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First Modified Subclause 

5.7.4
Physical layer procedures for sidelink

5.7.4.1
HARQ feedback

Sidelink HARQ feedback uses PSFCH and can be operated in one of two options. In one option, which can be configured for unicast and groupcast, PSFCH transmits either ACK or NACK using a resource dedicated to a single PSFCH transmitting UE. In another option, which can be configured for groupcast, PSFCH transmits NACK, or no PSFCH signal is transmitted, on a resource that can be shared by multiple PSFCH transmitting UEs. The latter option is not supported for sidelink in unlicensed spectrum.
Next Modified Subclause (new)
16.9.x
Sidelink in Unlicensed Spectrum (SL-U)

16.9.x.1
Overview

Sidelink supports operation in unlicensed spectrum for both mode 1 and mode 2. Type1 and Type2 (2A/2B/2C) channel access procedures specified in TS 37.213 are used for NR sidelink operation in a shared channel.  

16.9.x.2
Channel Access Priority Classes for Sidelink (SL-CAPC)

The SL-CAPC of SL radio bearers and SL MAC CEs are either fixed or (pre)configurable as follows:

-
Fixed to the highest priority for all SL-SRBs and SL MAC CEs

-
(Pre)configurable per DRB for all SL-DRBs

When choosing the SL-CAPC for a SL-DRB the network takes into account the PQIs of all QoS flows mapped to that SL DRB. Table 16.9.x-1 below shows which SL-CAPC should be used for which standardized PQI(s), i.e., which SL-CAPC to use for a given QoS flow. For a UE in RRC_IDLE/RRC_INACTIVE or OOC, the UE uses the SL-CAPC configured in SIB/Pre-configuration when the QoS flow can be mapped to a non-default SLRB, or when the default SLRB is used for the QoS flow and the SL-CAPC of the default SLRB is configured.  

When the default SLRB is used for the QoS flow and the SL-CAPC of the default SLRB is not configured: 

-
if the QoS flow is associated with standardized PQI, the UE derives SL-CAPC for the flow directly from the table below 

-
if the QoS flow is associated with non-standardized PQI, the UE may select the SL-CAPC of the standardized PQI having the closest PDB. 

The UE then selects the lowest SL-CAPC priority level (highest SL-CAPC value) among the QoS flows to determine the SL-CAPC for the default SLRB. 

Table 16.9.x-1: Mapping between Channel Access Priority Classes for SL-U and PQI

	SL-CAPC
	PQI

	1
	21, 22, 23, 24, 26, 55, 56, 57, 58, 60, 90, 91, 92, 9393 82, 83, 84, 85

	2
	25

	3
	59, 61

	4
	-

	NOTE:
lower SL-CAPC value means higher priority

-


When performing Type 1 LBT for the transmission of a sidelink TB, the SL UE shall select the SL-CAPC as follows:

-
If only SL MAC CE(s) are included in the SL TB, the highest priority SL-CAPC is used; or

-
If SCCH SDU(s) are included in the SL TB, the highest priority SL-CAPC is used; or

-
The lowest priority SL-CAPC of the SL logical channel(s) with MAC SDU(s) multiplexed in the TB is used otherwise.

The highest priority SL-CAPC is used for SBCCH SDU transmissions and PSFCH transmissions.

16.9.x.3
Sidelink Specific Consistent LBT Failure

SL-specific consistent LBT failure detection and recovery procedure is supported for SL-U. When the UE detects SL-specific consistent LBT failure, it performs the actions as specified in TS 38.321 [6]. SL-specific consistent LBT failure detection is per RB-set.  

A SL UE in RRC_CONNECTED can indicate SL-specific consistent LBT failure to the gNB using a SL MAC CE that indicates the RB set(s) where SL-specific consistent LBT failure was detected. A SL UE using mode 2 resource allocation triggers resource reselection and/or resource pool reselection upon SL-specific consistent LBT failure. In such case, resources in failed RB set(s) are excluded from resource (re)selection until consistent LBT failure on the RB set(s) is cancelled based on conditions in TS 38.321 [6]. The UE triggers SL RLF for all PC5-RRC connections when the UE has triggered SL-specific consistent LBT failure in all RB sets.

16.9.x.4
COT Sharing

UE to UE COT sharing is supported in NR sidelink operation for SL-U. When performing SL-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE when the responding UE intends to transmit SL-SSB in the shared COT. When performing PSFCH transmissions, a responding UE can utilize a COT shared by a COT initiating UE when at least one of the responding UE’s PSFCH transmissions is intended for the COT initiating UE.  

When performing PSSCH/PSCCH transmissions, a responding UE can utilize a COT shared by a COT initiating UE when the responding UE’s transmission(s) is intended for the COT initiating UE. In unicast, the destination/source ID of the responding UE’s transmission should match the source/destination ID of the initiator UE’s transmission for the same unicast link. In groupcast/broadcast, destination ID of the responding UE’s transmission should match the initiator’s destination ID. In addition, a COT initiating UE may transmit an additional pair of source/destination ID in either unicast, groupcast, or broadcast. In this case, the responding UE can utilize a COT shared by a COT initiating UE if the destination/source (for unicast) or destination (for groupcast/broadcast) of the responding UE transmission match what is carried in the additional ID(s). In all cases, a UE’s transmissions in a shared COT should have SL-CAPC value that is equal to or smaller than the SL-CAPC value indicated in the COT sharing information. In order to satisfy the COT sharing requirements, a responding UE may perform an enhanced LCP procedure as specified in 38.321 [6]. When receiving multiple COT sharing indications from different COT initiators, it is up to UE implementation which shared COT is used.

16.9.x.5
Resource Allocation

A UE using mode 2 resource allocation may support resource selection enhancements to avoid LBT blocking and increase COT resource utilization. If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation, the UE may be (pre)configured to prioritize/select resource(s) in the slot(s) for transmission. To avoid blocking, a UE may avoid selection of a number of consecutive resources (up to UE implementation) before a reserved resource. Furthermore, a UE may avoid selection of a number of consecutive resources (up to UE implementation) after a reserved resource.
A UE using mode 2 resource allocation supports resource selection for multiple consecutive slot transmission (MCSt).  A UE autonomously determines whether to use MCSt, and the number of consecutive slots in an MCSt up to the maximum COT duration for a specific SL-CAPC as defined in TS 37.213 [y]. MCSt can be used for transmission of a single TB or multiple TBs. For each TB transmitted in an MCSt, the UE triggers resource (re)selection only when LBT failure is detected on the resources for the initial transmission and all retransmissions of the TB. When performing LCP procedure for transmission of multiple TBs in an MCSt, a UE may perform an enhanced LCP procedure as specified in 38.321 [6] based on the SL-CAPC used for LBT of the first TB.    
16.9.Y
Sidelink CA

Carrier aggregation (CA) in sidelink is supported for mode 2 and in V2X case only. It applies to both in coverage UEs and out of coverage UEs. Each resource pool (pre)configured for sidelink is associated to a single carrier. A UE using mode 2 resource allocation performs carrier (re)selection and may select one or more carriers used for sidelink. 

The carrier(s) that can be used for transmitting data are provided by the V2X layer per QoS flow, and LCP ensures that data from a SLRB is transmitted on a carrier for which all mapped QoS flows are allowed to use the carrier.

For groupcast and broadcast, when the V2X layer provides multiple carriers in QoS flow to carrier mapping information to the AS, TX profile is used to indicate whether the transmission corresponding to the QoS flow is backward compatible or not. When backward compatibility is needed, the TX UE uses only the legacy carrier without PDCP duplication, or uses PDCP duplication with at least the legacy carrier.

For groupcast and broadcast, carrier selection is performed at MAC layer, depending on the CBR of the configured carriers and logical channel priority. Carrier (re)selection may be performed when resource (re)selection is triggered, or when there is no SL grant for a sidelink process on any allowed carrier, and is triggered for each sidelink process. In order to avoid frequent switching across different carriers, the UE may keep using a carrier already selected for transmission, if the measured CBR on this carrier is lower than a (pre)configured threshold. For a UE using mode 2 resource allocation, logical channel prioritization is performed for a sidelink resource on a carrier depending on the CBR measured on the carrier and the logical channel priority, as specified in 3GPP TS 38.321 [6]. For unicast, SL CA related capability is exchanged between the TX UE and RX UE, and the TX UE delivers the carrier configuration to the RX UE in PC5-RRC. For unicast, carrier selection and logical channel prioritization is performed similar to groupcast and broadcast among the carriers delivered in the carrier configuration. SL CA for unicast is not applied until the carrier configuration signaling is complete. Carrier (re)selection may be performed and a new carrier configuration is sent to the RX UE when the TX UE detects carrier failure on a specific carrier, as specified in 3GPP TS 38.321 [6]. 

Sidelink packet duplication is supported for sidelink CA and is performed at PDCP layer. For sidelink packet duplication for transmission, a PDCP PDU is duplicated at the PDCP entity. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different sidelink carriers. For a SL DRB, sidelink packet duplication is (pre)configured in the bearer configuration. For applicable SL SRBs, whether to use duplication is decided by the TX UE. In unicast, the TX UE sends the duplication configuration to the RX UE in PC5-RRC.
There are specified logical channel identities which apply to the sidelink logical channel used for sidelink packet duplication exclusively as specified in 3GPP TS 38.321 [6].

