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[bookmark: _Toc46502151][bookmark: _Toc37232065]16.9	Sidelink
[bookmark: _Toc46502152][bookmark: _Toc37232066]16.9.1	General
In this subclause, an overview of NR sidelink communication and how NG-RAN supports NR sidelink communication and V2X sidelink communication is given. V2X sidelink communication is specified in TS 36.300 [2].
The NG-RAN architecture supports the PC5 interface as illustrated in Figure 16.9.1-1. Sidelink transmission and reception over the PC5 interface are supported when the UE is inside NG-RAN coverage, irrespective of which RRC state the UE is in, and when the UE is outside NG-RAN coverage.


Figure 16.9.1-1: NG-RAN Architecture supporting the PC5 interface
Support of V2X services via the PC5 interface can be provided by NR sidelink communication and/or V2X sidelink communication. NR sidelink communication may be used to support other services than V2X services.
NR sidelink communication can support one of three types of transmission modes for a pair of a Source Layer-2 ID and a Destination Layer-2 ID in the AS:
-	Unicast transmission, characterized by:
-	Support of one PC5-RRC connection between peer UEs for the pair;
-	Transmission and reception of control information and user traffic between peer UEs in sidelink;
-	Support of sidelink HARQ feedback;
- 	Support of sidelink transmit power control;
-	Support of RLC AM;
-	Detection of radio link failure for the PC5-RRC connection.
-	Groupcast transmission, characterized by:
-	Transmission and reception of user traffic among UEs belonging to a group in sidelink;
-	Support of sidelink HARQ feedback.
-	Broadcast transmission, characterized by:
-	Transmission and reception of user traffic among UEs in sidelink.
[bookmark: _Toc37232067][bookmark: _Toc46502153]16.9.2	Radio Protocol Architecture for NR sidelink communication
[bookmark: _Toc37232068][bookmark: _Toc46502154]16.9.2.1	Overview
The AS protocol stack for the control plane for SCCH for RRC in the PC5 interface consists of RRC, PDCP, RLC and MAC sublayers, and the physical layer. The protocol stack of control plane for SCCH for RRC is shown in Figure 16.9.2.1-1.




Figure 16.9.2.1-1: Control plane protocol stack for SCCH for RRC.
For support of PC5-S protocol specified in TS 23.287 [40], PC5-S is located on top of PDCP, RLC and MAC sublayers, and the physical layer in the control plane protocol stack for SCCH for PC5-S, as shown in Figure 16.9.2.1-2.




Figure 16.9.2.1-2: Control plane protocol stack for SCCH for PC5-S.
The AS protocol stack for SBCCH in the PC5 interface consists of RRC, RLC, MAC sublayers, and the physical layer as shown below in Figure 16.9.2.1-3.




Figure 16.9.2.1-3: Control plane protocol stack for SBCCH.
The AS protocol stack for user plane in the PC5 interface consists of SDAP, PDCP, RLC and MAC sublayers, and the physical layer. The protocol stack of user plane is shown in Figure 16.9.2.1-4.




Figure 16.9.2.1-4: User plane protocol stack for STCH.
Sidelink Radio bearers (SLRB) are categorized into two groups: sidelink data radio bearers (SL DRB) for user plane data and sidelink signalling radio bearers (SL SRB) for control plane data. Separate SL SRBs using different SCCHs are configured for PC5-RRC and PC5-S signalling respectively.

[bookmark: _Toc37232069][bookmark: _Toc46502155]16.9.2.2	MAC
The MAC sublayer provides the following services and functions over the PC5 interface in addition to the services and functions specified in subclause 6.2.1:
-	Radio resource selection;
-	Packet filtering;
-	Priority handling between uplink and sidelink transmissions for a given UE;
-	Sidelink CSI reporting.
With LCP restrictions in MAC, only sidelink logical channels belonging to the same destination can be multiplexed into a MAC PDU for every unicast, groupcast and broadcast transmission which is associated to the destination. NG-RAN can also control whether a sidelink logical channel can utilise the resources allocated to a configured sidelink grant Type 1 (see subclause 16.9.3.2).
For packet filtering, a SL-SCH MAC header including portions of both Source Layer-2 ID and a Destination Layer-2 ID is added to each MAC PDU as specified in subclause 8.4. LCID included within a MAC subheader uniquely identifies a logical channel within the scope of the Source Layer-2 ID and Destination Layer-2 ID combination.
The following logical channels are used in sidelink:
-	Sidelink Control Channel (SCCH): a sidelink channel for transmitting control information (i.e. PC5-RRC and PC5-S messages) from one UE to other UE(s);
-	Sidelink Traffic Channel (STCH): a sidelink channel for transmitting user information from one UE to other UE(s);
-	Sidelink Broadcast Control Channel (SBCCH): a sidelink channel for broadcasting sidelink system information from one UE to other UE(s).
The following connections between logical channels and transport channels exist:
-	SCCH can be mapped to SL-SCH;
-	STCH can be mapped to SL-SCH;
-	SBCCH can be mapped to SL-BCH.
[bookmark: _Toc37232070][bookmark: _Toc46502156]16.9.2.3	RLC
The services and functions of the RLC sublayer as specified in subclause 6.3.2 are supported for sidelink. TM is used for SBCCH. Both UM and AM are used in unicast transmission while only UM is used in groupcast or broadcast transmission. For UM, only unidirectional transmission is supported for groupcast and broadcast.
[bookmark: _Toc37232071][bookmark: _Toc46502157]16.9.2.4	PDCP
The services and functions of the PDCP sublayer as specified in subclause 6.4.1 are supported for sidelink with some restrictions:
-	Out-of-order delivery is supported only for unicast transmission;
-	Duplication is not supported over the PC5 interface.
[bookmark: _Toc37232072][bookmark: _Toc46502158]16.9.2.5	SDAP
The SDAP sublayer provides the following service and function over the PC5 interface:
-	Mapping between a QoS flow and a sidelink data radio bearer.
There is one SDAP entity per destination for one of unicast, groupcast and broadcast which is associated to the destination. Reflective QoS is not supported over the PC5 interface.
[bookmark: _Toc37232073][bookmark: _Toc46502159]16.9.2.6	RRC
The RRC sublayer provides the following services and functions over the PC5 interface:
-	Transfer of a PC5-RRC message between peer UEs;
-	Maintenance and release of a PC5-RRC connection between two UEs;
-	Detection of sidelink radio link failure for a PC5-RRC connection based on indication from MAC or RLC or PDCP.
A PC5-RRC connection is a logical connection between two UEs for a pair of Source and Destination Layer-2 IDs which is considered to be established after a corresponding PC5 unicast link is established as specified in TS 23.287 [40]. There is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link. A UE may have multiple PC5-RRC connections with one or more UEs for different pairs of Source and Destination Layer-2 IDs.
Separate PC5-RRC procedures and messages are used for a UE to transfer UE capability and sidelink configuration including SL-DRB configuration to the peer UE. Both peer UEs can exchange their own UE capability and sidelink configuration using separate bi-directional procedures in both sidelink directions.
If it is not interested in sidelink transmission, if sidelink RLF on the PC5-RRC connection is declared, or if the Layer-2 link release procedure is completed as specified in TS 23.287 [40], UE releases the PC5-RRC connection.
[bookmark: _Toc37232074][bookmark: _Toc46502160]16.9.3	Radio Resource Allocation
[bookmark: _Toc37232075][bookmark: _Toc46502161]16.9.3.1	General
The UE can operate in two modes for resource allocation in sidelink:
-	Scheduled resource allocation, characterized by:
-	The UE needs to be RRC_CONNECTED in order to transmit data;
-	NG-RAN schedules transmission resources.
-	UE autonomous resource selection, characterized by:
-	The UE can transmit data when inside NG-RAN coverage, irrespective of which RRC state the UE is in, and when outside NG-RAN coverage;
-	The UE autonomously selects transmission resources from resource pool(s).
-	For NR sidelink communication, the UE performs sidelink transmissions only on a single carrier.
[bookmark: _Toc37232076][bookmark: _Toc46502162]16.9.3.2	Scheduled Resource Allocation
NG-RAN can dynamically allocate resources to the UE via the SL-RNTI on PDCCH(s) for NR sidelink communication.
In addition, NG-RAN can allocate sidelink resources to a UE with two types of configured sidelink grants:
-	With type 1, RRC directly provides the configured sidelink grant only for NR sidelink communication;
-	With type 2, RRC defines the periodicity of the configured sidelink grant while PDCCH can either signal and activate the configured sidelink grant, or deactivate it. The PDCCH is addressed to SL-CS-RNTI for NR sidelink communication.
Besides, NG-RAN can also semi-persistently allocate sidelink resources to the UE via the SL-V-RNTI on PDCCH(s) for V2X sidelink communication.
For the UE performing NR sidelink communication, there can be more than one configured sidelink grant activated at a time on the carrier configured for sidelink transmission.
When beam failure or physical layer problem occurs on MCG, the UE can continue using the configured sidelink grant Type 1 until initiation of the RRC connection re-establishment procedure as specified in TS 38.331 [12]. During handover, the UE can be provided with configured sidelink grants via handover command, regardless of the type. If provided, the UE activates the configured sidelink grant Type 1 upon reception of the handover command or execution of CHO.
The UE can send sidelink buffer status report to support scheduler operation in NG-RAN. The sidelink buffer status reports refer to the data that is buffered in for a group of logical channels (LCG) per destination in the UE. Eight LCGs are used for reporting of the sidelink buffer status reports. Two formats, which are SL BSR and truncated SL BSR, are used.
[bookmark: _Toc37232077][bookmark: _Toc46502163]16.9.3.3	UE Autonomous Resource Selection
The UE autonomously selects sidelink resource(s) from resource pool(s) provided by broadcast system information or dedicated signalling while inside NG-RAN coverage or by pre-configuration while outside NG-RAN coverage.
For NR sidelink communication, the resource pool(s) can be provided for a given validity area where the UE does not need to acquire a new pool of resources while moving within the validity area, at least when this pool is provided by SIB. The NR SIB area scope mechanism as specified in TS 38.331 [12] is reused to enable validity area for SL resource pool configured via broadcasted system information.
The UE is allowed to temporarily use UE autonomous resource selection with random selection for sidelink transmission based on configuration of the exceptional transmission resource pool as specified in TS 38.331 [12].

END OF1st CHANGE
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