relatively small compared to the speed of the fastest UEs; thus an operator may need to choose between zones that are too large and risk overcrowding their resources with UEs that do not really need to be grouped together, and zones that are too small and experience frequent entry and exit problems with interruptions to communication.
A complementary approach would be to group the high-speed UEs together in a pool separate from the low-speed UEs, so that their primary communications remain with each other.  The velocity information for a vehicle is readily available, so there is no difficulty in assigning the zone.
Proposal 2: Study the possibility of assigning zones according to speed as well as geographical location.
As one feasible approach, a set of similar-speed vehicles might form a platoon (either preconfigured or ad-hoc) using a resource pool associated with velocity; the details of resource allocation and scheduling in the pool could vary, with dynamic scheduling within the resource pool or use of preconfigured resources, which might then be selected independently by transmitting UEs or assigned out by a distinguished cluster head UE.
Of course, this creates a complementary problem: that the high- and low-speed vehicles now do not have a common zone—in other words, to maintain comprehensive communications both with local UEs and less-local but similar-speed UEs, a high-speed UE must communicate on more than one set of resources.  However, this enables communications among both groups on separately partitioned resources, without the problem of near-far effects, since the more distant high-speed UEs are isolated from the nearby UEs.  It would also be possible to have different numerologies for the two resource sets, which could be realised as separate resource pools or separate BWPs.
Proposal 3: The geographic and speed-based zone concepts can coexist provided UEs can communicate on multiple sets of resources (e.g. different pools or different BWPs).
Such communication on multiple resources could be realised by transmitting separately on the different resources (e.g., the high-speed UEs also transmit in the local geographic pool, for the benefit of the local low-speed UEs) or by receiving separately (e.g., all UEs listen to the high-speed and low-speed resources, but each UE transmits only in the resources that correspond to its own mobility state).  One approach as suggested in [1] would be for the transmission resource pools to be defined as subsets of the reception resource pools, so that a receiver can detect transmissions from multiple groups of UEs without needing to switch back and forth.
An additional issue with the velocity-based zone concept is the risk of ping-pong; a UE moving at close to the cutoff velocity for the zone is likely to experience ping-pong as its velocity changes.  Because of this, it would be advisable to have some hysteresis applied when the UE determines association with the zone.  (Similarly, a UE moving in a very local area could experience ping-pong with a geographically defined zone, but this is less likely to be a practical problem assuming the zones are reasonably defined with respect to road orientations.)
Proposal 4: Incorporate hysteresis into the association criteria for speed-based zones.
Conclusion
This document makes the following proposals:
Proposal 1: Support the geographical zone concept in NR V2X at least for broadcast transmissions.
Proposal 2: Study the possibility of assigning zones according to speed as well as geographical location.
Proposal 3: The geographic and speed-based zone concepts can coexist provided UEs can communicate on multiple sets of resources (e.g. different pools or different BWPs).
Proposal 4: Incorporate hysteresis into the association criteria for speed-based zones.
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