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1 Introduction

In RAN2#108 [1], the following agreements are made for the zone ID: 

Agreements on zone ID:
….

3a:
Zone ID determination is based on the formulae specified in 36.331 as UE’s location information. And we will ask to RAN1 if any problem with this way.

3b:
Formulae is specified in 38.331 and 38.321 specification refers 38.331, and MAC will indicate zone id to L1. 
RAN2 agreed to reuse the LTE-V2X formula to calculate zone ID. But it is still unclear about the intended usage of zones. And depending on the objective of zone determination, the zone parameters included in RRC specifications may also be different.
In this paper, we discuss the potential usage of zones in NR V2X, and propose a way forward in RAN2 for zone configurations in RRC specifications.
2 Discussions
In general, there are two use cases for “zones” in NR V2X.

Use case 1: Zone-based resource selection. This is the legacy use case in LTE-V2X. UEs in different geographical zones are configured with different TX resource pools. So, they will use orthogonal TX resources to avoid co-channel interference. This use case is applicable to a TX UE for all cast types.
Use case 2: Zone-based location and distance indication. This is only applicable for SL groupcast for distance based HARQ feedback. The zones are used for the following:
· TX UE’s own location indication (in the form of zone ID)

· TX UE’s intended communication range (in the unit of zones)
Although the support of either use case is optional, it is obvious that it would be problematic if both use cases are to be supported. According to the current zone-configuration in current running CR [2]:

SL-ZoneConfig information element

-- ASN1START

-- TAG-SL-ZONECONFIG-START

SL-ZoneConfig-r16 ::=              SEQUENCE {

    sl-ZoneLength-r16                  ENUMERATED { m5, m10, m20, m50, m100, m200, m500, spare1},

    sl-ZoneWidth-r16                   ENUMERATED { m5, m10, m20, m50, m100, m200, m500, spare1},

    sl-ZoneIdLongiMod-r16              INTEGER (1..4),

    sl-ZoneIdLatiMod-r16               INTEGER (1..4),

    ...
-- Editor’s Note: The configuration of SL-ZoneConfig can be updated if new agreements are made.
}
-- TAG-SL-ZONECONFIG-STOP

-- ASN1STOP

The width and length of a zone rectangle, as shown above, can be either 5, 10, 20, 50, 100, or 500 meters. For zone-based resource selection, the number of TX resource pools are very limited. So, it is logical for the NW to configure bigger zones to cover an area, e.g., in the size of hundreds of meters by hundreds of meters, or at least one of the edges (width or length) shall be in the span of hundred meters.

But for Use Case 2 above, in order to achieve the intended accuracy of distance-limited SL groupcast, zone-based location and distance indication need smaller zones, where both the edge length of a zone is no more than 50 meters. 

To resolve this incompatible zone-configuration issue, we think the most straight-forward way is to introduce two separate SL-ZoneConfig, one for zone-based resource pool, one for zone-based location and distance indication.
If the above solution cost too much overhead in RRC signaling, we think there is another work-around, which is to allowing multiple zones to be associated with the same TX pool. So, the small-size zone can be defined based on the need of distance-based sidelink groupcast (e.g., 20 x 20 meters). For zone-based resource pool configuration, each resource pool can be mapped to multiple zone IDs.  This can solve the size incompatibility issue.
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Figure 1. zone configuration supporting both zone-based resource selection & location indication

In the above example, one geographical area contains 64 zones, with each having 8 zones in both longitude and latitude directions. It will be formidable for NW to configure 64 different TX pools. However, it would be easy if every 16 zones are all associated with the same TX pool. To enable this, we just need to make some slight change of the RRC specification to allow a sequence of zone IDs to be part of a communication pool parameter.

To be more specific, as shown below in TS 36.331 [3].

[image: image2.tiff]SL-CommResourcePoolV2X-rld ::=

sl-OffsetIndicator-rl4
sl-Subframe-rl4
adjacencyPSCCH-PSSCH-r14
sizeSubchannel-r14

numSubchannel-rl4
startRB-Subchannel-r14
startRB-PSCCH-Pool-rl4
rxParametersNCell-rl4
tdd-Config-rl4
syncConfigIndex-rl4
}
dataTxParameters-rl14
zoneID-rl4
threshS-RSSI-CBR-r14
poolReportId-rl4
cbr-pssch-TxConfigList-rl4

resourceSelectionConfigP2X-rl4

syncAllowed-r14

restrictResourceReservationPeriod-rl4

OPTIONAL,
ceey

[[ sl-MinT2ValueList-rl5

-- Need OR

cbr-pssch-TxConfigList-v1530

1]

SEQUENCE {
SL-OffsetIndicator-rl2
SubframeBitmapSL-rl4,
BOOLEAN,

ENUMERATED {

n4, n5, n6, n8, n9, nl0, nl2, nl5, nl6, nl8, n20, n25, n30,
n48, n50, n72, n75, n9%, nl00, sparel3, sparel2, sparell
sparel(0, spare9, spare8, spare7, spare6, spare5, spare4,
spare3, spare2, sparel},

ENUMERATED {nl, n3, n5, n8, nl0, nl5, n20, sparel},

INTEGER (0..99),

OPTIONAL, -- Need OR

INTEGER (0..99) OPTIONAL, -- Need OR
SEQUENCE {
TDD-Config OPTIONAL, -- Need OP
INTEGER (0..15)

OPTIONAL, -- Need OR
SL-TxParameters-rl2 OPTIONAL, -- Cond Tx
INTEGER (0..7) OPTIONAL, -- Need OR

INTEGER (0..45) OPTIONAL, -- Need OR

SL-V2X-TxPoolReportIdentity-rl4 OPTIONAL, -- Need OR
SL-CBR-PPPP-TxConfigList-rl4 OPTIONAL, -- Need OR
SL-P2X-ResourceSelectionConfig-rl4 OPTIONAL, -- Cond P2X
SL-SyncAllowed-rl4 OPTIONAL, -- Need OR
SL-RestrictResourceReservationPeriodList-rl4
SL-MinT2ValueList-rl5 OPTIONAL, -- Need OR
SL-CBR-PPPP-TxConfigList-v1530 OPTIONAL -- Need OR



 

The zoneID-r14 is a single integer value between 0 and 7, because only up to 8 zones are allowed in LTE-V2X. For NR V2X, there could be several hundreds of zones defined for the purpose of zone-based location indication (pending RAN1). So, in this case, the “zoneID-r16” in a Rel-16 V2X pool can be extended as a sequence of zone IDs to cover a larger area across multiple zones.   
Based on the above analysis, we have the following proposal for supporting both use cases in need of zone configuration:

Proposal 1
For zone-configuration in RRC, adopt one of the following methods:

1) Introduce two separate SL-ZoneConfig-r16, one for zone-based resource pool, one for zone-based location and distance indication.
2) Allow multiple zone IDs to be associated with a single resource pool. 
3 Conclusion

In this contribution, we discussed the zone configurations for NR V2X and have the following proposal:

Proposal 1
For zone-configuration in RRC, adopt one of the following methods:

1) Introduce two separate SL-ZoneConfig-r16, one for zone-based resource pool, one for zone-based location and distance indication.
2) Allow multiple zone IDs to be associated with a single resource pool. 
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