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5GC	Fifth Generation core network
AGC	Automatic gain control
AMBR	Aggregate maximum bit rate
BSM	Basic safety message
BWP	Bandwidth part
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CAM	Cooperative awareness message
CBR	Channel busy ratio
CPS	Contiguous partial sensing
CR	Channel occupancy ratio
DENM	Decentralized environmental notification message
DMRS	Demodulation reference signal
DRX	Discontinuous reception
EPC	Evolved packet core
L2					Layer-2
L3		Layer-3
MBSFN	Multicast-broadcast single-frequency network
MNO	Mobile network operator
PBPS	Periodic-based partial sensing
PPPP	ProSe per-packet priority
PPPR	ProSe per-packet reliability
PSBCH	Physical sidelink broadcast channel
PSCCH	Physical sidelink control channel
PSSCH	Physical sidelink shared channel
PSSS, S-PSS	Primary sidelink synchronization signal (LTE), sidelink primary synchronization signal (NR)
PT-RS	Phase-tracking reference signal
P-UE	Pedestrian UE
RSU	Roadside unit
SA	Scheduling assignment
SCI	Sidelink control information
SC-PTM	Single-cell point-to-multipoint
SL-BCH	Sidelink broadcast channel
SLSS	Sidelink synchronization signal
SRAP	Sidelink Relay Adaptation Protocol
S-RSSI	Sidelink received signal strength indicator
S-SSB	Sidelink synchronization signal block 
SSSS, S-SSS	Secondary sidelink synchronization signal (LTE), sidelink secondary synchronization signal (NR)
U2N 	UE-to-network
V2I	Vehicle-to-infrastructure
V2P	Vehicle-to-pedestrian
V2V	Vehicle-to-vehicle
V2X	Vehicle-to-everything
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6.9 Sidelink relay
Sidelink-based U2N relaying functionality is specified to support network coverage extension and power efficiency. L2 and L3 U2N relay architectures are supported.
For L3 U2N relays, the corresponding architecture is transparent to the serving RAN of the L3 U2N Relay UE, except for sidelink resources control. The detailed architecture and procedures for L3 U2N relay can be found in TS 23.304 [23].
For L2 U2N relays, the L2 U2N Remote UE establishes the RRC connection with gNB via a L2 U2N Relay UE. A single unicast link is established between one L2 U2N Relay UE and one L2 U2N Remote UE. The protocol stacks for user plane and control plane of the L2 U2N Relay architecture are shown in Figure 6.9-1 and Figure 6.9-2, which are in clause 16.12.2.1 in TS 38.300 [20]. A new sublayer, the SRAP sublayer is placed above the RLC sublayer for both CP and UP via the PC5 interface and Uu interface for bearer mapping purpose. The SRAP header includes the Uu RB ID of the L2 U2N Remote UE and a local Remote UE ID. The SRAP sublayer of L2 U2N Relay UE performs bearer mapping according to the local Remote UE ID and Uu RB ID included in the PC5 SRAP header and Uu SRAP headers.


Figure 6.9-1: User plane protocol stack for L2 U2N relay


Figure 6.9-2: Control plane protocol stack for L2 U2N relay
For both L3 U2N relays and L2 U2N relays, the U2N Remote UE needs to perform U2N relay discovery (see clause 6.9.1) and relay (re)selection. For relay (re)selection, a U2N Relay UE is considered suitable by a U2N Remote UE in terms of radio criteria if the PC5 link quality measured by U2N Remote UE towards the U2N Relay UE exceeds (pre)configured threshold. The U2N Remote UE searches for suitable U2N Relay UE candidates that meet all AS layer and higher layer criteria. If there are multiple suitable U2N Relay UEs, it is up to U2N Remote UE implementation to choose one among them. 
Once the U2N Remote UE selects a suitable U2N Relay UE, it establishes the PC5 connection with the U2N Relay UE. For L2 U2N Remote UE, it needs to further establish its own PDU sessions and DRBs with the network before user plane data transmission. The RRC connection management for L2 U2N Remote UE is specified in clause 16.12.5.1 of TS 38.300 [20].
The in-coverage L2 U2N Remote UE is allowed to acquire any necessary SIB(s) over the Uu interface irrespective of its PC5 connection to L2 U2N Relay UE. The L2 U2N Remote UE can also receive the system information from the L2 U2N Relay UE after PC5 connection establishment with L2 U2N Relay UE. 
When the L2 U2N Relay UE and L2 U2N Remote UE are both in RRC IDLE or RRC INACTIVE, the L2 U2N Relay UE monitors paging occasions of its connected U2N Remote UE(s). When L2 U2N Relay UE is in RRC CONNECTED and L2 U2N Remote UE(s) is in RRC_IDLE or RRC_INACTIVE, the L2 U2N Relay UE may monitor the POs of its connected L2 U2N Remote UE(s) or receive the L2 U2N Remote UE’s paging via dedicated RRC message from the gNB. Upon receving the paging message, the L2 U2N Relay UE sends the relevant paging record to the L2 U2N Remote UE(s) accordingly.
For purpose of service continuity of L2 U2N relay, the L2 U2N Remote UE is switched between indirect and direct paths.  The detailed procedures for path switching are specified in clause 16.12.6 of TS 38.300 [20].
6.9.1 Sidelink discovery
The UE may perform NR sidelink discovery while in-coverage or out-of-coverage for L2 relay, L3 relay, and non-relay operation. There are two discovery models, Model A and Model B, which are defined in TS 23.304 [23]. The protocol stack used for discovery is presented in Figure 6.9.1-1 as specified in clause 16.12.3 of TS 38.300 [20]. 


Figure 6.9.1-1: Protocol stack of sidelink discovery
For L2 and L3 relay discovery, the network may broadcast or configure via dedicated signalling, a threshold, which is used by the U2N Remote UE to determine if it can transmit relay discovery messages to U2N relay UE(s). The network may also broadcast, or configure via dedicated signalling, a maximum Uu RSRP threshold and/or a minimum Uu RSRP threshold, which are used by the U2N Relay UE to determine if it can transmit relay discovery messages to U2N Remote UE(s). 
For L2 and L3 relay discovery, the resource pool(s) used for NR sidelink communication can be used for relay discovery or the network may configure a resource pool(s) dedicated for relay discovery. Whether to configure dedicated resource pool(s) for relay discovery is a network implementation choice.
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