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1. Introduction
In RAN #83 meeting, the new WID of NR V2X has been approved [1], as follows:
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In RAN-1 #96 meeting, the parameters relevant to the physical layer procedures in NR-V2X have been agreed [2], as follows:
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In this contribution, our focus is on the realization of HARQ procedures under the constraints of RAN1 agreements. First of all, we discuss the differentiation between Tx-Rx distance and RSRP, whereby Rx UE decides whether to send HARQ feedback. Secondly, we consider how to realize the acquisition of Tx-Rx distance in each Rx UE because in the current V2X specification the Rx UE is not capable of acquiring the parameter of Tx-Rx distance, and new mechanism and design are necessary.
2. Realization of HARQ Feedback
Minimum communication range is utilized to control QoS for unicast/groupcast, discussed in RAN1 and RAN2. RAN1 will study how to use minimum required communication range in QoS management, and RAN2 will study how to handle minimum communication range in AS layer control of QoS for unicast/groupcast in WI phase.
In RAN-1 #96 meeting [2], it has been agreed to support to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback. Here, we mainly describe what the differentiation between TX-RX distance and RSRP is, and which one should be prioritized in WI phase.
Tx-Rx distance is defined as the safety distance between the Tx vehicle and the Rx vehicle, within which the V2X communication has to be successfully performed in order to avoid the crash accident. The awareness of Tx-Rx distance among the vehicles in proximity, therefore, is indispensable if the vehicles are triggered for advanced driving. Tx-Rx distance offers many advantages. For example, in application layer, the vehicle relying on the distance information can properly control the driving direction and speed to avoid the vehicles in danger. In MAC layer, moreover, the HARQ operation with ACK/NACK processing relying on the distance information can be efficiently conducted for retransmission/reception.
On the other hand, RSRP can be translated as so called radio distance, only depending on the received radio strength. For example, a high power radio reception, in general, can be translated to a short radio distance, and vice versa. However, the radio distance cannot be explicitly implied as a physical or geographical distance. In LOS environment, this translation is fairly precise, however in most NLOS environment, it is no longer properly transparent due to the radio blockage and reflection. This, therefore, may incur somewhat uncertainty in terms of the physical/geographical distance, and cause the advanced driving in danger.
Observation-1: In order to realize the advanced driving, Tx-Rx distance is more reliable than RSRP based radio distance.

Proposal-1: In the limited Rel-16 WI phase, we should focus on Tx-Rx distance other than RSRP in deciding whether to send HARQ feedback.
3. Realization of Tx-Rx Distance
In order to realize the acquisition of Tx-Rx distance, each UE needs to know the geographical coordinates of the UEs in proximity. The geographical coordinates of the UEs, meanwhile, need to be (a)periodically updated and exchanged among the UEs. The geographical coordinates can be reasonably acquired from different two layers; either application layer, or layer 3. In what follows, we elaborate how to acquire the geographical coordinate information.
Acquisition of Tx-Rx distance from application layer

V2X communication messages contain vehicle state information in application-layer (e.g., location, speed, acceleration, and heading). These are the basic safety messages (BSMs), which are sent 10 times a second by vehicles in order to enable crash avoidance and other such applications. Among BSMs, the location is indicated by the exact geographical coordinate, which is utilized for many applications in application layer, for example, grouping for groupcast (with L2 destination ID). Due to the periodic broadcast from each vehicle in BSMs, the vehicles are aware of the exact geographical coordinates each other if in proximity, so that the Tx-Rx distance can be simply derived in application layer.

From application layer, unfortunately, there is no precedent in the past to directly pass the geographical information down to the MAC for HARQ feedback decision. We believe, this realization needs RAN2 and/or SA2 works.
Observation-2: This geographical information from application layer cannot be directly utilized for the MAC to decide HARQ feedback if without any RAN2 and/or SA2 works.

Proposal-2: RAN1 sends an LS to RAN2 and/or SA2, and asks the feasibility of acquiring the geographical coordinates of UE-self as well as other UEs from application layer.
Acquisition of Tx-Rx distance from layer-3
In RRC of release-15 (LTE-V2X), zoneconfig and zone ID have been introduced for V2X sidelink communication transmission pool selection in section 5.10.13.2 [3]. The UE determines an identity of the zone (i.e. zone_ID) in which it is located using the specified formulae, if zoneConfig is included in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration. The parameters in the formulae include the value of zoneLength, the value of zoneWidth, the value of zoneIdLongiMod, the value of zoneIdLatiMod, the geodesic distance in longitude, and the geodesic distance in latitude. The front four parameters are (pre-)configured, while the rear two parameters (the geodesic distances) are acquired from the latest geographical coordinate of the UE.
Despite of the availability of geographical coordinate acquired in the UE-self from RRC messages (if reusable in NR-V2X), it is unable for the UE to acquire the information of geographical coordinates from other UEs in proximity.
Observation-3: According to RRC messages applied for NR-V2X, each UE only enables to be aware of its location information (or geographical coordinate).
In order to acquire the information of geographical coordinates from other UEs, we believe that the RRC messages pertaining to the geographical coordinates between the UEs in proximity have to be exchanged through PC-5 link. It is understood that, this requires the new design of RRC messages, but the additional specification work is limited and controllable in Rel-16 WI phase.
Proposal-3: New RRC messages pertaining to the geographical coordinates between the UEs in proximity should be designed in order to acquire the information of Tx-Rx distance.
4. Conclusion
In this contribution, we have discussed how to acquire the information of Tx-Rx distance between UEs in proximity in order to realize the Tx-Rx distance based HARQ procedures. The following observations and proposals should be taken into account.
Observation-1: In order to realize the advanced driving, Tx-Rx distance is more reliable than RSRP based radio distance.

Observation-2: This geographical information from application layer cannot be directly utilized for the MAC to decide HARQ feedback if without any RAN2 and/or SA2 works.

Observation-3: According to RRC messages applied for NR-V2X, each UE only enables to be aware of its location information (or geographical coordinate).
Proposal-1: In the limited Rel-16 WI phase, we should focus on Tx-Rx distance other than RSRP in deciding whether to send HARQ feedback.

Proposal-2: RAN1 sends an LS to RAN2 and/or SA2, and asks the feasibility of acquiring the geographical coordinates of UE-self as well as other UEs from application layer.
Proposal-3: New RRC messages pertaining to the geographical coordinates between the UEs in proximity should be designed in order to acquire the information of Tx-Rx distance.
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Sidelink physical layer procedures as per the study outcome


HARQ procedures [RAN1, RAN2]


CSI acquisition for unicast [RAN1]


CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.


In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.


Power control [RAN1, RAN2]





For sidelink groupcast, it is supported to use Tx-Rx distance and/or RSRP in deciding whether to send HARQ feedback


Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
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