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Introduction
The work item for NR V2X was concluded in RAN#86. A task list was created in RAN#86 [1], followed by an email from the rapporteur [2], in order to identify the remaining issues that need to be resolved in RAN1#100-e. The following objectives are in relation to the physical layer procedures:
	Task list for 5G V2X in RAN1#100 [1]
B4. Details of calculating TX-RX distance for groupcast HARQ feedback option 1
B8. Contents of 2nd SCI format, including down-selection of the following options:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.
[V2X] On potential V2X discussion topics in RAN1#100 [2]
· Whether/how to define a linkage between zone granularity and communication range requirement
· Details on length/width of each geographic zone and number of zones configured with respect to longitude/latitude




[bookmark: OLE_LINK15][bookmark: OLE_LINK16]In this contribution, we explore the solutions to problems B4 and B8, with text proposals for the relevant TS documents.

Content of 2nd Stage SCI
The SCI in [3] specifies a field for a 2nd stage SCI format indicator in the 1st stage SCI, which will inform the UE as to which format of the 2nd stage SCI it has to expect for a given transmission of a PSSCH. With this agreement in place, adding another field in the 1st stage SCI to indicate the use of groupcast HARQ options 1 or 2 would only increase the overhead of the 1st stage SCI and not utilize the advantages of the 2nd stage SCI to its full potential. Hence, we propose to have separate 2nd stage SCI formats for groupcast HARQ feedback option 1 and option 2.
In the case of HARQ feedback option 1, an RX UE has to calculate the TX-RX distance between itself and a TX UE and compare it with the communications range requirement. The RX UE has to transmit the HARQ-NACK feedback to the TX UE only if it is within the given communications range.
Proposal 1: We propose to use different 2nd stage SCI formats in order to indicate the use of groupcast HARQ feedback option 1 and option 2.

Text Proposals for TS 38.212, Section 8.4.1.1
============================ Start of TP for TR 38.212 ===========================
[bookmark: _Toc29326640][bookmark: _Toc29327790]8.4.1.1		SCI format 0-2
SCI format 0-2 is used for the decoding of PSSCH.
The following information is transmitted by means of the SCI format 0-2:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214]
8.4.1.2		SCI format 0-3
SCI format 0-3 is used for the decoding of PSSCH and indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214].
The following information is transmitted by means of the SCI format 0-2:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214]
================================ Text omitted ================================
============================ End of TP for TR 38.212 ===========================

Proposal 2: We propose to update Section 8.4.1.1 and add Section 8.4.1.2 of TS 38.212, as depicted in Section 2.1 of this document.

Location Information for TX-RX Distance
It was agreed in previous meetings, that the location information of the TX UE would be indicated in the 2nd stage SCI for the purpose of TX-RX distance based HARQ feedback in groupcast communications. Furthermore, in RAN1#98bis, the working assumption was made that a zone is (pre-)configured with respect to a geographical area and that the SCI indicates a Zone ID associated with the UE’s location [3]. Although in LTE, zones catered to the mapping of different TX resource pools to particular zones based on the location of the UE, with some enhancements, it can be used to indicate the TX UE’s location. 
The objective of V2X groupcast TX UEs is to provide information to the RX UE, enabling it to estimate the TX-RX distance based on its own location and the TX UE’s location. Furthermore, the communication range in groupcast communications over sidelink is limited.
For NR V2X, the zone IDs can be derived from the longitude and latitude parameters, as seen in [4]. A finer granularity of zones would be required for calculating the TX-RX distance with a certain accuracy, primarily because it is used to determine the position of the TX UE by the RX UE. Therefore, the same accuracy is required in longitudinal, as well as latitudinal directions, and hence, the number of zones, given by Nx, Ny and the size of zones, given by L and W, should be the same in both directions. Essentially, the aspect ratio of the zonal grid containing the zones should be maintained at 1:1, and the size of the zone itself should maintain L=W. In this case, the number of zones is determined by the number of bits that are available in the SCI format 0-3:

Proposal 3: We propose that the zone parameters are defined with the following characteristics:
· The number of zones in a zonal grid should be the same in longitudinal and latitudinal directions, Nx = Ny,
· The size of each zone is equal in longitudinal and latitudinal directions, L = W.

For larger communication range requirements, it can be assumed that less accuracy is required since the relative error decreases. Therefore, we propose that, for the purpose of distance information between a pair of UEs, the size of zones has to be linked to the communication range requirement associated with the UEs. Especially, the error case of a far-off UE having identical Zone IDs due to the wrap-around has to be treated adequately. While smaller zones provide higher accuracy, the error tolerance decreases. At least RX UEs which are at a distance of up to twice the communication range to the TX UE should still be able to determine their distance correctly. Therefore, we propose that the zone size parameter L and W is determined by:
.
Proposal 4: We propose to link the size of the zone, S, to the communication range requirement associated to a particular TX-RX UE pair by.
The zone ID is repetitive in nature because zonal grids with the same zone IDs are repeated to wrap-around and correspond to the world’s surface using a single fixed reference point. In NR V2X, the RX UE needs to uniquely identify the location of the TX UE from the zone ID that is indicated in the SCI. In the case where the RX UE detects multiple zones with the same zone ID indicated by the TX UE, the RX UE selects the closest zone to itself to calculate the distance using which it will compare against the communication range requirement. This is based on the minimum distance the RX UE can calculate from these different zones with the same zone ID by choosing for each zone, the point which is closest to the RX UE within this zone. This is depicted in Figure 1. This selection is justified by the fact that there is a communication range requirement provided in the SCI and that the zone size is proposed to be selected with regard to this range requirement.
[image: ]
Figure 1: Selection of TX UE’s Zone ID for Calculating Minimum TX-RX Distance
Proposal 5: We propose that the RX UE calculates the TX-RX distance by choosing the longitude and latitude of the TX UE based on the Zone ID, which is indicated in the SCI, such that this distance is minimized.

Text Proposals for TS 38.213, Section 16.3
[bookmark: _MON_1016354364]============================ Start of TP for TR 38.213 ===========================

[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602]16.3	UE procedure for reporting HARQ-ACK on sidelink 
================================ Text omitted ================================
If a UE receives a PSSCH in a resource pool and a SCI format 0-3 scheduling the PSSCH reception indicating to the UE to report only HARQ-NACK information for the PSSCH reception [5, 38.212], the UE will provide the HARQ-NACK information in a PSFCH transmission in the resource pool only if the UE is within the communication range requirement provided in the SCI format 0-3.
The UE determines that it is within the communication range based on the Zone ID, provided in the SCI format 0-3, using which the UE will determine the geodesic distance, d, according to the following formulae:







;

;



The parameters in the formulae are defined as follows:
	Nx is the number of zones in longitudinal direction;
Ny is the number of zones in latitudinal direction;
	is the communication range requirement in meters, indicated in the SCI format 0-3 [5, 38.212];
x is the geodesic distance in longitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model and it is expressed in meters; 
y is the geodesic distance in latitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model and it is expressed in meters. 
============================ End of TP for TR 38.213 ===========================

Proposal 6: We propose to update Section 16.3 of TS 38.213, as depicted in Section 3.1 of this document.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Conclusion
Based on our analysis carried out in this contribution, we propose the following:
Proposal 1: We propose to use different 2nd stage SCI formats in order to indicate the use of groupcast HARQ feedback option 1 and option 2.
Proposal 2: We propose to update Section 8.4.1.1 and add Section 8.4.1.2 of TS 38.212, as depicted in Section 2.1 of this document.
Proposal 3: We propose that the zone parameters are defined with the following characteristics:
· The number of zones in a zonal grid should be the same in longitudinal and latitudinal directions, Nx = Ny,
· The size of each zone is equal in longitudinal and latitudinal directions, L = W.
Proposal 4: We propose to link the size of the zone, S, to the communication range requirement associated to a particular TX-RX UE pair by.
Proposal 5: We propose that the RX UE calculates the TX-RX distance by choosing the longitude and latitude of the TX UE based on the Zone ID, which is indicated in the SCI, such that this distance is minimized.
Proposal 6: We propose to update Section 16.3 of TS 38.213, as depicted in Section 3.1 of this document.
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