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START OF THE CHANGE
[bookmark: _Toc534932489][bookmark: _Toc5707111]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[3]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[4]	3GPP TS 38.401: "NG-RAN; Architecture description".
[5]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[6]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[7]	3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification".
[8]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".
[9]	3GPP TS 37.324: "NR; Service Data Protocol (SDAP) specification".
[10]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".
[11]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[12]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[13]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[14]	3GPP TS 22.168: "Earthquake and Tsunami Warning System (ETWS) requirements; Stage 1".
[15]	3GPP TS 22.268: "Public Warning System (PWS) Requirements".
[16]	3GPP TS 38.410: "NG-RAN; NG general aspects and principles".
[17]	3GPP TS 38.420: "NG-RAN; Xn general aspects and principles".
[18]	3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".
[19]	3GPP TS 22.261: "Service requirements for next generation new services and markets".
[20]	3GPP TS 38.202: "NR; Physical layer services provided by the physical layer"
[21]	3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
[22]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[23]	IETF RFC 4960 (2007-09): "Stream Control Transmission Protocol".
[24]	3GPP TS 26.114: "Technical Specification Group Services and System Aspects; IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[25]	Void.
[26]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[27]	IETF RFC 3168 (09/2001): "The Addition of Explicit Congestion Notification (ECN) to IP".
[28]	3GPP TS 24.501: "NR; Non-Access-Stratum (NAS) protocol for 5G System (5GS)".
[29]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[xx]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services ".
[bookmark: _Toc5707112]3	Abbreviations and Definitions
[bookmark: _Toc5707113]3.1	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 36.300 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].
5GC	5G Core Network
5QI	5G QoS Identifier
A-CSI	Aperiodic CSI
AKA	Authentication and Key Agreement
AMBR	Aggregate Maximum Bit Rate
AMC	Adaptive Modulation and Coding
AMF	Access and Mobility Management Function
ARP	Allocation and Retention Priority
BA	Bandwidth Adaptation
BCH	Broadcast Channel
BPSK	Binary Phase Shift Keying
C-RNTI	Cell RNTI
CBRA	Contention Based Random Access
CCE	Control Channel Element
CD-SSB	Cell Defining SSB
CFRA	Contention Free Random Access
CMAS	Commercial Mobile Alert Service
CORESET	Control Resource Set
DFT	Discrete Fourier Transform
DCI	Downlink Control Information
DL-SCH	Downlink Shared Channel
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
ETWS	Earthquake and Tsunami Warning System
GFBR	Guaranteed Flow Bit Rate
I-RNTI	Inactive RNTI
INT-RNTI	Interruption RNTI
LDPC	Low Density Parity Check
MDBV	Maximum Data Burst Volume
MIB	Master Information Block
MICO	Mobile Initiated Connection Only
MFBR	Maximum Flow Bit Rate
MMTEL	Multimedia telephony
MNO	Mobile Network Operator
MU-MIMO	Multi User MIMO
NCGI	NR Cell Global Identifier
NCR	Neighbour Cell Relation
NCRT	Neighbour Cell Relation Table
NGAP	NG Application Protocol
NR	NR Radio Access
P-RNTI	Paging RNTI
PCH	Paging Channel
PCI	Physical Cell Identifier
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PO	Paging Occasion
PRACH	Physical Random Access Channel
PRB	Physical Resource Block
PRG	Precoding Resource block Group
PSS	Primary Synchronisation Signal
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
PWS	Public Warning System
QAM	Quadrature Amplitude Modulation
QFI	QoS Flow ID
QPSK	Quadrature Phase Shift Keying
RA-RNTI	Random Access RNTI
RACH	Random Access Channel
RANAC	RAN-based Notification Area Code
REG	Resource Element Group
RMSI	Remaining Minimum SI
RNA	RAN-based Notification Area
RNAU	RAN-based Notification Area Update
RNTI	Radio Network Temporary Identifier
RQA	Reflective QoS Attribute
RQoS	Reflective Quality of Service
RS	Reference Signal
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
SD	Slice Differentiator
SDAP	Service Data Adaptation Protocol
SFI-RNTI	Slot Format Indication RNTI
SIB	System Information Block
SI-RNTI	System Information RNTI
SLA	Service Level Agreement
SMC	Security Mode Command
SMF	Session Management Function
S-NSSAI	Single Network Slice Selection Assistance Information
SPS	Semi-Persistent Scheduling
SR	Scheduling Request
SRS	Sounding Reference Signal
SS	Synchronization Signal
SSB	SS/PBCH block
SSS	Secondary Synchronisation Signal
SST	Slice/Service Type
SU-MIMO	Single User MIMO
SUL	Supplementary Uplink
TA	Timing Advance
TPC	Transmit Power Control
UCI	Uplink Control Information
UL-SCH	Uplink Shared Channel
UPF	User Plane Function
URLLC	Ultra-Reliable and Low Latency Communications
V2X	Vehicle to everything
Xn-C	Xn-Control plane
Xn-U	Xn-User plane
XnAP	Xn Application Protocol
[bookmark: _Toc5707114]3.2	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1], in TS 36.300 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 36.300 [2].
Cell-Defining SSB: an SSB with an RMSI associated.
CORESET#0: the control resource set for at least SIB1 scheduling, can be configured either via MIB or via dedicated RRC signalling.
gNB: node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
Intra-system Handover: Handover that does not involve a CN change (EPC or 5GC).
Inter-system Handover: Handover that involves a CN change (EPC or 5GC).
MSG1: preamble transmission of the random access procedure.
MSG3: first scheduled transmission of the random access procedure.
ng-eNB: node providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
NG-C: control plane interface between NG-RAN and 5GC.
NG-U: user plane interface between NG-RAN and 5GC.
NG-RAN node: either a gNB or an ng-eNB.
Numerology: corresponds to one subcarrier spacing in the frequency domain. By scaling a reference subcarrier spacing by an integer N, different numerologies can be defined.
NR Sidelink Communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [xx], between two or more nearby UEs, using NR technology but not traversing any network node.	Comment by LG (Youngdae): In 36.3xx, Sidelink communication (for ProSe) and V2X sidelink communicatoin has been separately defined. Unlike in 36.300, RAN2 may not need the definition of V2X sidelink communication in 38.3xx to cover Public Saftey as well as V2X services in NR sidelink transmissions. Instead, NR Sidelink Communication could be used in 38.3xx to cover V2X as well as others such as Public Safety. 
Xn: network interface between NG-RAN nodes.
NEXT CHANGE
[bookmark: _Toc535274841]5.x	Sidelink
Editor’s Note: The physical layer apsects related to NR sidelink will be captured in this new sub-clause by RAN1, as in 36.300.

NEXT CHANGE
[bookmark: _Toc5707156]6	Layer 2
[bookmark: _Toc5707157]6.1	Overview
The layer 2 of NR is split into the following sublayers: Medium Access Control (MAC), Radio Link Control (RLC), Packet Data Convergence Protocol (PDCP) and Service Data Adaptation Protocol (SDAP). The two figures below depict the Layer 2 architecture for downlink, and uplink, and sidelink where:
-	The physical layer offers to the MAC sublayer transport channels;
-	The MAC sublayer offers to the RLC sublayer logical channels;
-	The RLC sublayer offers to the PDCP sublayer RLC channels;
-	The PDCP sublayer offers to the SDAP sublayer radio bearers;
-	The SDAP sublayer offers to 5GC QoS flows;
-	Comp. refers to header compression and segm. to segmentation;
-	Control channels (BCCH, PCCH are not depicted for clarity).
NOTE:	The gNB may not be able to guarantee that a L2 buffer overflow will never occur. If such overflow occurs, the UE may discard packets in the L2 buffer.


Figure 6.1-1: Downlink Layer 2 Structure


Figure 6.1-2: Uplink Layer 2 Structure
Radio bearers are categorized into two groups: data radio bearers (DRB) for user plane data and signalling radio bearers (SRB) for control plane data. For sidelink, sidelink radio bearers (SLRB) are defined.
Editor’s Note: FFS whether SLRBs can be also categorized into DRB and SRB.

[bookmark: _Toc5707158]6.2	MAC Sublayer
[bookmark: _Toc5707159]6.2.1	Services and Functions
The main services and functions of the MAC sublayer include:
-	Mapping between logical channels and transport channels;
-	Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-	Scheduling information reporting;
-	Error correction through HARQ (one HARQ entity per cell in case of CA);
-	Priority handling between UEs by means of dynamic scheduling;
-	Priority handling between logical channels of one UE by means of logical channel prioritisation;
-	Padding.
A single MAC entity can support multiple numerologies, transmission timings and cells. Mapping restrictions in logical channel prioritisation control which numerology(ies), cell(s), and transmission timing(s) a logical channel can use (see subclause 16.1.2).
The sidelink specific services and functions of the MAC sublayer include:	Comment by LG (Youngdae): This part is based on 36.300
-	Radio resource selection;
-	Packet filtering for NR sidelink communication;
Editor’s Note: FFS for groupcast and uncast as in 38.885.
-	Priority handling between uplink and sidelink transmissions of one UE.
Editor’s Note: RAN2 will not specify any carrier (re)selection procedure in Rel-16.
[bookmark: _Toc5707160]6.2.2	Logical Channels
Different kinds of data transfer services as offered by MAC. Each logical channel type is defined by what type of information is transferred. Logical channels are classified into two groups: Control Channels and Traffic Channels. Control channels are used for the transfer of control plane information only:
-	Broadcast Control Channel (BCCH): a downlink channel for broadcasting system control information.
-	Paging Control Channel (PCCH): a downlink channel that carries paging messages.
-	Common Control Channel (CCCH): channel for transmitting control information between UEs and network. This channel is used for UEs having no RRC connection with the network.
-	Dedicated Control Channel (DCCH): a point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.
-	Sidelink Control Channel (SCCH): a sidelink channel for transmitting control information from one UE to other UE(s).
Editor’s Note: Need for SBCCH is FFS
Traffic channels are used for the transfer of user plane information only:
-	Dedicated Traffic Channel (DTCH): point-to-point channel, dedicated to one UE, for the transfer of user information. A DTCH can exist in both uplink and downlink.
-	Sidelink Control Channel (STCH): a sidelink channel for transmitting user information from one UE to other UE(s).
[bookmark: _Toc5707161]6.2.3	Mapping to Transport Channels
In Downlink, the following connections between logical channels and transport channels exist:
-	BCCH can be mapped to BCH;
-	BCCH can be mapped to DL-SCH;
-	PCCH can be mapped to PCH;
-	CCCH can be mapped to DL-SCH;
-	DCCH can be mapped to DL-SCH;
-	DTCH can be mapped to DL-SCH.
In Uplink, the following connections between logical channels and transport channels exist:
-	CCCH can be mapped to UL-SCH;
-	DCCH can be mapped to UL- SCH;
-	DTCH can be mapped to UL-SCH.
In Sidelink, the following connections between logical channels and transport channels exist:
-	SCCH can be mapped to SL-SCH;
-	STCH can be mapped to SL-SCH;
[bookmark: _Toc5707162]6.2.4	HARQ
The HARQ functionality ensures delivery between peer entities at Layer 1. A single HARQ process supports one TB when the physical layer is not configured for downlink/uplink spatial multiplexing, and when the physical layer is configured for downlink/uplink spatial multiplexing, a single HARQ process supports one or multiple TBs.
[bookmark: _Toc5707163]6.3	RLC Sublayer
[bookmark: _Toc5707164]6.3.1	Transmission Modes
The RLC sublayer supports three transmission modes:
-	Transparent Mode (TM);
-	Unacknowledged Mode (UM);
-	Acknowledged Mode (AM).
The RLC configuration is per logical channel with no dependency on numerologies and/or transmission durations, and ARQ can operate on any of the numerologies and/or transmission durations the logical channel is configured with.
For SRB0, paging and broadcast system information, TM mode is used. For other SRBs AM mode used. For DRBs, either UM or AM mode are used. For SLRBs, either UM or AM mode is used in unicast while UM mode is used in groupcast or broadcast.
Editor’s Note: Need for SBCCH is FFS. If SBCCH is used for SL (see Section 5.2 for physical layer synchronization), a TM RLC entity is configured to submit/receive RLC PDUs for control information, as captured in 38.885.

[bookmark: _Toc5707165]6.3.2	Services and Functions
The main services and functions of the RLC sublayer depend on the transmission mode and include:
-	Transfer of upper layer PDUs;
-	Sequence numbering independent of the one in PDCP (UM and AM);
-	Error Correction through ARQ (AM only);
-	Segmentation (AM and UM) and re-segmentation (AM only) of RLC SDUs;
-	Reassembly of SDU (AM and UM);
-	Duplicate Detection (AM only);
-	RLC SDU discard (AM and UM);
-	RLC re-establishment;
-	Protocol error detection (AM only).
Editor’s Note: No SL specific functions were agreed for RLC

[bookmark: _Toc5707166]6.3.3	ARQ
The ARQ within the RLC sublayer has the following characteristics:
-	ARQ retransmits RLC SDUs or RLC SDU segments based on RLC status reports;
-	Polling for RLC status report is used when needed by RLC;
-	RLC receiver can also trigger RLC status report after detecting a missing RLC SDU or RLC SDU segment.
[bookmark: _Toc5707167]6.4	PDCP Sublayer
[bookmark: _Toc5707168]6.4.1	Services and Functions
The main services and functions of the PDCP sublayer include:
-	Transfer of data (user plane or control plane);
-	Maintenance of PDCP SNs;
-	Header compression and decompression using the ROHC protocol;
-	Ciphering and deciphering;
-	Integrity protection and integrity verification;
-	Timer based SDU discard;
-	For split bearers, routing;
-	Duplication;
-	Reordering and in-order delivery;
-	Out-of-order delivery;
-	Duplicate discarding.
Since PDCP does not allow COUNT to wrap around in DL and UL, it is up to the network to prevent it from happening (e.g. by using a release and add of the corresponding radio bearer or a full configuration).
Editor’s Note: No SL specific functions were agreed for PDCP. SA3 progress may lead to an impact on PDCP.

[bookmark: _Toc5707169]6.5	SDAP Sublayer
The main services and functions of SDAP include:
-	Mapping between a QoS flow and a data radio bearer;
-	Marking QoS flow ID (QFI) in both DL and UL packets.
A single protocol entity of SDAP is configured for each individual PDU session.
Editor’s Note: FFS for configuration of a SDAP entity.
The sidelink specific services and functions of the SDAP sublayer include:
-	Mapping between a QoS flow and a sidelink radio bearer;
-	Marking QoS flow ID (QFI) in SL packets.
Editor’s Note: In 38.885, it is captured only for unicast. However, SA2 agreed QoS flow concept for all cast types.

[bookmark: _Toc5707170]6.6	L2 Data Flow
An example of the Layer 2 Data Flow is depicted on Figure 6.6-1, where a transport block is generated by MAC by concatenating two RLC PDUs from RBx and one RLC PDU from RBy. The two RLC PDUs from RBx each corresponds to one IP packet (n and n+1) while the RLC PDU from RBy is a segment of an IP packet (m).
NOTE:	H depicts the headers and subheaders.


Figure 6.6-1: Data Flow Example
Editor’s Note: FFS for SL data flow. Rapporteur thinks that the above texts could be applied to SL data flow without any change.
NEXT CHANGE
[bookmark: _Toc5707175]7	RRC
[bookmark: _Toc5707176]7.1	Services and Functions
The main services and functions of the RRC sublayer over the Uu interface include:
-	Broadcast of System Information related to AS and NAS;
-	Paging initiated by 5GC or NG-RAN;
-	Establishment, maintenance and release of an RRC connection between the UE and NG-RAN including:
-	Addition, modification and release of carrier aggregation;
-	Addition, modification and release of Dual Connectivity in NR or between E-UTRA and NR.
-	Security functions including key management;
-	Establishment, configuration, maintenance and release of Signalling Radio Bearers (SRBs) and Data Radio Bearers (DRBs);
-	Mobility functions including:
-	Handover and context transfer;
-	UE cell selection and reselection and control of cell selection and reselection;
-	Inter-RAT mobility.
-	QoS management functions;
-	UE measurement reporting and control of the reporting;
-	Detection of and recovery from radio link failure;
-	NAS message transfer to/from NAS from/to UE.
The sidelink specific services and functions of the RRC sublayer include:
For the Uu interface:
-	Configuration of sidelink resource allocation via system information or dedicated signalling;
-	Reporting of UE sidelink information related to sidelink;
-	Measurement and reporting related to sidelink:
-	Reporting of UE assistance information for traffic pattern(s).
For the PC5 interface:
-	Transfer of a PC5-RRC message;
-	Establishment, maintenance and [release] of a UE context related to a PC5-RRC connection between two UEs;
Editor’s Note: Need for PC5-RRC state and explicit PC5-RRC connection establishment procedure is FFS.
-	Detection of radio link failure for a PC5-RRC connection between two UEs.
Editor’s Note: There is no clear agreement on whether RRC performs this function while link failure detection was agreed to be supported for unicast. Since RAN2 prefers to reuse the existing Uu framework on RLF handling, rapporteur propose to capture this as a RRC function over PC5.
[bookmark: _Toc5707177]7.2	Protocol States
RRC supports the following states which can be characterised as follows:
-	RRC_IDLE:
-	PLMN selection;
-	Broadcast of system information;
-	Cell re-selection mobility;
-	Paging for mobile terminated data is initiated by 5GC;
-	DRX for CN paging configured by NAS;.
-	Transmission and reception for NR sidelink communication as well as V2X sidelink communication.
-	RRC_INACTIVE:
-	PLMN selection;
-	Broadcast of system information;
-	Cell re-selection mobility;
-	Paging is initiated by NG-RAN (RAN paging);
-	RAN-based notification area (RNA) is managed by NG- RAN;
-	DRX for RAN paging configured by NG-RAN;
-	5GC - NG-RAN connection (both C/U-planes) is established for UE;
-	The UE AS context is stored in NG-RAN and the UE;
-	NG-RAN knows the RNA which the UE belongs to;.
-	Transmission and reception for NR sidelink communication as well as V2X sidelink communication.
-	RRC_CONNECTED:
-	5GC - NG-RAN connection (both C/U-planes) is established for UE;
-	The UE AS context is stored in NG-RAN and the UE;
-	NG-RAN knows the cell which the UE belongs to;
-	Transfer of unicast data to/from the UE;
-	Network controlled mobility including measurements;.
-	Transmission and reception for NR sidelink communication as well as V2X sidelink communication.
[bookmark: _Toc5707178]7.3	System Information Handling
[bookmark: _Toc5707179]7.3.1	Overview
System Information (SI) consists of a MIB and a number of SIBs, which are divided into Minimum SI and Other SI:
-	Minimum SI comprises basic information required for initial access and information for acquiring any other SI. Minimum SI consists of:
-	MIB contains cell barred status information and essential physical layer information of the cell required to receive further system information, e.g. CORESET#0 configuration. MIB is periodically broadcast on BCH.
-	SIB1 defines the scheduling of other system information blocks and contains information required for initial access. SIB1 is also referred to as Remaining Minimum SI (RMSI) and is periodically broadcast on DL-SCH or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED.
-	Other SI encompasses all SIBs not broadcast in the Minimum SI. Those SIBs can either be periodically broadcast on DL-SCH, broadcast on-demand on DL-SCH (i.e. upon request from UEs in RRC_IDLE or RRC_INACTIVE), or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED. Other SI consists of:
-	SIB2 contains cell re-selection information, mainly related to the serving cell;
-	SIB3 contains information about the serving frequency and intra-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB4 contains information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB5 contains information about E-UTRA frequencies and E-UTRA neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB6 contains an ETWS primary notification;
-	SIB7 contains an ETWS secondary notification;
-	SIB8 contains a CMAS warning notification;
-	SIB9 contains information related to GPS time and Coordinated Universal Time (UTC).);
-	SIBx contains information related to NR sidelink communication as specified in TS 38.331 [12];
-	SIBy contains information related to V2X sidelink communication as specified in TS 36.331 [29] (including a container to carry SystemInformationBlockType21 and/or SystemInformationBlockType26)
Editor’s Note: RAN2#105B agreed that Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.
Editor’s Note: It is FFS whether V2X related SIBs can support on-demand broadcast.
Editor’s Note: It is FFS whether separate SIBs are defined to carry SIB21 and SIB26.
Figure 7.3-1 below summarises System Information provisioning.


Figure 7.3-1: System Information Provisioning
For a cell/frequency that is considered for camping by the UE, the UE is not required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s).
If the UE cannot determine the full contents of the minimum SI of a cell by receiving from that cell, the UE shall consider that cell as barred.
In case of BA, the UE only acquires SI on the active BWP.
NEXT CHANGE
[bookmark: _Toc5707187]7.9	UE Assistance Information
When configured to do so, the UE can signal the network through UEAssistanceInformation if it prefers an adjustment in the connected mode DRX cycle length, or if it is experiencing internal overheating. In the latter case, the UE can express a preference for temporarily reducing the number of maximum secondary component carriers, the maximum aggregated bandwidth and the number of maximum MIMO layers. In both cases, it is up to the gNB whether to accommodate the request. In addition, when configured to do so, the UE can report UL or SL traffic pattern(s) to NG-RAN.
NEXT CHANGE
[bookmark: _Toc5707188]8	NG Identities
[bookmark: _Toc5707189]8.1	UE Identities
In this subclause, the identities used by NR connected to 5GC are listed. For scheduling at cell level, the following identities are used:
-	C-RNTI: unique UE identification used as an identifier of the RRC Connection and for scheduling;
-	CS-RNTI: unique UE identification used for Semi-Persistent Scheduling in the downlink or configured grant in the uplink;
-	INT-RNTI: identification of pre-emption in the downlink;
-	MCS-C-RNTI: unique UE identification used for indicating an alternative MCS table for PDSCH and PUSCH;
-	P-RNTI: identification of Paging and System Information change notification in the downlink;
-	SI-RNTI: identification of Broadcast and System Information in the downlink;
-	SP-CSI-RNTI: unique UE identification used for semi-persistent CSI reporting on PUSCH.
Editor’s Note: FFS for SL specific RNTIs (e.g. SL-RNTI, SL-V-RNTI)
For power and slot format control, the following identities are used:
-	SFI-RNTI: identification of slot format;
-	TPC-PUCCH-RNTI: unique UE identification to control the power of PUCCH;
-	TPC-PUSCH-RNTI: unique UE identification to control the power of PUSCH;
-	TPC-SRS-RNTI: unique UE identification to control the power of SRS.
During the random access procedure, the following identities are also used:
-	RA-RNTI: identification of the Random Access Response in the downlink;
-	Temporary C-RNTI: UE identification temporarily used for scheduling during the random access procedure;
-	Random value for contention resolution: UE identification temporarily used for contention resolution purposes during the random access procedure.
For NR connected to 5GC, the following UE identities are used at NG-RAN level:
-	I-RNTI: used to identify the UE context in RRC_INACTIVE.
NEXT CHANGE
[bookmark: _Toc535274890]8.3	NR sidelink communication related identities
The following identities are used for NR sidelink communication:	Comment by LG (Youngdae): This part is based on 36.300 and needs to be improved for NR sidelink.
-	Source Layer-2 ID: Identifies the sender of the data in NR sidelink communication.
-	Destination Layer-2 ID: Identifies the target of the data in NR sidelink communication.
In case of NR sidelink communication, higher layer provides Source Layer-2 ID and Destination Layer-2 ID, as specified in TS 23.287 [xx].
 Editor’s Note: FFS for length and other details of the IDs.
Editor’s Note: FFS whether to capture the PC5 link identifier defined in TS23.287.
NEXT CHANGE
16.x	NR Sidelink Communication
16.x.1	General
V2X services can be provided by PC5 interface and/or Uu interface. Support of V2X services via the PC5 interface using NR technology is provided by NR sidelink communication, which is a mode of communication whereby UEs can communicate with each other directly over the PC5 interface, as specified in TS 23.287 [xx]. This communication mode is supported when the UE is served by NG-RAN or E-UTRAN and when the UE is outside of NR coverage. NR sidelink communication supports broadcast, groupcast, and unicast transmissions. The UE can use NR sidelink communication for other services such as public safety services than V2X services.	Comment by LG (Youngdae): In WID, it is written that it is noted that the solutions specified in this WI can be used for public safety services when the related service requirements can be met.
16.x.2	Radio Protocol Architecture
[bookmark: _Toc535275429]16.x.2.1	PC5 control plane
The AS protocol stack for the control plane in the PC5 interface consists of at least RRC, PDCP, RLC and MAC sublayers, and the physical layer. The protocol stack of PC5-C is shown in Figure 16.x.2-1.
[image: ]
Figure 16.x.2-1: PC5 control plane (PC5-C) protocol stack.
 Editor’s Note: FFS for AS protocol stack for carrying a PC5-S signaling.
The RRC sublayer supports exchange of a PC5-RRC message between UEs, i.e. a UE can transfer a PC5-RRC message to the other UE over the PC5 interface. Separate RRC messages are used to transfer at least UE capability and AS-layer configuration.
Editor’s Note: FFS on whether the two messages can be transmitted together in the same MAC PDU.
A PC5-RRC connection between two UEs is used to establish a sidelink UE context of each other. If a UE receives a PC5-RRC message from the other UE, the UE can store at least sidelink related UE capability information from the PC5-RRC message as a sidelink UE context of the other UE. Two UEs use the stored sidelink UE context for an upcoming service under the PC5-RRC connection.
Editor’s Note: FFS whether AS configuration information can be also stored in SL UE context.
Editor’s Note: RAN2 will come 	back if there is a problem based on SA2 progress.
Editor’s Note: RAN2 agreed that there is no need for one-to-many PC5-RRC connection establishment among group members for groupcast. FFS whether one-ot-many PC5-RRC message can be supported.
Editor’s Note: The following 2a, 2b and 2c are considered as RAN2 working assumption:
2a:	Do not encapsulate PC5-S message related to link setup into PC5-RRC message for AS-layer configuration.
2b:	PC5-RRC message for AS-layer configuration is not to be sent unprotected, so is not to be sent together with PC5-S messages like Direct Communication Request.
2c:	Do not encapsulate PC5-S message related to link setup into PC5-RRC message for capability information.
For AS-level link management in unicast, SL RLM/RLF declaration is supported. For RLC AM in SL unicast, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached. The AS-level link status (e.g., failure) should be informed to upper layers. No RLM design specific to groupcast, different than the RLM procedure for unicast, is considered. There is no need for RLM/RLF declarations among group members for groupcast.
Discovery procedure and related messages for unicast and groupcast transmission are up to upper layers.
16.x.2.2	PC5 user plane
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.2-2.
[image: ]
Figure 16.x.2-2: PC5 user plane (PC5-U) protocol stack.
Editor’s Note: RAN2 agreed that restrictions to SL LCP procedure may be considered at least based on different casting modes. FFS whether destination id can distinguish casting mode. This agreement could be captured in Stage 3.
16.x.4	Radio Resource Allocation
The UE supporting NR sidelink communication can operate in two modes for resource allocation:
-	Scheduled resource allocation, characterized by:
-	The UE needs to be RRC_CONNECTED in order to transmit data;
-	The UE can be configured with Scheduling Request for which multiple SR resources and configurations can be provided for different sidelink logical channels. Separate SR resources and configurations can be provided for uplink and sidelink.
-	The UE can be configured with Sidelink Buffer Status Reporting. At least sidelink buffer size (bit size is FFS), destination index (bit size is FFS) and LCG ID (detailed format and bit size is FFS) are included in Sidelink Buffer Status MAC CE
-	The NG-RAN schedules transmission resources for transmission of sidelink control information and data. Sidelink Configured Grant is supported for scheduled resource allocation. Multiple active configured sidelink grants are supported in NR sidelink. 
-	Both type 1 and type 2 of Sidelink Configured Grants are supported. For type 2, a confirmation for activation/deactivation of SL configured grant type-2 is supported.
-	UE autonomous resource selection, characterized by:
-	The network can provide pools of resources in which UE autonomously selects sidelink grant for 'sidelink unicast/groupcast/broadcast' via broadcast system information and/or dedicated signalling;
-	Mode 2 resource configuration can be provided for a given validity area where UE does not need to acquire a new Mode 2 resource configuration while moving within the validity area, at least when this configuration is provided by SIB (e.g. reuse valid area of NR SIB). NR SIB validity mechanism is reused to enable validity area for SL resource pool configured via broadcasted system information.	
-	The UE on its own selects resources from resource pools and performs transport format selection to transmit sidelink control information and data;
Editor’s Note: the following agreements may not need to be captured in Stage 2: whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively). The mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources. As in NR Uu, there is a mapping between SL LCH and SL LCG. As in NR Uu, for mode1 the mapping between radio bearer and SL logical channel is provided as part of SL RLC bearer configurations (added or modified). NR SL BSR triggering condition should be based on LTE V2X at least. NR SL BSR cancelling conditions should be based on LTE V2X at least. For SL buffer status, reuse the current definition of buffer status as in NR Uu.
16.x.5	Uu control for support of NR sidelink communication
When the UE is served by NG-RAN or E-UTRAN, the NR sidelink communication can be configured and controlled by NG-RAN or E-UTRAN regardless of which RRC state the UE is in.
If the UE is served by NG-RAN or E-UTRAN, the UE in RRC_CONNECTED may send a Sidelink UE Information message to the serving cell if it is interested in NR V2X sidelink communication transmission in order to request sidelink resources. 
If the UE is served by NG-RAN or E-UTRAN, the UE can provide UE assistance information to the serving cell. The UE assistance information indicates on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id, for sidelink transmission at least for periodic traffic. If sent to an (ng-)eNB, NR Sidelink UE information and/or NR UE Assistance information will be sent as container (OCTET STRING) and actual information will be defined in TS 38.331.
Editor’s Note: FFS whether Sidelink UE information and/or UE assistanc information will be sent only to MN for UE configured with MR-DC.
The UE supporting NR sidelink communication supports measuring and reporting of CBR and reporting of location information to NG-RAN or E-UTRAN.
If MR-DC is configured for a UE performing V2X sidelink communication and/or NR sidelink communication, only MN is allowed to control/configure sidelink resources, i.e. SN is not allowed to control/configure sidelink resources. How gNB controls/configures V2X sidelink communication is specified in TS 36.3xx.	Comment by LG (Youngdae): RAN2 should discuss where this type of inter-RAT control will be specified.
If the UE is served by an ng-eNB or E-UTRAN, the eNB should be able to configure the NR sidelink mode 2 resource pool or configured grant type 1 for NR sidelink communication via dedicated signalling.
gNB should be able to configure the LTE sidelink mode 4 resource pool via dedicated signalling. In addition, gNB should be able to configure LTE sidelink mode3 resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in TS 38.331.	Comment by LG (Youngdae): Where should we need to specify? 36.xxx or 38.xxx?
During handover, the transmission and reception of NR sidelink communication are performed based on at least configuration of the exceptional transmission resource pool and reception resource pool of the target cell, which can be used by the UE during handover, are provided in the handover command; 
The carrier frequencies that may provide sidelink resource configuration or inter-frequency configuration for NR sidelink communication can be (pre-)configured. The frequencies providing inter-frequency NR sidelink configurations are prioritized during cell (re-)selection. It is up to UE implementation how to minimize the interruption of NR sidelink transmission and reception during cell reselection.

NEXT CHANGE
[bookmark: _Toc5707312]B.x	5G V2X operation scenarios with NR sidelink communication over the PC5 interface
For the PC5-interface, the scenarios for 5G V2X with NR sidelink communication can be categorized into standalone and MR-DC scenarios regarding the architecture. 
Figure B.x-1, Figure B.x-2 and Figure B.x-3 illustrate the standalone scenarios to support 5G V2X with NR sidelink communication. 
-	Scenario 1: a gNB provides control/configuration for a UE's V2X communication in both LTE SL and NR SL;
-	Scenario 2: an ng-eNB provides control/configuration for a UE's V2X communication in both LTE SL and NR SL;
-	Scenario 3, an eNB provides control/configuration for a UE's V2X communication in both LTE SL and NR SL.
[image: ]
Figure B.x-1: Scenario 1
[image: ]
Figure B.x-2: Scenario 2
[image: ]
Figure B.x-3: Scenario 3
Figure B.x-4, Figure B.x-5 and Figure B.x-6 illustrate the MR-DC scenarios to support 5G V2X with NR sidelink communication:
-	Scenario 4: a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured with NE-DC;
-	Scenario 5: a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured in NGEN-DC;
-	Scenario 6: a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured in EN-DC. 
[image: ]
Figure B.x-4: Scenario 4

[image: ]
Figure B.x-5: Scenario 5

[image: ]
Figure B.x-6: Scenario 6
END OF THE CHANGE
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