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1 Introduction

The objective of the Work Item [1] is to specify radio solutions that are necessary for
NR to support sidelink and enable several aspects of advanced V2X services. This WI
is based on the results of the SI on NR V2X [2]. Also note that for the sake of progress,
we should follow guidance expressed in [3].

1.1 WID scope on resource allocation

Work Item Description : [1]
Specify NR sidelink solutions necessary to support sidelink unicast, sidelink group-
cast, and sidelink broadcast for V2X services, considering in-network coverage, out-
of-network coverage, and partial network coverage.

• Resource allocation [RAN1, RAN2]

◦ Mode 1

� NR sidelink scheduling by NR Uu and LTE Uu as per the study
outcome

◦ Mode 2

� Sensing and resource selection procedures based on sidelink pre-
configuration and configuration by NR Uu and LTE Uu as per the
study outcome

◦ Support for simultaneous configuration of Mode 1 and Mode 2 for a UE

� Transmitter UE operation in this configuration is to be discussed after
the design of mode 1 only and mode 2 only.
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� Receiver UE can receive the transmissions without knowing the re-
source allocation mode used by the transmitter UE.

◦ UE relaying resource pool configuration or resource configuration is not
supported in this work in Rel-16.

2 Sensing Procedure

Agreements : RAN1 #96

• Mode-2 sensing procedure utilizes the following sidelink measurement

◦ L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is
decoded

� FFS whether/which measurement is used if the corresponding SCI is
not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI

Agreements : RAN1 #97

• Resource selection window is defined as a time interval where a UE selects
sidelink resources for transmission

◦ The resource selection window starts T1 ≥ 0 after a resource (re-)selection
trigger and is bounded by at least a remaining packet delay budget

◦ FFS T1 value, whether it is measured in slots, symbols, ms, etc.

◦ FFS other conditions

• Support a sub-channel as the minimum granularity in frequency domain for
the sensing for PSSCH resource selection

• No additional sensing for other channels

Resource allocation in V2X SL Mode 2 supports the use of sensing to allow users to sense
and reserve resources. In TR38.885[2] it is reported: ”The sensing procedure considered is
defined as decoding SCI(s) from other UEs and/or SL measurements. Decoding SCI(s)
in this procedure provides at least information on SL resources indicated by the UE
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transmitting the SCI. The sensing procedure uses a L1 SL RSRP measurement based on
SL DMRS when the corresponding SCI is decoded.”

The sensing procedure then comprises both listening to other devices’ SCI and sending
out its own reservations. These two phases are now usually referred to as sensing window
and selection/contention window.

2.1 Sensing window

The sensing procedure design strongly impacts the scheduling flexibility and latency.
Listening to information for other nodes reservation or resource allocation naturally
imposes that a resource should be reserved earlier in time than the resource transmission
time plus the sensing duration. Allowing reservation later than the sensing window
duration will lead to unexpected collisions. In the case of semi-persistent scheduling,
the resource may be taken by another user unaware of the long-term scheduling and
rescheduling will be necessary.

Proposal 1: Sidelink resources reserved through the sensing procedure can-
not be reserved earlier than the longest sensing window, at least for the case
of dynamic scheduling.

To avoid latency issues, the sensing must take place in advance compared with the
resource selection trigger. The duration of the sensing window establishes the history of
received scheduling information and can be mapped to a table of available resources. To
cope with various processing costs and priority of traffic, the window duration required
for different transmissions could be adjusted. Also, the window duration is a minimum
duration (in order to let the user sense relevant scheduling reservations) and a larger
window size (to have more knowledge) or a continuous sensing is up to implementation.

Proposal 2: Sidelink sensing window duration is a minimum requirement,
and can be (pre)configured based on traffic and device requirements.

3 Resource reservation

Agreements : RAN1 #98

• At least for mode 2, The maximum number of SL resources NMAX reserved by
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one transmission including current transmission is [2 or 3 or 4]

◦ Aim to select the particular number in RAN1#98

• NMAX is the same regardless of whether HARQ feedback is enabled or disabled

Agreements : RAN1 #98

• At least for mode 2, (Pre-)configuration can limit the maximum number of
HARQ (re-)transmissions of a TB

◦ Up to 32

◦ FFS the set of values

◦ FFS signaling details (UE-specific, resource pool specific, QoS specific,
etc.)

◦ If no (pre)configuration, the maximum number is not specified

◦ Note: this (pre-)configuration information is NOT intended for the Rx
UE

Agreements : RAN1 #97

• NR V2X Mode-2 supports resource reservation for feedback-based PSSCH re-
transmissions by signaling associated with a prior transmission of the same
TB

◦ FFS impact on subsequent sensing and resource selection procedures

◦ At least from the transmitter perspective of this TB, usage of HARQ
feedback for release of unused resource(s) is supported

� No additional signaling is defined for the purpose of release of unused
resources by the transmitting UE

� FFS the behavior of the receiver UE(s) of this TB and other UEs

3.1 Maximum number of reserved resources

In order to reduce the latency of retransmissions, which can be up to 32 slots, it is
beneficial to support booking several retranmissions occasions at the same time. To
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avoid the sensing procedure to happen for each retransmission, especially for feedback-
based retransmissions, we support that NMAX = 4.

Proposal 3: The maximum number of SL resources NMAX reserved by one
transmission including current transmission is 4

3.2 Handling of reserved but unused resources

In the case of feedback-based or blind retransmissions, the issue of wasted resource
versus sensing efficiency is raised. To cope with the potential waste of resource, several
approaches are possible, that do not require a new signaling.

In a first approach, one can optimize the reservation scheme. Taking advantage of
the statistical gains, we propose that the resources reserved for retransmissions can, in
some cases, be also reserved by other users. Retransmissions are not events that are
likely to happen, especially in the case of several retransmissions. Thus, performing
an ”overbooking” of resource for retransmissions is possible without significant system
performance loss.

A resources is considered a candidate resource if the received SL-RSRP of a reservation
SCI is below a certain threshold. This way allows the resource selection procedure to
overbook resources based, at least, on both transmissions’ priority to avoid blocking
from distant enough transmissions during the sensing procedure.

The determination of the status of candidate can further be extended to include the
retransmission index when several retransmissions with HARQ-based feedback are re-
served, to cope with the open issue of resource waste when the transmission was suc-
cessful. Upon decoding the SCI of reservation, a user can determine the retransmissions
planned, and associate a different SL-RSRP threshold for each reserved resource. The
rationale being that when a transmission reserves several retransmissions, they will likely
not be used and thus, from a system point of view, it can be beneficial to reuse these
potentially unused resources.

Proposal 4: In the case of multiple retransmission booking, the SL-RSRP
thresholds used to consider a resource as candidate are also defined based on
the retransmission index and the type of retransmission.

In a second approach, one can optimize the reservation release. Resource allocations
and reservations are broadcasted and thus users can also listen to the feedback of other
users to update their reservation table once they receive confirmation that a TB was
well received, and thus the resources reserved for potential retransmissions will not be
used.
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Proposal 5: NR V2X Mode-2 HARQ-feedback based retransmissions sup-
ports, at least in some cases, monitoring the feedback of other users.

Proposal 6: NR V2X Mode-2 HARQ-feedback based retransmissions sup-
ports that retransmissions resources that are not used due to successful re-
ception are released and available for other users.

4 Miscellaneous

4.1 Zoning

Although it is discussed in more detailed in the PHY structure agenda item, we support
the use of a zone-based resource pool configuration, at least for Mode 2.

The zoning allows resources to be used in a certain area only, e.g. areas with different
requirements like highways and cities, areas where Mode-2 is deployed exclusively or
other areas where multiple SL resource allocation mechanisms co-exist e.g. NR Mode-1,
LTE V2X, etc. For the same resources, the resource pool configuration can be adapted
to the specific use case of the particular zone.

Proposal 7: At least for Mode 2, NR Sidelink supports that resource pool
configurations are based on zoning, e.g. similar to LTE Zone ID.

4.2 Pre-emption mechanism

To enable low latency or high priority data transmission in Mode 2, it is proposed that
pre-emption mechanisms should be supported in NR V2X Mode 2.

When an available SL resource has been selected, the UE transmits the information
about the reserved resources in the 1-stage SCI which is decodable by all UEs. Packet
priority level and packet delay budget are parameters that may affect the QoS of packet
transmission. In the RAN1 NR V2X Mode 2 discussion, information on reserved re-
sources and QoS/priority is being supported by a majority of companies to be included
in the 1-stage SCI. In order to meet the needed QoS in congested SL resource pool, a
UE carrying a high priority level packet can pre-empt packet transmissions with lower
priority levels.

The pre-emption mechanism relies on the detection of SL resource reservation sent by
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the lower priority level UE and the pre-emption indication (PI) message sent by the high
priority level UE to inform that the pre-empted SL resource will be used by another UE
and that the lower priority UE should refrain from transmission in order to avoid packet
collision.

In NR-Uu context, resource allocation and pre-emption are controlled by a centralized
entity gNB which receives typically the PI and forwards it to the impacted UE(s) to
refrain from transmission. In mode-2 V2X, the absence of a centralized node constrains
the pre-empting and the pre-empted UEs to autonomously decide and execute the pre-
emption mechanism. That is, the UE that wants to pre-empt a given SL resource, has to
transmit a PI. This PI needs to be transmitted with a suitable reliability and enough time
in advance before the target pre-empted resource in order to be received and processed
by the pre-empted UE. To be able to stop a reserved transmission, the UEs should be
able to decide autonomously when and how they will listen to PIs. A straight forward
approach can be that the UEs, after transmitting the resource reservation indication,
listen for a potential PI prior to the actual transmission.

Proposal 8: NR V2X Mode-2 supports pre-emption mechanism. FFS: de-
tails, including overhead limitation and monitoring burden.

The scheduling indication is sent in a pre-defined (pre-configured) time window in rela-
tion to the resource which is targeted. Thus, the UE who has made the prior reservation
will listen to the scheduling indications from neighboring UEs in this pre-defined time
window. A resource reservation indication transmitted here with overlapping resources
to the prior scheduling thus serves the purpose of pre-emption resulting in a very effi-
cient design of pre-emption signaling. This is very interesting in the sense that a single
scheduling may thus pre-empt multiple prior scheduling of lower priority with this design
without any additional signaling overhead.

Proposal 9: To reduce signaling, in a pre-emption context, reservation SCI
can serve both as a reservation indication intended to all UEs and as a pre-
emption indication for UEs whose prior reserved resource overlaps totally or
partially with the transmitted reservation SCI.

5 Conclusion

In this contribution the following proposals and observations have been made:

Proposal 1: Sidelink resources reserved through the sensing procedure
cannot be reserved earlier than the longest sensing window, at least for
the case of dynamic scheduling.
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Proposal 2: Sidelink sensing window duration is a minimum require-
ment, and can be (pre)configured based on traffic and device require-
ments.

Proposal 3: The maximum number of SL resources NMAX reserved by
one transmission including current transmission is 4

Proposal 4: In the case of multiple retransmission booking, the SL-
RSRP thresholds used to consider a resource as candidate are also de-
fined based on the retransmission index and the type of retransmission.

Proposal 5: NR V2X Mode-2 HARQ-feedback based retransmissions
supports, at least in some cases, monitoring the feedback of other users.

Proposal 6: NR V2X Mode-2 HARQ-feedback based retransmissions
supports that retransmissions resources that are not used due to suc-
cessful reception are released and available for other users.

Proposal 7: At least for Mode 2, NR Sidelink supports that resource
pool configurations are based on zoning, e.g. similar to LTE Zone ID.

Proposal 8: NR V2X Mode-2 supports pre-emption mechanism. FFS:
details, including overhead limitation and monitoring burden.

Proposal 9: To reduce signaling, in a pre-emption context, reservation
SCI can serve both as a reservation indication intended to all UEs and as
a pre-emption indication for UEs whose prior reserved resource overlaps
totally or partially with the transmitted reservation SCI.
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