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1. Background

The Objective 2 of the Work Item Description (WID) on NR sidelink evolution [1] is to study and specify support for
sidelink operation in the unlicensed bands with focus on the FR1 unlicensed bands, n46 and n96/n102. The agreements
that are relevant to this discussion are listed in this section.

At RAN1 #109-e it was agreed to support channel access procedures for transmission on multiple channels in shared
carrier and/or in semi-static access as follows [2]:

Agreement

Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined
by TS37.213 for NR-U (wherever applicable)

e  FFSwhether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from
NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

The agreement reached on multiple channel access at the 3GPP TSG RAN WG1 #110-bis-e meeting is listed below
[3]:

Aagreement

For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is
considered as baseline for transmission on multiple channels

e FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U
DL channel access procedure as baseline)
e FFS any necessary enhancement and modification for the SL-U operation




The agreement reached on UE-to-UE COT sharing at the 3GPP TSG RAN WG1 #110 meeting is listed below [4]:

Agreement

e For UE-to-UE COT sharing, continue considering the following alternatives:

o Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the
responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data
transmission in the COT.

= When the responding UE uses the shared COT for its transmission has an equal or
smaller CAPC value than the CAPC value indicated in a shared COT information
= FFSany additional conditions
o Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the
responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
= When the responding UE uses the shared COT for its transmission has an equal or
smaller CAPC value than the CAPC value indicated in a shared COT information
= FFS how to determine a SL UE is a target receiver
= FFS: details of the channel type of the COT initiating UE’s transmission
= FFS any additional conditions
o For Altl and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT
initiating UE is a target receiver of the responding UE’s transmission(s).
= FFS: details of the channel type of the responding UE’s transmission(s)
e gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18
FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA

2. Discussion

This section expands on some of the agreements reached on UE-to-UE COT sharing, semi-static operations and
multiple channel access.



2.1 UE-to-UE COT Sharing

The final proposal on this topic at the RAN1#110-bis-e meeting is listed in the box below [3]:

Proposal 5 (V):

*  For UE-to-UE COT sharing (at least for PSCCH/PSSCH from the initiator),
o Alt. 2 from RAN1#110 meeting with updates is taken as the baseline to work on the
remaining details.
= Alt. 2: Aresponding SL UE can utilize a COT shared by a COT initiating UE when
the responding SL UE is a target receiver of the COT initiating UE's
transmission in the COT.

» The responding UE uses the shared COT for its transmission when the
transmission has an equal or smaller CAPC value than the CAPC value
indicated in a shared COT information

» The destination UE of the COT initiating UE’s PSSCH data transmission
is a target receiver

*  FFS other cases

> FFS: details of the channel type of the COT initiating UE’s transmission
in other cases

> FFS any additional conditions

o Contents of COT sharing information includes the followings:
= CAPClevel
» FFS where this is also indicated when a COT is not shared
= Remaining COT duration (e.g., number of SL slots or ms)
= L11ID (e.g., legacy destination ID and/or source ID)
= RBset(s) in the COT
= FFS any others and details (e.g., communication range, information on time
and frequency resources, starting offset of the shared COT and/or responding
UE's transmission, additional L1 ID(s), channel access type)
= FFS whether the COT sharing information is redundantly carried by the
responding device
o Container for the COT sharing information is
= SCl(e.g., 1*t and/or 2™ stage SCl)
> FFS whether a new 1%t and/or 2" stage SCI format is needed (maybe
consider together with SCI format(s) for SL-U and MCSt operation)
= FFS: whether the MAC CE is necessary after the contents of COT sharing
information are finalized
*  FFS UE-to-UE COT sharing started with S-SSB or PSFCH from the initiator
* FFS: When the responding UE is not a target receiver of COT initiator UE's PSSCH data
transmission, how to ensure the COT initiator UE is a target receiver UE of the responding UE's
transmission within the shared COT

The discussion below presents a transmission scheme that is consistent with the above listed Proposal 5 (V).
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Figure 1. UE1, UE2, UE3 and UE4 sharing a COT initated by UEQ.

Figure 1 shows an example of a scenario where UEQ accesses the channel via Typel procedure at time t, and the
transmissions from UELl, UE2, UE3 and UE4 transmitting at times t;,t,,t, and t5, respectively. Here t,,
t;, ty, tzand t, are the successive sidelink slot times. This figure shows UEO sending data to UE1, UE2, UE3 and
UE4 in the slot that starts at time ¢t,,. The transmissions from UE1, UE2, UE3 and UE4 are based on UEQ's COT share.
The following steps describe the transmissions shown in this figure.

(@) UEQ's PSSCH data contains information about the transmission slots and potential resources to be used by
UE1, UE2, UE3 and UE4.

(b) UEL, UE2, UE3 and UE4 are target receivers of the COT initiating UE, UEQ.

(c) Attime t,, UEO updates the other UEs their transmission resources.

Because UEL1 is a target receiver of UEQ and the transmission to UEL is containted in the PSSCH of UEO, UE1 can
share the COT initated by UEO. Figure 2 shows the transmission from UEL to its target receivers, UEO and UE4.
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Figure 2. Transmission from UEL1 at the slot that starts at time t;.

Figure 3 shows the transmission in the slot that starts at time t,. Both UE2 and UES3 are target receivers of UEQ so
they share the COT initated by UEOQ. The target receivers of both these transmissions are UEQ. In addition, UE2 is
sending data to UE1 and UE3 is sending data to UE5 (not shown in this figure).
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Figure 3. Transmission from UE2 and UE3 at the slot that starts at time t..

The transmission from UE4 follows in a similar manner in the next slot. Since UEA4 is a target receiver of UEOQ, it can
share the COT initiated by UEQ. These figures show UEQ transmitting again at the slot starting at time t,. These
transmissions are used to broadcast resource allocations and other information to the UEs in the network.

To share UEQ's COT, it is necessary for UEO to have prior knowledge of the other UEs in the sidelink network. When
a new UE joins the network, it is unable to join UEQ's COT share until UEOQ is aware of its presence in the network.
Figure 4 shows an example of a scenario where the TBs from new UEs, UE-A, UE-B and UE-C, arrive either during
an LBT block or during UEQ's COT share period. In this scenario, UE-A, UE-B and UE-C gain access to the channel
via the Type 1 procedure. Prior to gaining access to the channel, these UESs monitor the sidelink traffic during the time
they contend for the channel; hence, once they gain access to the channel, their COT can be shared with the other UEs
in the network as described above with respect to UEQ.
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Figure 4. Arrival times of TBs from new UEs: UE-A, UE-B and UE-C.

The procedure described above would allow these new UEs access to the channel only after a delay of a few MCOT
intervals, which could be tens of ms long. Such delays are not tolerable in some of sidelink applications, e.g., in V2X
Remote Driving the requirement for the maximum end-to-end delay is 5 ms [5]. In fact, this scenario is quite typical
ina V2X network where new UEs may join or leave the network frequently. To support such low-latency applications,
UEO in the above discussion could transmit inquiry messages to UE node addresses that are expected to join the
network. For example, UEQ's transmission in Figure 1 could include the L1 addresses of UE-A, UE-B and UE-C, in
addition to the addresses of other UEs shown in this figure.

Proposal 1: Support Proposal 5 (V) (RAN1#110-bis-e) on UE-to-UE COT sharing.

Observation 1: To support low-latency applications such as those required in V2X Remote Driving, it is
necessary to share the initiating UE's COT with UEs that are dynamically moving in and out of the network.

Proposal 2: The COT initiating UE should include in its transmission inquiry messages to L1 addresses of UEs
that support low-latency applications.



2.2 Semi-Static Multiple Channel Access

In RAN1 #109-e, the support for FBE-based semi-static channel access procedure was discussed for the first time.
There was significant preference to support this feature so it was discussed further in RAN1 #110 where the FL
proposal reached its second version [6]:

Proposal 2-3 (ll):
e FBE-based semi-static channel access for SL-U is supported

o Channel access procedures based on semi-static channel occupancy are intended for
environments where the absence of other technologies is guaranteed e.g., by level of
regulations, private premises policies, etc.

o NR-U channel access procedures for semi-static channel occupancy are to be taken as
the baseline / starting point.

=  FFS any necessary updates or enhancement for SL-U operation

At RANL1 #110bis-e a significant number of companies/organizations supported including the FBE-based NR-U semi-
static channel access procedure as a baseline for multiple channel access when appropriate. Semi-static multiple
channel access would be useful in a number of areas, notably V2X, and work should continue on this topic for Release
18.

Proposal 3: FBE-based semi-static channel access for SL-U is supported
e Channel access procedures based on semi-static channel occupancy are intended for environments
where the absence of other technologies is guaranteed e.g., by level of regulations, private premises
policies, etc.
e NR-U channel access procedures for semi-static channel occupancy are to be taken as the baseline /
starting point.
o FFS any necessary updates or enhancement for SL-U operation

2.3 Downlink Multiple Channel Access Proceedure

At RAN1 #110bis-e there was a significant amount of support for allowing UEs to use the NR-U UL channel access
procedure in appropriate situations and if the UE is capable of adjusting its transmission to send data on a possible
subset of the channels it is attempting to access. The flexibility of allowing both DL and UL would be useful for UEs
S0 we propose supporting the DL multiple channel access procedure, in addition to the UL procedure.

Proposal 4: For dynamic channel access mode with multi-channel case, NR-U UL channel access procedure
should also be considered for transmission on multiple channels.



3. Summary of Proposals and Observations

Proposal 1: Support Proposal 5 (V) (RAN1#110-bis-e) on UE-to-UE COT sharing.

Observation 1: To support low-latency applications such as those required in V2X Remote Driving, it is
necessary to share the initiating UE's COT with UEs that are dynamically moving in and out of the network.

Proposal 2: The COT initiating UE should include in its transmission inquiry messages to L1 addresses of UEs
that support low-latency applications.

Proposal 3: FBE-based semi-static channel access for SL-U is supported
e Channel access procedures based on semi-static channel occupancy are intended for environments
where the absence of other technologies is guaranteed e.g., by level of regulations, private premises
policies, etc.
e NR-U channel access procedures for semi-static channel occupancy are to be taken as the baseline /
starting point.
o FFS any necessary updates or enhancement for SL-U operation.

Proposal 4: For dynamic channel access mode with multi-channel case, NR-U UL channel access procedure
should also be considered for transmission on multiple channels.
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