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5.2 V2X communication
5.2.1 V2X communication over PC5 reference point

5.2.1.1 General

For V2X communication, two types of PC5 reference points exist: the LTE based PC5 reference
point as defined in TS 23.285 [8], and the NR based PC5 reference point as defined in

clause 4.2.3. A UE may use either type of PC5 or both for V2X communication depending on the
services the UE supports. The V2X communication over PC5 reference point supports roaming
and inter-PLMN operations. V2X communication over PC5 reference point is supported when

UE is "served by NR or E-UTRA" or when the UE is "not served by NR or E-UTRA".

A UE is authorized to transmit and receive V2X messages when it has valid authorization and

configuration as specified in clause 5.1.2.
The V2X communication over PC5 reference point has the following characteristics:

- V2X communication over LTE based PC5 reference point is connectionless, i.e. broadcast
mode at Access Stratum (AS) layer, and there is no signalling over PC5 for connection

establishment.

- V2X communication over NR based PC5 reference point supports broadcast mode,
groupcast mode, and unicast mode at AS layer. The UE will indicate the mode of
communication for a V2X message to the AS layer. Signalling over control plane over PC5

reference point for unicast mode communication management is supported.

- V2X services communication support between UEs over PC5 user plane.

- V2X messages are exchanged between UEs over PC5 user plane.
- Both IP based and non-IP based V2X messages are supported over PC5 reference point.
- For IP based V2X messages, only IPv6 is used. IPv4 is not supported.

The identifiers used in the V2X communication over PC5 reference point are described in
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clause 5.6.1. UE decides on the type of PC5 reference point and Tx Profile to use for the

transmission of a particular packet based on the configuration described in clause 5.1.2. When
the LTE based PC5 reference point is selected, the QoS handling corresponding procedures are
defined in TS 23.285 {8]. When NR based PC5 reference point is selected, the QoS handling and

procedures are defined in clauses 5.4.1 and 6.3.

If the UE has an ongoing emergency session via IMS, the ongoing emergency session via IMS

shall be prioritized over V2X communication over PC5 reference point.

NOTE: The emergency session via IMS setup is based on appropriate regional/national

regulatory requirements and operator policies as defined in TS 23.501 [6].
5.2.1.4 Unicast mode communication over PC5 reference point

Unicast mode of communication is only supported over NR based PC5 reference point. Figure

5.2.1.4-1 illustrates an example of PC5 unicast links.
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The following principles apply when the V2X communication is carried over PC5 unicast link:

- A PC5 unicast link between two UEs allows V2X communication between one or more
pairs of peer V2X services in these UEs. All V2X services in the UE using the same PC5

unicast link use the same Application Layer ID.

NOTE 1: An Application Layer ID may change in time as described in clauses 5.6.1.1 and

6.3.3.2, due to privacy. This does not cause a re-establishment of a PC5 unicast link.

- One PCS unicast link supports one or more V2X services (e.g. PSIDs or ITS-AlIDs) if these
V2X services are at least associated with the pair of peer Application Layer IDs for this PC5
unicast link. For example, as illustrated in Figure 5.2.1.4-1, UE A and UE B have two PC5
unicast links, one between peer Application Layer ID 1/UE A and Application Layer ID
2/UE B and one between peer Application Layer ID 3/UE A and Application Layer ID 4/UE
B.

NOTE 2: A source UE is not required to know whether different target Application Layer IDs

over different PC5 unicast links belong to the same target UE.

- A PC5 unicast link supports V2X communication using a single network layer protocol e.g.

IP or non-IP.
- A PC5 unicast link supports per-flow QoS model as specified in clause 5.4.1.

When the Application layer in the UE initiates data transfer for a V2X service which requires

unicast mode of communication over PC5 reference point:

- the UE shall reuse an existing PC5 unicast link if the pair of peer Application Layer IDs and
the network layer protocol of this PC5 unicast link are identical to those required by the
application layer in the UE for this V2X service, and modify the existing PC5 unicast link to

add this V2X service as specified in clause 6.3.3.4; otherwise

- the UE shall trigger the establishment of a new PC5 unicast link as specified in

clause 6.3.3.1.
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After successful PC5 unicast link establishment, UE A and UE B use the same pair of Layer-2 IDs
for subsequent PC5-S signalling message exchange and V2X service data transmission as
specified in clause 5.6.1.4. The V2X layer of the transmitting UE indicates to the AS layer
whether a transmission is for a PC5-S signalling message (i.e. Direct Communication
Request/Accept, Link Identifier Update Request/Response, Disconnect Request/Response, Link

Modification Request/Accept) or V2X service data.

For every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies
the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Each PC5 unicast link is

associated with a Unicast Link Profile which includes:
- service type(s) (e.g. PSID or ITS-AID), Application Layer ID and Layer-2 ID of UE A; and
- Application Layer ID and Layer-2 {D of UE B; and
- network layer protocol used on the PC5 unicast link; and

- for each V2X service, a set of PC5 QoS Flow Identifier(s) (PFI(s)). Each PFl is associated

with QoS parameters (i.e. PQl and optionally Range).

For privacy reason, the Application Layer IDs and Layer-2 IDs may change as described in
clauses 5.6.1.1 and 6.3.3.2 during the lifetime of the PC5 unicast link and, if so, shall be updated
in the Unicast Link Profile accordingly. The UE uses PC5 Link Identifier to indicate the PC5
unicast link to V2X Application layer, therefore V2X Application layer identifies the
corresponding PC5 unicast link even if there are more than one unicast link associated with one

service type (e.g. the UE establishes multiple unicast links with multiple UEs for a same service

type).

The Unicast Link Profile shall be updated accordingly after a Layer-2 link modification for an

established PC5 unicast link as specified in clause 6.3.3.4.

[...]

6.1.1 User plane for NR PC5 reference point supporting V2X services
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IP and Non-IP PDCP SDU types are supported for the V2X communication over PC5.

For IP PDCP SDU type, only IPv6 is supported. The IP address allocation and configuration are as

defined in clause 5.6.1.1.

The Non-IP PDCP SDU contains a Non-IP Type header, which indicates the V2X message family
used by the application layer, e.g. IEEE 1609 family's WSMP [18], ISO defined FNTP [19].

NOTE: The Non-IP Type header and allowed values will be defined in stage 3 specification.

oooooo
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7 QoS management

QoS management is relevant to V2X in the context of its use in resource allocation, congestion
control, in-device coexistence, power control and SLRB configuration. Physical layer parameters
related to QoS management are the priority, latency, reliability and minimum required
communication range (as defined by higher layers) of the traffic being delivered. Data rate
requirements are also supported in the AS. A SL congestion metric and, at least in resource
allocation mode 2, mechanisms for congestion control are needed. It is beneficial to report the

SL congestion metric to gNB.

For SL unicast, groupcast and broadcast, QoS parameters of V2X packets are provided by upper
layers to the AS. For SL unicast, the SLRBs are (pre-)configured based on the signalling flows and
procedures shown in Figures 7-1 and 7-2. The per-flow QoS model described in [6] is assumed

in upper layers.
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In Step O of Figure 7-1, the PC5 QoS profile, i.e. a set of specific PC5 QoS parameters, and PC5
QoS rule for each PC5 QoS flow are provisioned to the UE in advance by service authorization
and provisioning procedures as in [6]; similarly, PC5 QoS profile for each QoS flow is aiso
provisioned to the gNB/ng-eNB in advance. Then, when packet(s) arrive, the UE can first derive
the identifier of the associated PC5 QoS flow(s) (i.e. PC5 QFI) based on the PC5 QoS rules
configured in Step 0, and may then report the derived PC5 QFI{s) to the gNB/ng-eNB in Step 3.
The gNB/ng-eNB can derive the QoS profile(s) of these reported PC5 QFi(s) based on the
provisioning from 5GC in Step 0, and may signal the configurations of the SLRB(s) associated
with the PC5 QFI(s) UE reported via RRC dedicated signalling in Step 4. These SLRB
configurations may include PC5 QoS flow to SLRB mapping, SDAP/PDCP/RLC/LCH configurations,
etc. In Step 5, the UE in the AS establishes SLRB(s) associated with the PC5 QFI(s) of the
packet(s) with the peer UE as per gNB/ng-eNB configuration, and maps available packet(s) to

the SLRB(s) established. SL unicast transmission can then occur.

NOTE: How the PC5 QFl is defined is up to SA2 WG2.

[...]
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16.x Sidelink

16.x.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

are specified in TS 36.300 [2].

The NG-RAN architecture supports the PC5 interface as illustrated in Figure 16.x.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.
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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 RLC AM;
- Support of sidelink RLM for the PC5-RRC connection to detect RLF.
- 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;

16.x.2 Radio Protocol Architecture for NR sidelink communication

16.x.2.1 Overview

The AS protocol stack for the control plane in the PC5 interface consists of RRC, PDCP, RLC and
MAC sublayers, and the physical layer. The protocol stack of PC5-C for RRC is shown in Figure
16.x.2.1-1.
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For support of PC5-S protocol specified in TS 22.287 [xx], PC5-S is located on top of PDCP, RLC
and MAC sublayers, and the physical layer for the control plane in the PC5 interface as shown in

Figure 16.x.2.1-2.
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Editor’s Note: FFS on control plane protocol stack for SBCCH, i.e. FFS on need of PDCP

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 PC5-U is shown in Figure 16.x.2.1-3.
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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 signaling

respectively.
16.x.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;

Editor’s Note: FFS for packet filtering in case of groupcast and unicast as in TR 38.885.
- Priority handling between uplink and sidelink transmissions for a given UE.

With LCP restrictions in MAC, only sidelink logical channels belonging to the same destination
can be mutiplexed into a MAC PDU for one of unicast, groupcast and broadcast 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 land-Fype2 (see subclause
10.x).

For packet filtering, a SL-SCH MAC header including a Source Layer-2 ID and a Destination
Layer-2 ID is added to each MAC PDU.

Editor’s Note: FFS whether the SL-SCH MAC header includes full IDs or a portion of the IDs based

on SCI information.
The following logical channels are used in sidelink:

- Sidelink Control Channel (SCCH): a sidelink channel for transmitting control information

from one UE to other UE(s);

- Sidelink Traffic Channel (STCH): a sidelink channel for transmitting user information from
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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].

Editor’s Note: FFS for mapping between a transport channel and SBCCH.
16.x.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. Either UM or AM is used in unicast transmission while UM is
used in groupcast or broadcast transmission. For UM, only uni-directional transmission is

supported for groupcast and broadcast.
Editor’s Note: Support of bi-directional UM for unicast is FFS.

Editor’s Note: FFS on RLC mode(s) used for carrying PC5-S and PC5-RRC messages.Editor’s Note:
FFS on the need of RLC reestablishment for NR sidelink.

16.x.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:
- Qut-of-order delivery is supported only for unicast transmission;
- Duplication is not supported over the PC5 interface in this version of the specification.

Editor’s Note: FFS on need of Out-of-order delivery for groupcast and broadcast.
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16.x.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 in this

version of the specification.

16.x.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 of a sidelink AS context related to a PC5-RRC connection between two UEs;
- Detection of sidelink radio link failure for a PC5-RRC connection.

Separate PC5-RRC procedures and messages are used to transfer UE capability and AS-layer
configuration including SLRB configuration of the peer UE. Both peer UEs can exchange their
own UE capability and AS-layer configuration using separate bi-directional procedures in both

sidelink directions.

Editor’s Note: FFS on whether the two messages can be transmitted together in the same MAC

PDU.

A PC5-RRC connection is a logical connection between two UEs for a pair of Source and
Destination Layer-2 IDs. Each of the PC5-RRC connections is used to establish a sidelink AS
context after a corresponding PC5-S unicast link is established as specified in TS 23.287 [xx].
There is one-to-one correspondence between the PC5-RRC connection and the PC5-S 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. If the UE receives a PC5-RRC message from the peer UE, the

UE can store at least sidelink related UE capability information from the PC5-RRC message as a

sidelink AS context for the PC5-RRC connection.

Editor’s Note: FFS whether AS configuration information can be also stored in SL UE context.

Editor’s Note: FFS on whether a one-ot-many PC5-RRC message can be supported for groupcast.

[...]
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4 General

4.1 Introduction

The objective is to describe the SDAP architecture and the SDAP entity from a functional point
of view, The specified functionality only applies to UE with connection to the 5G-CN and UE in

unicast, groupcast or broadcast for NR SL communications.

4.2 SDAP architecture

4.2.1 SDAP structure

Figure 4.2.1-1 illustrates one possible structure for the SDAP sublayer; it should not restrict
implementation. The figure is based on the radio interface protocol architecture defined in

3GPP TS 38.300 [2].
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The SDAP sublayer is configured by RRC (3GPP TS 38.331 [3]) and for NR SL communication the
SDAP can also be configured by SIB or pre-configured. The SDAP sublayer maps QoS flows to
DRBs. One or more QoS flows may be mapped onto one DRB. One QoS flow is mapped onto

only one DRB at a time in the UL.

In SL communication, the SDAP sublayer maps PC5 QoS flows to SL-DRBs. One or more PC5 QoS
flows may be mapped onto one SL-DRB. One PC5 QoS flow is mapped onto only one SL-DRB at a

time in the SL.
4.2.2 SDAP entities

The SDAP entities are located in the SDAP sublayer. Several SDAP entities may be defined for a
UE. There is an SDAP entity configured for each individual PDU session. For SL, SDAP entity is

configured per Destination Layer2 Identity and cast type in the UE.

An SDAP entity receives/delivers SDAP SDUs from/to upper layers and submits/receives SDAP

data PDUs to/from its peer SDAP entity via lower layers.

- At the transmitting side, when an SDAP entity receives an SDAP SDU from upper layers, it

constructs the corresponding SDAP data PDU and submits it to lower layers;

- At the receiving side, when an SDAP entity receives an SDAP data PDU from lower layers,

it retrieves the corresponding SDAP SDU and delivers it to upper layers.

Figure 4.2.2-1 illustrates the functional view of the SDAP entity for the SDAP sublayer; it should
not restrict implementation. The figure is based on the radio interface protocol architecture

defined in 3GPP TS 38.300 [2].
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Reflective QoS flow to DRB mapping is performed at UE, as specified in the subclause 5.3.2, if
DL SDAP header is configured.

For NR SL communication, reflective PC5 QoS flow to SL-DRB mapping is not supported.
4.3 Services

4.3.1 Services provided to upper layers

The SDAP sublayer provides its service to the user plane upper layers. The following services are

provided by SDAP to upper layers:
- transfer of user plane data.

4.3.2 Services expected from lower layers

An SDAP entity expects the following services from lower layers:
- user plane data transfer service;

- in-order delivery except when out of order delivery is configured by RRC (3GPP TS 38.331
3.

4.4 Functions

The SDAP sublayer supports the following functions:

transfer of user plane data;

mapping between a QoS flow and a DRB for both DL and UL;

mapping between a PC5 QoS flow and a SL-DRB for NR SL communication;

marking QoS flow ID in both DL and UL packets;

- marking PC5 QoS flow ID in unicast of NR SL communication packets;

reflective QoS flow to DRB mapping for the UL SDAP data PDUs.

5 SDAP procedures
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5.1 SDAP entity handling

5.1.1 SDAP entity establishment

When RRC (3GPP TS 38.331 [3]) requests an SDAP entity establishment, the UE shall:
- establish an SDAP entity;
- follow the procedures in subclause 5.2.

When RRC (3GPP TS 38.331 [3]) requests establishment of an SDAP entity for unicast of NR SL

communication or groupcast and broadcast of NR SL communications, the UE shall:
- establish an SDAP entity;
- follow the procedures in subclauses 5.2.X and 5.2.Y.

5.1.2 SDAP entity release

When RRC (3GPP TS 38.331 [3]) requests an SDAP entity release, the UE shall:
- release the SDAP entity.

When RRC (3GPP TS 38.331 {3]) requests release of an SDAP entity for unicast of NR SL

communication or groupcast and broadcast of NR SL communication, the UE shall:

- release the SDAP entity.

5.2 Data transfer

5.2.X SL transmission

At the reception of an SDAP SDU from upper layer for a PC5 QoS flow, the transmitting SDAP

entity shall:

- if there is no stored PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow as

specified in the subclause 5.X:
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- map the SDAP SDU to the default SL-DRB;
- else:

- map the SDAP SDU to the SL-DRB according to the stored PC5 QoS flow to SL-DRB

mapping rule;

- if the SL-DRB to which the SDAP SDU is mapped is configured by RRC (3GPP TS 38.331 [3])

with the presence of SDAP header,
- construct the SL SDAP data PDU as specified in the subclause 6.2.2.X;
- else:

- construct the SL SDAP data PDU as specified in the subclause 6.2.2.1;

submit the constructed SL SDAP data PDU to the lower layers.
5.2.Y SLreception

At the reception of an SDAP data PDU from lower layers for a PC5 QoS flow, the receiving SDAP
entity shall:

- if the SL-DRB from which this SDAP data PDU is received is configured by RRC (3GPP TS
38.331 [3]) with the presence of SDAP header:

- retrieve the SDAP SDU from the SL SDAP data PDU as specified in the subclause
6.2.2.X.

- else:

- retrieve the SDAP SDU from the SL SDAP data PDU as specified in the subclause
6.2.2.1;

- deliver the retrieved SDAP SDU to the upper layer.

Editor's Notes: FFS whether the receiver behavior upon remapping is left to UE

implementation
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[..]

5.X PC5 QoS flow to SL-DRB mapping

5.X.X Configuration

When RRC (3GPP TS 38.331 [3]) configures a PC5 QoS flow to SL-DRB mapping rule for a PC5
QoS flow, the SDAP entity shall:

- for unicast of NR SL communication, if the SDAP entity has already been established and
there is no stored SL-DRB mapping rule for the PC5 QoS flow and a default SL-DRB is

configured:

- construct an end-marker control PDU, as specified in the subclause 6.2.3, for the PC5

QoS flow;
- map the end-marker control PDU to the default SL-DRB;
- submit the end-marker control PDU to the lower layers.

Editor's Notes: FFS whether the SDAP header should be always present or configurable for
SL-DRB

- for unicast of NR SL communication, if the stored PC5 QoS flow to SL-DRB mapping rule is
different from the configured PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow
and the SL-DRB according to the stored PC5 QoS flow to SL-DRB mapping rule is
configured by RRC (3GPP TS 38.331 [3]) with the presence of SL SDAP header:

- construct an end-marker control PDU, as specified in the subclause 6.2.3, for the PC5

QoS flow;

- map the end-marker control PDU to the SL-DRB according to the stored PC5 QoS flow

to SL-DRB mapping rule;
- submit the end-marker control PDU to the lower layers.

- store the configured PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow.
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When RRC (3GPP TS 38.331 [3]) releases a PC5 QoS flow to SL-DRB mapping rule for a PC5 QoS
flow, the SDAP entity shall:

- remove the PC5 QoS flow to SL-DRB mapping rule for the PC5 QoS flow.
5.X.Y SL-DRB release

When RRC (3GPP TS 38.331 [3]) or SIB indicates that an SL-DRB is released, the SDAP entity
shall:

- remove all PC5 QoS flow to SL-DRB mappings associated with the released SL-DRB based

on the subclause 5.X.X.

6 Protocol data units, formats, and parameters
6.1 Protocol data units

6.1.1 Data PDU

The SDAP Data PDU is used to convey one or more of followings:
- SDAP header;
- user plane data.

6.1.2 Control PDU

a) End-Marker Control PDU

End-Marker control PDU is used by the SDAP entity at UE to indicate that it stops the mapping
of the SDAP SDU of the QoS flow indicated by the QFI/PFI to the SL-DRB on which the End-

Marker PDU is transmitted.

[..]
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