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The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.
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https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fithess
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2023.
All rights reserved.
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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the 5G radio network layer signalling protocol for the F1 interface. The F1 interface
provides means for interconnecting a gNB-CU and agNB-DU of agNB within an NG-RAN, or for interconnecting a
gNB-CU and agNB-DU of an en-gNB within an E-UTRAN. The F1 Application Protocol (F1AP) supports the
functions of F1 interface by signalling procedures defined in the present document. F1AP is devel oped in accordance to
the general principles stated in TS 38.401 [4] and TS 38.470[2].

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto 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 38.470: "NG-RAN; F1 general aspects and principles’.

[3] 3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[4] 3GPP TS 38.401: "NG-RAN; Architecture Description".

[5] ITU-T Recommendation X.691 (2002-07): "Information technology - ASN.1 encoding rules -
Specification of Packed Encoding Rules (PER)".

[6] 3GPP TS 38.300: "NR; Overall description; Stage-2".

[7] 3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".

[8] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

[9] 3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
Application Protocol (X2AP)".

[10] 3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universa
Terrestrial Radio Access Network (E-UTRAN) access'.

[11] 3GPP TS 23.203: "Policy and charging control architecture”.

[12] ITU-T Recommendation X.680 (07/2002): "Information technology — Abstract Syntax Notation
One (ASN.1): Specification of basic notation”.

[13] ITU-T Recommendation X.681 (07/2002): "Information technology — Abstract Syntax Notation
One (ASN.1): Information object specification".

[14] 3GPP TR 25.921: (version.7.0.0): "Guidelines and principles for protocol description and error".

[15] 3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1
Application Protocol (S1AP)".

[16] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.

[17] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.
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[18]

[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]

[27]

[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]

[37]
[38]
[39]
[40]

[41]

[42]

3GPP TS 29.281: "General Packet Radio System (GPRS); Tunnelling Protocol User Plane
(GTPv1-U) ".

3GPP TS 38.414: "NG-RAN; NG data transport”.

3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

3GPP TS 23.501: " System Architecture for the 5G System”.

3GPP TS 38.472: "NG-RAN; F1 signalling transport".

3GPP TS 23.003: "Numbering, addressing and identification".

3GPP TS 38.304: "NR; User Equipment (UE) proceduresin Idle mode and RRC Inactive state ™.
3GPP TS 36.104: "Base Station (BS) radio transmission and reception”.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone”.

3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”.

3GPP TS 38.423: "NG-RAN; Xn application protocol (XnAP)".

3GPP TS 32.422: "Trace control and configuration management".

3GPP TS 38.340: "NR; Backhaul Adaptation Protocol (BAP) specification".

3GPP TS 38.213: "NR; Physical layer procedures for control”.

3GPPTS38.314:" NR; Layer 2 measurements'.

3GPP TS 38.211: "NR; Physical channels and modulation".

3GPP TS 38.214: "NR; Physical layer procedures for data’.

3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT)".

3GPP TS 23.032:" Technical Specification Group Services and System Aspects; Universal
Geographical Area Description (GAD)".

3GPP TS 38.455: "NG-RAN; NR Positioning protocol A (NRPPa)".
3GPP TS 38.133: "NR; Requirements for support of radio resource management".
3GPP TS 37.355: "LTE Positioning Protocol (LPP)".

3GPP TS 23.287: " Architecture enhancements for 5G System (5GS) to support Vehicle-to-
Everything (V2X) services'.

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification”.

3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of
User Equipment (UE) positioning in NG-RAN".
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3 Definitions and abbreviations

3.1 Definitions

elementary procedure: F1AP consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of
interaction between gNB-CU and gNB-DU. These Elementary Procedures are defined separately and are intended to be
used to build up complete sequences in a flexible manner. If the independence between some EPs isrestricted, it is
described under the relevant EP description. Unless otherwise stated by the restrictions, the EPs may be invoked
independently of each other as standal one procedures, which can be active in paralel. The usage of several FLAP EPs
together is specified in stage 2 specifications (e.g., TS 38.470 [2]).

An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:
- Class 1: Elementary Procedures with response (success and/or failure).
- Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:
Successful:

- A signalling message explicitly indicates that the elementary procedure successfully completed with the
receipt of the response.

Unsuccessful:

- A signalling message explicitly indicates that the EP failed.

- Ontime supervision expiry (i.e., absence of expected response).
Successful and Unsuccessful:

- One signalling message reports both successful and unsuccessful outcome for the different included requests.
The response message used is the one defined for successful outcome.

Class 2 EPs are considered always successful.

BH RLC channel: asdefined in TS 38.300 [6].
Conditional handover: asdefined in TS 38.300 [6].
Conditional PSCell Change: asdefined in TS 37.340 [7].
DAPS Handover: asdefined in TS 38.300 [6].

EN-DC operation: Used in this specification when the F1AP is applied for gNB-CU and gNB-DU in E-UTRAN.
gNB: asdefined in TS 38.300 [6].

gNB-CU: asdefined in TS 38.401 [4].

oNB-CU UE F1AP ID: asdefined in TS 38.401 [4].
gNB-DU: as defined in TS 38.401 [4].

oNB-DU UE F1AP ID: asdefined in TS 38.401 [4].
en-gNB: asdefined in TS 37.340 [7].

IAB-MT: asdefined in TS 38.300 [6].

|AB-DU: as defined in TS 38.300 [6].

I AB-node: asdefined in TS 38.300 [6].
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| AB-donor: as defined in TS 38.300 [6].

| AB-donor-CU: asdefined in TS 38.401 [4].

| AB-donor-DU: as defined in TS 38.401 [4].

Other SI: asdefined in TS 38.300 [6].

Public network integrated NPN: as defined in TS 23.501 [21].
Stand-alone Non-Public Network: asdefined in TS 23.501 [21].

UE-associated signalling: When FLAP messages associated to one UE uses the UE-associated logical F1-connection
for association of the message to the UE in gNB-DU and gNB-CU.

UE-associated logical F1-connection: The UE-associated logical F1-connection uses the identities GNB-CU UE F1AP
ID and GNB-DU UE F1AP D according to the definitionin TS 38.401 [4]. For areceived UE associated F1AP
message the gNB-CU identifies the associated UE based on the GNB-CU UE F1AP ID IE and the gNB-DU identifies
the associated UE based on the GNB-DU UE F1AP ID IE. The UE-associated logical F1-connection may exist before
the F1 UE context is setup in gNB-DU.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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].

5GC 5G Core Network

5Ql 5G QoS Identifier

AMF Access and Mobility Management Function
ARP Antenna Reference Point

ARPI Additional RRM Policy Index

BH Backhaul

CAG Closed Access Group

CN Core Network

CG Cell Group

Cal Cell Global Identifier

CHO Conditional Handover

CP Control Plane

CPC Conditional PSCell Change

DAPS Dual Active Protocol Stack

DL Downlink

DL-PRS Downlink Positioning Reference Signal
EN-DC E-UTRA-NR Dual Connectivity

EPC Evolved Packet Core

IAB Integrated Access and Backhaul

IMEISV International Mobile station Equipment Identity and Software Version number
LMF L ocation Management Function

NID Network Identifier

NPN Non-Public Network

NSSAI Network Slice Selection Assistance Information
posSIB Positioning SIB

PNI-NPN Public Network Integrated NPN

RANAC RAN Area Code

RIM Remote Interference Management

RIM-RS RIM Reference Signal

RRC Radio Resource Control

RSRP Reference Signal Received Power

SNPN Stand-alone Non-Public Network

S-NSSAI Single Network Slice Selection Assistance Information
SUL Supplementary Uplink

TAC Tracking Area Code
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TAI Tracking Area ldentity
TRP Transmission-Reception Point
UL-A0A Uplink Angle of Arrival
UL-RTOA Uplink Relative Time of Arrival
UL-SRS Uplink Sounding Reference Signal
Z-A0A Zenith Angles of Arrival

4 General

4.1 Procedure specification principles

The principle for specifying the procedure logic is to specify the functional behaviour of the terminating node exactly
and completely. Any rule that specifies the behaviour of the originating node shall be possible to be verified with
information that is visible within the system.

The following specification principles have been applied for the procedure text in clause 8:
- The procedure text discriminates between:
1) Functionality which "shall" be executed.

The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain
condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the
REQUEST message of a Class 1 EP, the receiving node shall respond with the message used to report
unsuccessful outcome for this procedure, containing an appropriate cause value.

2) Functionality which "shall, if supported” be executed.

The procedure text indicates that the receiving node "shall, if supported,” perform a certain function Y under
acertain condition. If the receiving node supports procedure X, but does not support functionality Y, the
receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the
not supported functionality.

- Any required inclusion of an optional |1E in aresponse message is explicitly indicated in the procedure text. If the
procedure text does not explicitly indicate that an optional 1E shall be included in a response message, the
optional 1E shall not be included. For requirements on including Criticality Diagnostics | E, see clause 10.

4.2 Forwards and backwards compatibility

The forwards and backwards compatibility of the protocol is assured by mechanism where all current and future
messages, and |Es or groups of related IEs, include ID and criticality fields that are coded in a standard format that will
not be changed in the future. These parts can always be decoded regardless of the standard version.

4.3 Specification notations

For the purposes of the present document, the following notations apply:

Procedure When referring to an elementary procedure in the specification the Procedure Name is written with
thefirst lettersin each word in upper case characters followed by the word "procedure”, e.g.
Handover Preparation procedure.

Message When referring to a message in the specification the MESSAGE NAME is written with all letters
in upper case characters followed by the word "message”, e.g. HANDOVER REQUEST message.

IE When referring to an information element (1E) in the specification the Information Element Name
iswritten with the first letters in each word in upper case characters and all lettersin Italic font
followed by the abbreviation "IE", e.g. E-RABID IE.

Vaueof anlE  When referring to the value of an information element (1E) in the specification the "Vaue" is
written asit is specified in the specification enclosed by quotation marks, e.g. "Value".
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5 F1AP services

F1AP provides the signalling service between gNB-DU and the gNB-CU that is required to fulfil the FLAP functions
described in clause 7. F1AP services are divided into two groups:

Non UE-associated services.  They are related to the whole F1 interface instance between the gNB-DU and gNB-
CU utilising anon UE-associated signalling connection.

UE-associated services: They are related to one UE. F1AP functions that provide these services are
associated with a UE-associated signalling connection that is maintained for the UE
in question.

Unless explicitly indicated in the procedure specification, at any instance in time one protocol endpoint shall have a
maximum of one ongoing F1AP procedure related to a certain UE.

All considerations of gNB-DU in this specification also apply to the IAB-DU and | AB-donor-DU, unless stated
otherwise. All considerations of gNB-CU in this specification apply to the |AB-donor-CU as well, unless stated
otherwise.

6 Services expected from signalling transport

The signalling connection shall provide in sequence delivery of FIAP messages. FLAP shall be notified if the signalling
connection breaks.

7 Functions of F1AP

The functions of F1AP are described in TS 38.470 [2].

8 F1AP procedures

8.1 List of FLAP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the
different classes):
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Table 1: Class 1 procedures
Elementary Initiating Message Successful Outcome Unsuccessful Outcome
Procedure Response message Response message
Reset RESET RESET ACKNOWLEDGE
F1 Setup F1 SETUP REQUEST F1 SETUP RESPONSE F1 SETUP FAILURE
gNB-DU GNB-DU GNB-DU GNB-DU CONFIGURATION
Configuration CONFIGURATION CONFIGURATION UPDATE FAILURE
Update UPDATE UPDATE
ACKNOWLEDGE
gNB-CU GNB-CU GNB-CU GNB-CU CONFIGURATION
Configuration CONFIGURATION CONFIGURATION UPDATE FAILURE
Update UPDATE UPDATE
ACKNOWLEDGE
UE Context UE CONTEXT SETUP UE CONTEXT SETUP UE CONTEXT SETUP
Setup REQUEST RESPONSE FAILURE
UE Context UE CONTEXT UE CONTEXT RELEASE
Release (gNB- RELEASE COMMAND |COMPLETE
CU initiated)
UE Context UE CONTEXT UE CONTEXT UE CONTEXT
Modification MODIFICATION MODIFICATION MODIFICATION FAILURE
(gNB-CU REQUEST RESPONSE
initiated)
UE Context UE CONTEXT UE CONTEXT UE CONTEXT
Modification MODIFICATION MODIFICATION MODIFICATION REFUSE
Required (QNB-  |REQUIRED CONFIRM
DU initiated)
Write-Replace WRITE-REPLACE WRITE-REPLACE
Warning WARNING REQUEST WARNING RESPONSE
PWS Cancel PWS CANCEL PWS CANCEL
REQUEST RESPONSE
gNB-DU GNB-DU RESOURCE GNB-DU RESOURCE
Resource COORDINATION COORDINATION
Coordination REQUEST RESPONSE
F1 Removal F1 REMOVAL F1 REMOVAL F1 REMOVAL FAILURE
REQUEST RESPONSE
BAP Mapping BAP MAPPING BAP MAPPING BAP MAPPING
Configuration CONFIGURATION CONFIGURATION CONFIGURATION FAILURE
ACKNOWLEDGE
GNB-DU GNB-DU RESOURCE GNB-DU RESOURCE GNB-DU RESOURCE
Resource CONFIGURATION CONFIGURATION CONFIGURATION FAILURE
Configuration ACKNOWLEDGE
IAB TNL Address |[IAB TNL ADDRESS IAB TNL ADDRESS IAB TNL ADDRESS
Allocation REQUEST RESPONSE FAILURE
IAB UP IAB UP IAB UP IAB UP CONFIGURATION
Configuration CONFIGURATION CONFIGURATION UPDATE FAILURE
Update UPDATE REQUEST UPDATE RESPONSE
Resource Status |[RESOURCE STATUS RESOURCE STATUS RESOURCE STATUS
Reporting REQUEST RESPONSE FAILURE
Initiation
Positioning POSITIONING POSITIONING POSITIONING
Measurement MEASUREMENT MEASUREMENT MEASUREMENT FAILURE
REQUEST RESPONSE
Positioning POSITIONING POSITIONING POSITIONING
Information INFORMATION INFORMATION INFORMATION FAILURE
Exchange REQUEST RESPONSE
TRP Information |TRP INFORMATION TRP INFORMATION TRP INFORMATION
Exchange REQUEST RESPONSE FAILURE
Positioning POSITIONING POSITIONING POSITIONING ACTIVATION
Activation ACTIVATION ACTIVATION RESPONSE (FAILURE
REQUEST
E-CID E-CID MEASUREMENT |E-CID MEASUREMENT E-CID MEASUREMENT
Measurement INITIATION REQUEST  [INITIATION RESPONSE INITIATION FAILURE
Initiation
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Table 2: Class 2 procedures

Elementary Procedure

Message

Error Indication

ERROR INDICATION

UE Context Release Request (QNB-
DU initiated)

UE CONTEXT RELEASE REQUEST

Initial UL RRC Message Transfer

INITIAL UL RRC MESSAGE
TRANSFER

DL RRC Message Transfer

DL RRC MESSAGE TRANSFER

UL RRC Message Transfer

UL RRC MESSAGE TRANSFER

UE Inactivity Notification

UE INACTIVITY NOTIFICATION

System Information Delivery

SYSTEM INFORMATION DELIVERY
COMMAND

Paging

PAGING

Notify

NOTIFY

PWS Restart Indication

PWS RESTART INDICATION

PWS Failure Indication

PWS FAILURE INDICATION

gNB-DU Status Indication

GNB-DU STATUS INDICATION

RRC Delivery Report

RRC DELIVERY REPORT

Network Access Rate Reduction

NETWORK ACCESS RATE

REDUCTION
Trace Start TRACE START
Deactivate Trace DEACTIVATE TRACE

DU-CU Radio Information Transfer

DU-CU RADIO INFORMATION
TRANSFER

CU-DU Radio Information Transfer

CU-DU RADIO INFORMATION
TRANSFER

Resource Status Reporting

RESOURCE STATUS UPDATE

Access And Mobility Indication

ACCESS AND MOBILITY
INDICATION

Reference Time Information
Reporting Control

REFERENCE TIME INFORMATION
REPORTING CONTROL

Reference Time Information Report

REFERENCE TIME INFORMATION
REPORT

Access Success

ACCESS SUCCESS

Cell Traffic Trace

CELL TRAFFIC TRACE

Positioning Assistance Information
Control

POSITIONING ASSISTANCE
INFORMATION CONTROL

Positioning Assistance Information
Feedback

POSITIONING ASSISTANCE
INFORMATION FEEDBACK

Positioning Measurement Report

POSITIONING MEASUREMENT
REPORT

Positioning Measurement Abort

POSITIONING MEASUREMENT
ABORT

Positioning Measurement Failure
Indication

POSITIONING MEASUREMENT
FAILURE INDICATION

Positioning Measurement Update

POSITIONING MEASUREMENT
UPDATE

Positioning Deactivation

POSITIONING DEACTIVATION

E-CID Measurement Failure
Indication

E-CID MEASUREMENT FAILURE
INDICATION

E-CID Measurement Report

E-CID MEASUREMENT REPORT

E-CID Measurement Termination

E-CID MEASUREMENT
TERMINATION COMMAND

Positioning Information Update

POSITIONING INFORMATION
UPDATE

Positioning System Information
Delivery

POSITIONING SYSTEM
INFORMATION DELIVERY
COMMAND
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8.2 Interface Management procedures
8.2.1 Reset
8.2.1.1 General

The purpose of the Reset procedureisto initialise or re-initialise the FLAP UE-related contexts, in the event of a failure
in the gNB-CU or gNB-DU. This procedure does not affect the application level configuration data exchanged during,
e.g., the F1 Setup procedure.

The procedure uses non-UE associated signalling.

8.2.1.2 Successful Operation
8.2.1.2.1 Reset Procedure Initiated from the gNB-CU
gNB-DU gNB-CU
< RESET
RESET ACKNOWLEDGE
| |

Figure 8.2.1.2.1-1: Reset procedure initiated from the gNB-CU. Successful operation

In the event of afailure at the gNB-CU, which has resulted in the loss of some or all transaction reference information,
aRESET message shall be sent to the gNB-DU.

At reception of the RESET message the gNB-DU shall release all allocated resources on F1 and radio resources related
to the UE association(s) indicated explicitly or implicitly in the RESET message and remove the indicated UE contexts
including FIAP ID.

After the gNB-DU has released al assigned F1 resources and the UE F1AP IDsfor al indicated UE associations which
can be used for new UE-associated logical F1-connections over the F1 interface, the gNB-DU shall respond with the
RESET ACKNOWLEDGE message. The gNB-DU does not need to wait for the release of radio resources to be
completed before returning the RESET ACKNOWLEDGE message.

If the RESET message contains the UE-associated logical F1-connection list |E, then:

- ThegNB-DU shall use the gNB-CU UE F1AP ID IE and/or the gNB-DU UE F1AP ID IE to explicitly identify
the UE association(s) to be reset.

- ThegNB-DU shal include in the RESET ACKNOWLEDGE message, for each UE association to be reset, the
UE-associated logical F1-connection Item | E in the UE-associated logical F1-connection list IE. The UE-
associated logical F1-connection Item IEs shall be in the same order as received in the RESET message and
shall include also unknown UE-associated logical F1-connections. Empty UE-associated logical F1-connection
Item |Es, received in the RESET message, may be omitted in the RESET ACKNOWLEDGE message.

- If thegNB-CU UE F1AP ID IE isincluded in the UE-associated logical F1-connection Item |E for a UE
association, the gNB-DU shall include the gNB-CU UE F1AP ID IE in the corresponding UE-associated |ogical
F1-connection Item |E in the RESET ACKNOWLEDGE message.
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If the gNB-DU UE F1AP ID IE isincluded in the UE-associated logical F1-connection Item |E for aUE
association, the gNB-DU shall include the gNB-DU UE F1AP ID IE in the corresponding UE-associated logical
F1-connection Item |E in the RESET ACKNOWLEDGE message.

Interactionswith other procedures:

If the RESET message is received, any other ongoing procedure (except for another Reset procedure) on the same F1
interface related to a UE association, indicated explicitly or implicitly in the RESET message, shall be aborted.

8.2.1.2.2 Reset Procedure Initiated from the gNB-DU

gNB-DU gNB-CU

RESET

RESET ACKNOWLEDGE

Figure 8.2.1.2.2-1: Reset procedure initiated from the gNB-DU. Successful operation

In the event of afailure at the gNB-DU, which has resulted in the loss of some or all transaction reference information,
aRESET message shall be sent to the gNB-CU.

At reception of the RESET message the gNB-CU shall release all allocated resources on F1 related to the UE
association(s) indicated explicitly or implicitly in the RESET message and remove the F1AP ID for the indicated UE
associations.

After the gNB-CU has released all assigned F1 resources and the UE F1AP IDsfor all indicated UE associations which
can be used for new UE-associated logical F1-connections over the F1 interface, the gNB-CU shall respond with the
RESET ACKNOWLEDGE message.

If the RESET message contains the UE-associated logical F1-connection list I1E, then:

The gNB-CU shall use the gNB-CU UE F1AP ID |E and/or the gNB-DU UE F1AP ID |E to explicitly identify
the UE association(s) to be reset.

The gNB-CU shall in the RESET ACKNOWLEDGE message include, for each UE association to be reset, the
UE-associated logical F1-connection Item | E in the UE-associated logical F1-connection list IE. The UE-
associated logical F1-connection Item IEs shall be in the same order as received in the RESET message and
shall include also unknown UE-associated logical F1-connections. Empty UE-associated logical F1-connection
Item |Es, received in the RESET message, may be omitted in the RESET ACKNOWLEDGE message.

If the gNB-CU UE F1AP ID IE isincluded in the UE-associated logical F1-connection Item IE for aUE
association, the gNB-CU shall include the gNB-CU UE F1AP ID IE in the corresponding UE-associated logical
F1-connection Item |E in the RESET ACKNOWLEDGE message.

If the gNB-DU UE F1AP ID IE isincluded in a UE-associated logical F1-connection Item |E for aUE
association, the gNB-CU shall include the gNB-DU UE F1AP ID IE in the corresponding UE-associated logical
F1-connection Item |E in the RESET ACKNOWLEDGE message.

Interactionswith other procedures:

If the RESET message is received, any other ongoing procedure (except for another Reset procedure) on the same F1
interface related to a UE association, indicated explicitly or implicitly in the RESET message, shall be aborted.
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8.2.1.3 Abnormal Conditions
Not applicable.

8.2.2 Error Indication

8221 General

The Error Indication procedureisinitiated by a node in order to report detected errorsin one incoming message,
provided they cannot be reported by an appropriate failure message.

If the error situation arises due to reception of a message utilising UE associated signalling, then the Error Indication
procedure uses UE associated signalling. Otherwise the procedure uses non-UE associated signalling.

8.2.2.2 Successful Operation

ERROR INDICATION

.

Figure 8.2.2.2-1: Error Indication procedure, gNB-CU originated. Successful operation

ERROR INDICATION

Ii

Figure 8.2.2.2-2: Error Indication procedure, gNB-DU originated. Successful operation

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure isinitiated by an ERROR
INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at |least either the Cause | E or the Criticality Diagnostics |E. In case
the Error Indication procedure is triggered by utilising UE associated signalling the gNB-CU UE F1AP ID |IE and gNB-
DU UE F1AP ID IE shall beincluded in the ERROR INDICATION message. If one or both of the gNB-CU UE F1AP
ID IE and the gNB-DU UE F1AP ID IE are not correct, the cause shall be set to appropriate value, e.g., "Unknown or
aready alocated gNB-CU UE F1AP ID", "Unknown or aready allocated gNB-DU UE F1AP ID" or "Unknown or
inconsistent pair of UE F1IAP ID".

8.2.23 Abnormal Conditions
Not applicable.

8.2.3 F1 Setup

8.2.3.1 General
The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU

to correctly interoperate on the F1 interface. This procedure shall be the first FLAP procedure triggered for the F1-C
interface instance after a TNL association has become operational.
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NOTE: If F1-C signalling transport is shared among multiple F1-C interface instances, one F1 Setup procedureis
issued per F1-C interface instance to be setup, i.e. several F1 Setup procedures may be issued viathe
same TNL association after that TNL association has become operational.

NOTE: Exchange of application level configuration data also applies between the gNB-DU and the gNB-CU in
case the DU does not broadcast system information other than for radio frame timing and SFN, as
specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly
specified.

The procedure uses non-UE associated signalling.

This procedure erases any existing application level configuration datain the two nodes and replacesit by the one
received. This procedure also re-initialises the F1IAP UE-related contexts (if any) and erases all related signalling
connectionsin the two nodes like a Reset procedure would do.

8.2.3.2 Successful Operation

gNB-DU gNB-CU

F1 SETUP REQUEST

\ 4

F1 SETUP RESPONSE

Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation

The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the
gNB-CU. The gNB-CU responds with aF1 SETUP RESPONSE message including the appropriate data.

The exchanged data shall be stored in respective node and used as long as there is an operational TNL association.
When this procedure is finished, the F1 interface is operational and other F1 messages may be exchanged.

If the F1 SETUP REQUEST message contains the gNB-DU Name | E, the gNB-CU may use this |E as a human readable
name of the gNB-DU. If the F1 SETUP REQUEST message contains the Extended gNB-DU Name | E, the gNB-CU
may use this | E as a human readable name of the gNB-DU and shall ignore the gNB-DU Name | E if included.

If the F1 SETUP RESPONSE message contains the gNB-CU Name IE, the gNB-DU may use this |E as a human
readable name of the gNB-CU. If the F1 SETUP RESPONSE message contains the Extended gNB-CU Name IE, the
gNB-DU may use this | E as a human readable name of the gNB-CU and shall ignore the gNB-CU Name IE if included.

If the F1 SETUP REQUEST message contains the gNB-DU Served Cells List |E, the gNB-CU shall take into account as
specified in TS 38.401 [4].

For NG-RAN, the gNB-DU shall include the gNB-DU System Information |IE and the TAI Sice Support List IE in the
F1 SETUP REQUEST message.

The gNB-CU may include the Cells to be Activated List IE in the F1 SETUP RESPONSE message. The Cellsto be
Activated List IE includes alist of cellsthat the gNB-CU requests the gNB-DU to activate. The gNB-DU shall activate
the cellsincluded in the Cells to be Activated List | E and reconfigure the physical cell identity for cells for which the
NR PCI IE isincluded.

If Cellsto be Activated List Item IE isincluded in the F1 SETUP RESPONSE message, and the information for the cell
indicated by the NR CGI IE includes the I1AB Info 1AB-donor-CU IE, the gNB-DU shall, if supported, apply the |AB
STC Info IE therein to the indicated cell.

For NG-RAN, the gNB-CU shall include the gNB-CU System Information |E in the F1 SETUP RESPONSE message.

For NG-RAN, the gNB-DU may include the RAN Area Code |E in the F1 SETUP REQUEST message. The gNB-CU
may useit according to TS 38.300 [6].
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For NG-RAN, the gNB-CU may include Available PLMN List |E, and optionally also Extended Available PLMN List
|E in the F1 SETUP RESPONSE message, if the available PLMN(s) are different from what gNB-DU has provided in
F1 SETUP REQUEST message, gNB-DU shall take thisinto account and only broadcast the PLMN(s) included in the
received Available PLMN list(s).

For NG-RAN, the gNB-CU may include Available SNPN ID List IE in the F1 SETUP RESPONSE message. If the
available SNPN(s) are different from what gNB-DU has provided in F1 SETUP REQUEST message, gNB-DU shall
take this into account and only broadcast the SNPN(s) included in the received Available SNPN ID list.

The Latest RRC Version Enhanced | E shall be included in the F1 SETUP REQUEST message and in the F1 SETUP
RESPONSE message.

If in F1 SETUP REQUEST message, the Cell Direction |E is present, the gNB-CU should use it to understand whether
the cell isfor UL or DL only. If in F1 SETUP REQUEST message, the Cell Direction IE is omitted in the Served Cell
Information |E it shall be interpreted as that the Cell Direction is Bi-directional.

If the Intended TDD DL-UL Configuration |E is present in the F1 SETUP REQUEST message, the receiving gNB-CU
shall use the received information for Cross Link Interference management and/or NR-DC power coordination. The
gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or more gNB-DUs. The
gNB-CU shall consider the received Intended TDD DL-UL Configuration content valid until reception of an update of
the | E for the same cell(s).

If the Aggressor gNB Set ID |E isincluded in the Served Cell Information |E in the F1 SETUP REQUEST message, the
gNB-CU shall, if supported, take it into account.

If the VictimgNB Set ID IE isincluded in the Served Cell Information IE in the F1 SETUP REQUEST message, the
gNB-CU shall, if supported, take it into account.

If the F1 SETUP REQUEST message contains the Transport Layer Address Info |E, the gNB-CU shall, if supported,
take into account for 1PSec tunnel establishment.

If the S-N Offset |E is contained in the Served Cell Information |E in the F1 SETUP REQUEST message, the gNB-CU
shall, if supported, use thisinformation to deduce the SFNO offset of the reported cell.

If the F1 SETUP RESPONSE message contains the Transport Layer Address Info IE, the gNB-DU shall, if supported,
take into account for 1PSec tunnel establishment.

If the F1 SETUP RESPONSE message contains the Uplink BH Non-UP Traffic Mapping |E, the gNB-DU shall, if
supported, consider the information therein for mapping of non-UP uplink traffic.

If the BAP Address IE isincluded in the F1 SETUP REQUEST, the receiving gNB-CU shall, if supported, consider the
information therein for discovering the collocation of an IAB-DU and an IAB-MT.

If the F1 SETUP REQUEST message isreceived from an | AB-donor-DU, the gNB-CU shall, if supported, include the
BAP Address |E in the F1 SETUP RESPONSE message.

NOTE: How to identify the |AB-donor-DU is up to gNB-CU implementation.

If the F1 SETUP RESPONSE message contains the BAP Address | E, the gNB-DU shall, if supported, store the received
BAP address and use it as specified in TS 38.340 [30].

If the NR PRACH Configuration List IE isincluded in the Served Cell Information |E contained in the F1 SETUP
REQUEST message, the gNB-CU may store the information, and forward it to other RAN nodes for RACH
optimisation. If the L139 Info |E included in the NR PRACH Configuration List IE is present, it shall contain the Root
Sequence Index |E.
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8.2.3.3 Unsuccessful Operation

gNB-DU gNB-CU

F1 SETUP REQUEST

\ 4

F1 SETUP FAILURE

] ]
Figure 8.2.3.3-1: F1 Setup procedure: Unsuccessful Operation
If the gNB-CU cannot accept the setup, it should respond with aF1 SETUP FAILURE and appropriate cause val ue.
If the F1 SETUP FAILURE message includes the Time To Wait |E, the gNB-DU shall wait at least for the indicated
time before reinitiating the F1 setup towards the same gNB-CU.
8.2.34 Abnormal Conditions
Not applicable.

8.2.4  gNB-DU Configuration Update

8241 General

The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed
for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing
UE-related contexts, if any. The procedure uses non-UE associated signalling.

NOTE: Update of application level configuration data also applies between the gNB-DU and the gNB-CU in case
the DU does not broadcast system information other than for radio frame timing and SFN, as specified in
the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.

8.2.4.2 Successful Operation

gNB-DU gNB-CU

GNB-DU CONFIGURATION UPDATE

»
P>

GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE

Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation

The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU
including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU
responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it
successfully updated the configuration data. If an information element is not included in the GNB-DU
CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not
changed and shall continue to operate the F1-C interface with the existing related configuration data.

The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association
or until any further update is performed.
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If gNB-DU ID IE is contained in the GNB-DU CONFIGURATION UPDATE message for a newly established SCTP
association, the gNB-CU will associate this association with the related gNB-DU.

If Served Cells To Add Item | E is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall
add cell information according to the information in the Served Cell Information IE. For NG-RAN, the gNB-DU shall
include the gNB-DU System I nformation I E.

If Served Cells To Modify Item I E is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU
shall modify information of cell indicated by Old NR CGI |E according to the information in the Served Cell
Information |E and overwrite the served cell information for the affected served cell. Further, if the gNB-DU System
Information | E is present the gNB-CU shall store and replace any previous information received.

If Served Cells To Delete Item | E is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU
shall delete information of cell indicated by Old NR CGl |E.

If Cells Satus Item |E is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall update
the information about the cells, as described in TS 38.401 [4]. If if the Switching Off Ongoing IE is present in the Cells
Satus Item | E, contained in the GNB-DU CONFIGURATION UPDATE message, and the corresponding Service Sate
IE is set to "Out-of-Service", the gNB-CU shall ignore the Switching Off Ongoing I E.

If Cellsto be Activated List Item | E is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
message, the gNB-DU shall activate the cell indicated by NR CGI |1E and reconfigure the physical cell identity for cells
for which the NR PCI |E isincluded.

If Cellsto be Activated List Item | E is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cellsto
be Activated List Item | E.

If Cellsto be Activated List Item |E isincluded in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
message, and the information for the cell indicated by the NR CGlI |E includes the |AB Info | AB-donor-CU |E, the gNB-
DU shall, if supported, apply the IAB STC Info | E therein to the indicated cell.

If Cellsto be Deactivated List Item | E is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
message, the gNB-DU shall deactivate al the cellswith NR CGlI listed in the |E.

If Dedicated S Delivery Needed UE List |E is contained in the GNB-DU CONFIGURATION UPDATE message, the
gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC

message.

For NG-RAN, the gNB-CU shall include the gNB-CU System Information |E in the GNB-DU CONFIGURATION
UPDATE ACKNOWLEDGE message. The SIB type to Be Updated List | E shall contain the full list of SIBsto be
broadcast.

For NG-RAN, the gNB-DU may include the RAN Area Code |E in the GNB-DU CONFIGURATION UPDATE
message. The gNB-CU shall store and replace any previously provided RAN Area Code | E by the received RAN Area
Code |E.

If Available PLMN List |E, and optionally also Extended Available PLMN List IE, is contained in GNB-DU
CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall overwrite the whole available PLMN
list and update the corresponding system information.

If Available SNPN ID List IE is contained in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the
gNB-DU shall overwrite the whole available SNPN ID list and update the corresponding system information.

If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is present, the gNB-CU should use it to
understand whether the cell isfor UL or DL only. If in GNB-DU CONFIGURATION UPDATE message, the Cell
Direction |E is omitted in the Served Cell Information IE it shall be interpreted as that the Cell Direction is Bi-
directional.

If the GNB-DU CONFIGURATION UPDATE message includes gNB-DU TNL Association To Remove List |E, the
gNB-CU shall, if supported, initiate removal of the TNL association(s) indicated by gNB-DU TNL endpoint(s) and
gNB-CU TNL endpoint(s) if the TNL Association Transport Layer Address gNB-CU IE is present, or the TNL
association(s) indicated by gNB-DU TNL endpoint(s) if the TNL Association Transport Layer AddressgNB-CU IE is
absent:
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- if thereceived TNL Association Transport Layer Address |E includes the Port Number |E, the gNB-DU TNL
endpoint isidentified by the Endpoint IP Address |E and the Port Number |E. Otherwise, the gNB-DU TNL
endpoints correspond to all gNB-DU TNL endpoints identified by the Endpoint P Address |E and any port
number(s).

- if thereceived TNL Association Transport Layer Address gNB-CU |E includes the Port Number |E, the gNB-CU
TNL endpoint isidentified by the Endpoint IP Address | E and the Port Number 1E. Otherwise, the gNB-CU TNL
endpoints correspond to all gNB-CU TNL endpointsidentified by the Endpoint IP Address |E and any port
number(s).

If the Intended TDD DL-UL Configuration IE is present in the GNB-DU CONFIGURATION UPDATE message, the
receiving gNB-CU shall use the received information for Cross Link Interference management and/or NR-DC power
coordination. The gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or
more gNB-DUs. The gNB-CU shall consider the received Intended TDD DL-UL Configuration |E content valid until
reception of an update of the | E for the same cell(s).

If the Aggressor gNB Set ID IE isincluded in the Served Cell Information |E in the GNB-DU CONFIGURATION
UPDATE message, the gNB-CU shall, if supported, take it into account.

If the Victim gNB Set ID IE isincluded in the Served Cell Information IE in the GNB-DU CONFIGURATION
UPDATE message, the gNB-CU shall, if supported, take it into account.

If the GNB-DU CONFIGURATION UPDATE message includes Transport Layer Address Info |E, the gNB-CU shall,
if supported, take into account for |PSec tunnel establishment.

If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message includes Transport Layer Address Info IE,
the gNB-DU shall, if supported, take into account for 1PSec tunnel establishment.

If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the Uplink BH Non-UP Traffic
Mapping IE, the gNB-DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic.

If the SN Offset IE is contained in the Served Cell Information |E in GNB-DU CONFIGURATION UPDATE
message, the gNB-CU shall, if supported, use thisinformation to deduce the SFNO offset of the reported cell.

If the NR PRACH Configuration List IE isincluded in the Served Cell Information |E contained in the GNB-DU
CONFIGURATION UPDATE message, the gNB-CU may store the information, and forward it to other RAN nodes for
RACH optimisation. If the L139 Info |E included in the NR PRACH Configuration List |E is present, it shall contain the
Root Sequence Index |E.

If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the BAP Address | E, the gNB-DU
shall, if supported, store the received BAP address and use it as specified in TS 38.340 [30].

If the gNB-DU Name IE isincluded in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may store it
or update this |E value if already stored, and use it as a human readable name of the gNB-DU. If the Extended gNB-DU
Name |E isincluded in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may store it or update this
|E valueif already stored, and use it as a human readable name of the gNB-DU and shall ignore the gNB-DU Name |E
if also included.

8.2.4.3 Unsuccessful Operation

gNB-DU gNB-CU

GNB-DU CONFIGURATION UPDATE

A 4

GNB-DU CONFIGURATION UPDATE FAILURE

Figure 8.2.4.3-1: gNB-DU Configuration Update procedure: Unsuccessful Operation
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If the gNB-CU cannot accept the update, it shall respond with a GNB-DU CONFIGURATION UPDATE FAILURE
message and appropriate cause value.

If the GNB-DU CONFIGURATION UPDATE FAILURE message includes the Time To Wait | E, the gNB-DU shall
walit at least for the indicated time before reinitiating the GNB-DU CONFIGURATION UPDATE message towards the
same gNB-CU.

8.24.4 Abnormal Conditions
Not applicable.

8.2.5 gNB-CU Configuration Update

8.25.1 General

The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed
for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-
related contexts, if any. The procedure uses hon-UE associated signalling.

8.2.5.2 Successful Operation

gNB-DU gNB-CU

GNB-CU CONFIGURATION UPDATE

<

GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE

Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation

The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the
appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION
UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an
information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall
interpret that the corresponding configuration datais not changed and shall continue to operate the F1-C interface with
the existing related configuration data.

The updated configuration data shall be stored in the respective node and used as long as there is an operational TNL
association or until any further update is performed.

If Cellsto be Activated List Item |E is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU
shall activate the cell indicated by NR CGI |E and reconfigure the physical cell identity for which the NR PCI IE is
included.

If Cellsto be Deactivated List Item |E is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-
DU shall deactivate the cell indicated by NR CGI |E.

If Cellsto be Activated List Item | E is contained in the GNB-CU CONFIGURATION UPDATE message and the
indicated cells are already activated, the gNB-DU shall update the cell information received in Cellsto be Activated List
ItemIE.

If Cellsto be Activated List Item |E isincluded in the GNB-CU CONFIGURATION UPDATE message, and the
information for the cell indicated by the NR CGlI |E includes the | AB Info IAB-donor-CU |E, the gNB-DU shall, if
supported, apply the IAB STC Info | E therein to the indicated cell.

If the gNB-CU System Information 1E is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-
DU shall include the Dedicated S Delivery Needed UE List |E in the GNB-CU CONFIGURATION UPDATE
ACKNOWLEDGE message for UEs that are unable to receive system information from broadcast.
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If Dedicated S Delivery Needed UE List |E is contained in the GNB-CU CONFIGURATION UPDATE
ACKNOWLEDGE message, the gNB-CU should take it into account when informing the UE of the updated system
information via the dedicated RRC message.

If the gNB-CU TNL Association To Add List IE is contained in the gNB-CU CONFIGURATION UPDATE message,
the gNB-DU shall, if supported, use it to establish the TNL association(s) with the gNB-CU. If the gNB-CU TNL
Association To Add List isincluded in the GNB-CU CONFIGURATION UPDATE message, and if the TNL
Association Transport Layer Information |E does not include the Port Number |E, the gNB-DU shall assume that port
number value 38472 is used for the endpoint. The gNB-DU shall report to the gNB-CU, in the gNB-CU
CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s)
with the gNB-CU asfollows:

- Alist of TNL address(es) with which the gNB-DU successfully established the TNL association shall be
included in the gNB-CU TNL Association Setup List IE;

- Alist of TNL address(es) with which the gNB-DU failed to establish the TNL association shall be included in
the gNB-CU TNL Association Failed To Setup List IE.

If the GNB-CU CONFIGURATION UPDATE message includes gNB-CU TNL Association To Remove List |E, the
gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by gNB-CU TNL endpoint(s) and
gNB-DU TNL endpoint(s) if the TNL Association Transport Layer Address gNB-DU |E is present, or the TNL
association(s) indicated by gNB-CU TNL endpoint(s) if the TNL Association Transport Layer AddressgNB-DU IE is
absent:

- if thereceived TNL Association Transport Layer Address |E includes the Port Number |E, the gNB-CU TNL
endpoint isidentified by the Endpoint IP Address |E and the Port Number |E. Otherwise, the gNB-CU TNL
endpoints correspond to all gNB-CU TNL endpointsidentified by the Endpoint IP Address |E and any port
number(s).

- if thereceived TNL Association Transport Layer Address gNB-DU | E includes the Port Number |E, the gNB-
DU TNL endpoint isidentified by the Endpoint IP Address |E and the Port Number |E. Otherwise, the gNB-DU
TNL endpoints correspond to all gNB-DU node TNL endpoints identified by the Endpoint |P Address |IE and
any port number(s).

If the gNB-CU TNL Association To Update List |E is contained in the gNB-CU CONFIGURATION UPDATE message
the gNB-DU shall, if supported, overwrite the previoudly stored information for the related TNL Association(s).

- if thereceived TNL Association Transport Layer Address |E includes the Port Number |E, the gNB-CU TNL
endpoint isidentified by the Endpoint IP Address | E and the Port Number |E. Otherwise, the gNB-CU TNL
endpoints correspond to all gNB-CU TNL endpointsidentified by the Endpoint IP Address |E and any port
number(s).

If in the gNB-CU CONFIGURATION UPDATE message the TNL Association usage |E isincluded in the gNB-CU
TNL Association To Add List |E or the gNB-CU TNL Association To Update List | E, the gNB-DU node shall, if
supported, useit as described in TS 38.472 [22].

For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-CU CONFIGURATION
UPDATE message. The SB type to Be Updated List |E shall contain the full list of SIBsto be broadcast.

If Protected E-UTRA Resources List IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-
DU shall protect the corresponding resource of the cellsindicated by E-UTRA Cells List | E for spectrum sharing
between E-UTRA and NR.

If the GNB-CU CONFIGURATION UPDATE message contains the Protected E-UTRA Resource Indication IE, the
receiving gNB-DU should forward it to lower layers and use it for cell-level resource coordination. The gNB-DU shall
consider the received Protected E-UTRA Resource Indication |E when expressing its desired resource allocation during
gNB-DU Resource Coordination procedure. The gNB-DU shall consider the received Protected E-UTRA Resource
Indication |E content valid until reception of a new update of the | E for the same gNB-DU.

If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-CU
CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available PLMN list and update the
corresponding system information.

If Available SNPN ID List IE is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall
overwrite the whole available SNPN ID list and update the corresponding system information.
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If Cells Failed to be Activated Item | E is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
message, the gNB-CU shall consider that the indicated cells are out-of-service as defined in TS 38.401 [4].

If the Neighbour Cell Information List IE is present in the GNB-CU CONFIGURATION UPDATE message, the
receiving gNB-DU shall use the received information for Cross Link Interference management and/or NR-DC power
coordination. The gNB-DU shall consider the received Neighbour Cell Information List I1E content valid until reception
of an update of the |E for the same cell(s). If the Intended TDD DL-UL Configuration NR |E is absent from the
Neighbour Cell Information List | E, whereas the corresponding NR CGlI |E is present, the receiving gNB-DU shall
remove the previously stored Neighbour Cell Information |E corresponding to the NR CGl.

If the GNB-CU CONFIGURATION UPDATE message includes Transport Layer Address Info |E, the gNB-DU shall,
if supported, take into account for 1PSec tunnel establishment.

If the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message includes Transport Layer Address Info IE,
the gNB-CU shall, if supported, take into account for IPSec tunnel establishment.

If the GNB-CU CONFIGURATION UPDATE message contains the Uplink BH Non-UP Traffic Mapping | E, the gNB-
DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic.

If the IAB Barred IE isincluded in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if
supported, consider it as an indication of whether the cell allows 1 AB-node access or not.

If the BAP Address IE isincluded in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if
supported, store the received BAP address and use it as specified in TS 38.340 [30].

If the gNB-CU Name IE isincluded in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU may storeit
or update this |E value if already stored, and use it as a human readable name of the gNB-CU. If the Extended gNB-CU
Name |E isincluded in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU may storeit or update this
IE valueif already stored, and use it as a human readable name of the gNB-CU and shall ignore the gNB-CU Name | E if
also included.

8.25.3 Unsuccessful Operation

gNB-DU gNB-CU

GNB-CU CONFIGURATION UPDATE

<

GNB-CU CONFIGURATION UPDATE FAILURE

A 4

Figure 8.2.5.3-1: gNB-CU Configuration Update: Unsuccessful Operation

If the gNB-DU cannot accept the update, it shall respond with a GNB-CU CONFIGURATION UPDATE FAILURE
message and appropriate cause val ue.

If the GNB-CU CONFIGURATION UPDATE FAILURE message includes the Time To Wait | E, the gNB-CU shall
walit at least for the indicated time before reinitiating the GNB-CU CONFIGURATION UPDATE message towards the
same gNB-DU.

8.254 Abnormal Conditions
Not applicable.
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8.2.6 gNB-DU Resource Coordination

8.26.1 General

The purpose of the gNB-DU Resource Coordination procedure is to enable coordination of radio resource allocation
between agNB-CU and agNB-DU for the purpose of spectrum sharing between E-UTRA and NR. This procedure isto
be used only for the purpose of spectrum sharing between E-UTRA and NR.

The procedure uses non-UE-associated signalling.

8.2.6.2 Successful Operation

gNB-CU gNB-DU

GNB-DU RESOURCE COORDINATION
REQUEST

\ 4

GNB-DU RESOURCE COORDINATION
RESPONSE

<
<

Figure 8.2.6.2-1: gNB-DU Resource Coordination, successful operation

A gNB-CU initiates the procedure by sending the GNB-DU RESOURCE COORDINATION REQUEST message to a
gNB-DU over the F1 interface.

The gNB-DU extracts the E-UTRA — NR Cell Resource Coordination Request Container |E and it replies by sending
the GNB-DU RESOURCE COORDINATION RESPONSE message.

In case of NR-initiated gNB-DU Resource Coordination procedure, the Ignore Coordination Request Container 1E shall
be present and set to "yes" and the E-UTRA — NR Cell Resource Coordination Request Container |1E in the GNB-DU
RESOURCE COORDINATION REQUEST message shall be ignored.

8.2.7 gNB-DU Status Indication

8.27.1 General

The purpose of the gNB-DU Status I ndication procedure is informing the gNB-CU that the gNB-DU is overloaded so
that overload reduction actions can be applied. The procedure uses non-UE associated signalling.

8.2.7.2 Successful Operation

gNB-DU gNB-CU

GNB-DU STATUS INDICATION

A 4

I I
Figure 8.2.7.2-1: gNB-DU Status Indication procedure
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If the gNB-DU Overload Information IE in the GNB-DU STATUS INDICATION message indicates that the gNB-DU
is overloaded, the gNB-CU shall apply overload reduction actions until informed, with anew GNB-DU STATUS
INDICATION message, that the overload situation has ceased.

The detailed overload reduction policy is up to gNB-CU implementation.

8.2.7.3 Abnormal Conditions

Void.
8.2.8 F1 Removal

8.28.1 General

The purpose of the F1 Removal procedure isto remove the interface instance and all related resources between the
gNB-DU and the gNB-CU in acontrolled manner. If successful, this procedure erases any existing application level
configuration datain the two nodes.

NOTE: In casethe signalling transport is shared among several F1-C interface instances, and the TNL association
is still used by one or several F1-C interface instances, the initiating node should not initiate the removal
of the TNL association.

The procedure uses non-UE-associated signaling.

8.2.8.2 Successful Operation

gNB-DU gNB-CU

F1 REMOVAL REQUEST

4

F1 REMOVAL RESPONSE

A

Figure 8.2.8-1: F1 Removal, gNB-DU initiated, successful operation

gNB-DU gNB-CU

F1 REMOVAL REQUEST

A

F1 REMOVAL RESPONSE

4

Figure 8.2.8.2-2: F1 Removal, gNB-CU initiated, successful operation

Successful F1 Removal, gNB-DU initiated

The gNB-DU initiates the procedure by sending the F1 REMOVAL REQUEST message to the gNB-CU. Upon
reception of the F1 REMOV AL REQUEST message the gNB-CU shall reply with the F1 REMOV AL RESPONSE
message. After receiving the F1 REMOVAL RESPONSE message, the gNB-DU may initiate removal of the TNL
association towards the gNB-CU, if applicable, and may remove all resources associated with that interface instance.
The gNB-CU may then remove all resources associated with that interface instance.

Successful F1 Removal, gNB-CU initiated
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The gNB-CU initiates the procedure by sending the F1 REMOV AL REQUEST message to the gNB-DU. Upon
reception of the F1 REMOV AL REQUEST message the gNB-DU shall reply with the F1 REMOVAL RESPONSE
message. After receiving the F1 REMOV AL RESPONSE message, the gNB-CU may initiate removal of the TNL
association towards the gNB-DU, if applicable, and may remove all resources associated with that interface instance.
The gNB-DU may then remove all resources associated with that interface instance.

8.2.8.3 Unsuccessful Operation

gNB-DU gNB-CU

F1 REMOVAL REQUEST

4

F1 REMOVAL FAILURE

A

Figure 8.2.8.3-1: F1 Removal, gNB-DU initiated, unsuccessful operation

gNB-DU gNB-CU

F1 REMOVAL REQUEST

A

F1 REMOVAL FAILURE

v

] ]
Figure 8.2.8.3-2: F1 Removal, gNB-CU initiated, unsuccessful operation
Unsuccessful F1 Removal, gNB-DU initiated

If the gNB-CU cannot accept to remove the interface instance with the gNB-DU it shall respond with an F1
REMOVAL FAILURE message with an appropriate cause value.

Unsuccessful F1 Removal, gNB-CU initiated

If the gNB-DU cannot accept to remove the interface instance with the gNB-CU it shall respond with an F1
REMOVAL FAILURE message with an appropriate cause value.

8.28.4 Abnormal Conditions
Not applicable.

8.2.9 Network Access Rate Reduction

8.29.1 General

The purpose of the Network Access Rate Reduction procedure is to indicate to the gNB-DU that the rate at which UES
are accessing the network need to be reduced from its current level.

The procedure uses non-UE associated signalling.
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8.2.9.2 Successful operation

gNB-DU gNB-CU

NETWORK ACCESS RATE REDUCTION

Figure 8.2.9.2-1: Network Access Rate Reduction, Successful operation
The gNB-CU initiates the procedure by sending aNETWORK ACCESS RATE REDUCTION message to the gNB-

DU. When receiving the NETWORK ACCESS RATE REDUCTION message the gNB-DU should take into account
the information contained in the UAC assistance information to set the parameters for Unified Access Barring.

If the NID IE is contained in the NETWORK ACCESS RATE REDUCTION message, the gNB-DU should take it into
account and combine the NID |E with the PLMN Identity | E to identify the SNPN.

8.2.9.3 Abnormal Conditions
Not applicable

8.2.10 Resource Status Reporting Initiation

8.2.10.1 General
This procedure is used by an gNB-CU to request the reporting of load measurementsto gNB-DU.

The procedure uses non UE-associated signalling.

8.2.10.2 Successful Operation

gNB-CU gNB-DU

RESOURCE STATUS REQUEST

[

RESOURCE STATUS RESPONSE

A

Figure 8.2.10.2-1: Resource Status Reporting Initiation, successful operation

gNB-CU initiates the procedure by sending the RESOURCE STATUS REQUEST message to gNB-DU to start a
measurement, stop a measurement, or add cellsto report for a measurement. Upon receipt, gNB-DU:

- shall initiate the requested measurement according to the parameters given in the request in case the Registration
Request | E set to "start”; or

- shall stop al cells measurements and terminate the reporting in case the Registration Request |E is set to "stop”;
or

- shall add cellsindicated in the Cell To Report List IE to the measurements initiated before for the given
measurement IDs, in case the Registration Request |E is set to "add". If measurements are already initiated for a
cell indicated in the Cell To Report List IE, thisinformation shall be ignored.
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If the Registration Request |E is set to "start” in the RESOURCE STATUS REQUEST message and the Report
Characteristics | E indicates cell specific measurements, the Cell To Report List |E shall be included.

If Registration Request IE is set to "add" in the RESOURCE STATUS REQUEST message, the Cell To Report List IE
shall be included.

If gNB-DU is capable to provide all requested resource status information, it shall initiate the measurement as reguested
by gNB-CU, and respond with the RESOURCE STATUS RESPONSE message.

I nteraction with other procedures

When starting a measurement, the Report Characteristics |E in the RESOURCE STATUS REQUEST indicates the
type of objects gNB-DU shall perform measurements on. For each cell, gNB-DU shall include in the RESOURCE
STATUS UPDATE message:

- the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics |E included in the
RESOURCE STATUS REQUEST message is set to 1. If the cell for which Radio Resource Status IE is
requested to be reported supports more than one SSB, the Radio Resource Status |E for such cell shall include
the SSB Area Radio Resource Status Item | E for all SSB areas supported by the cell. If the SSB To Report List IE
isincluded for acell, the Radio Resource Satus | E for such cell shall only include the SSB Area Radio Resource
SatusList IE;

- the TNL Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics |lE
included in the RESOURCE STATUS REQUEST message is set to 1;

- the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the
Report Characteristics | E included in the RESOURCE STATUS REQUEST messageis set to 1. If Cell
Capacity Class Value |E isincluded within the Composite Available Capacity Group IE, this|E is used to assign
weights to the available capacity indicated in the Capacity Value |E. If the cell for which Composite Available
Capacity Group |E is requested to be reported supports more than one SSB the Composite Available Capacity
Group |E for such cell shall include the SSB Area Capacity Value List | E for all SSB areas supported by the cell,
providing the SSB area capacity with respect to the Cell Capacity Class Value IE. If the SSB To Report List IE is
included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB
Area Capacity Value List |E providing the SSB area capacity with respect to the Cell Capacity Class Value. If
the cell for which Composite Available Capacity Group |E is requested to be reported supports more than one
dlice, and if the Sice To Report List IE isincluded for a cell, the Sice Available Capacity |E for such cell shall
include the requested Sice Available Capacity Value Downlink | E and Sice Available Capacity Value Uplink
|E, providing the dlice capacity with respect to the Cell Capacity Class Value.

- theHardware Load Indicator IE, if the fourth bit, " HW Loadlnd Periodic " of the Report Characteristics IE
included in the RESOURCE STATUS REQUEST message is set to 1;

- the Number of Active UESIE, if the fifth bit, "Number of Active UES" of the Report Characteristics |E included
in the RESOURCE STATUS REQUEST messageisset to 1;

If the Reporting Periodicity |1E in the RESOURCE STATUS REQUEST is present, thisindicates the periodicity for the
reporting of periodic measurements. The gNB-DU shall report once, unless otherwise requested within the Reporting
Periodicity |E.

8.2.10.3 Unsuccessful Operation

gNB-CU gNB-DU

RESOURCE STATUS REQUEST

»
>

RESOURCE STATUS FAILURE

A

Figure 8.2.10.3-1: Resource Status Reporting Initiation, unsuccessful operation
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If any of the requested measurements cannot be initiated, gNB-DU shall send the RESOURCE STATUS FAILURE
message with an appropriate cause value.
8.2.104 Abnormal Conditions

If the initiating gNB-CU does not receive either RESOURCE STATUS RESPONSE message or RESOURCE STATUS
FAILURE message, the gNB-CU may reinitiate the Resource Status Reporting Initiation procedure towards the same
gNB-DU, provided that the content of the new RESOURCE STATUS REQUEST message isidentical to the content of
the previously unacknowledged RESOURCE STATUS REQUEST message with the same Transaction ID.

If the Report Characteristics |E bitmap is set to "0" (all bitsare set to "0") in the RESOURCE STATUS REQUEST
message then gNB-DU shall initiate a RESOURCE STATUS FAILURE message with an appropriate cause val ue.

If the gNB-DU receives a RESOURCE STATUS REQUEST message which includes the Registration Request |E set to
"start" and the gNB-CU Measurement |D |E corresponding to an existing on-going load measurement reporting, for
which adifferent Transaction ID is used, then gNB-DU shall initiate a RESOURCE STATUS FAILURE message with
an appropriate cause value.

8.2.11 Resource Status Reporting

8.211.1 General

This procedureisinitiated by gNB-DU to report the result of measurements admitted by gNB-DU following a
successful Resource Status Reporting Initiation procedure.

The procedure uses non UE-associated signalling.

8.2.11.2 Successful Operation

gNB-CU gNB-DU

RESOURCE STATUS UPDATE

A

] |
Figure 8.2.11.2-1: Resource Status Reporting, successful operation
The gNB-DU shall report the results of the admitted measurements in RESOURCE STATUS UPDATE message. The

admitted measurements are the measurements that were successfully initiated during the preceding Resource Status
Reporting Initiation procedure.

8.2.11.3 Unsuccessful Operation

Not applicable.

8.2.11.4 Abnormal Conditions
Void.
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8.3 UE Context Management procedures

8.3.1 UE Context Setup

83.11 General

The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB,DRB, BH
RLC channel, and SL DRB configuration. The procedure uses UE-associated signalling.

8.3.1.2 Successful Operation

gNB-DU gNB-CU

'UE CONTEXT SETUP REQUEST

UE CONTEXT SETUP RESPONSE

] ]
Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation

The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the
gNB-DU succeeds to establish the UE context, it repliesto the gNB-CU with UE CONTEXT SETUP RESPONSE. If
no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established as part of
the procedure.

If the UE-CapabilityRAT-ContainerList IE isincluded in the UE CONTEXT SETUP REQUEST, the gNB-DU shall
take this information into account for UE specific configurations.

If the servingCelIMO IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall configure
servingCelIMO for the indicated SpCell accordingly.

If the SpCell UL Configured IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall
configure UL for the indicated SpCell accordingly.

If the SCell To Be Setup List IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall
consider it asalist of candidate SCellsto be set up. If the SCell UL Configured |E isincluded in the UE CONTEXT
SETUP REQUEST message, the gNB-DU shall configure UL for the indicated SCell accordingly. If the servingCelIMO
IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall configure servingCelIMO for the
indicated SCell accordingly.

If the DRX Cycle IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall use the
provided value from the gNB-CU.

If the UL Configuration |IE in DRB to Be Setup Item IE is contained in the UE CONTEXT SETUP REQUEST message,
the gNB-DU shall take it into account for UL scheduling.

If the SRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as
specified in TS 38.401 [4]. If Duplication Indication IE is contained in the SRB To Be Setup List |E, the gNB-DU shall,
if supported, setup two RLC entities for the indicated SRB. If the Additional Duplication Indication |E is contained in
the SRB To Be Setup List IE, the gNB-DU shall, if supported, setup the indicated RLC entities for the indicated SRB.

If the DRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act
as specified in TS 38.401 [4]. If the QoS Flow Mapping Indication IE isincluded in the DRB To Be Setup List |E for a
QoS flow, the gNB-DU may take it into account that only the uplink or downlink QoS flow is mapped to the indicated
DRB.
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For each GBR DRB, if the Alternative QoS Parameters Sets |E isincluded in the GBR QoS Flow Information |E in the
UE CONTEXT SETUP REQUEST message, gNB-DU shall, if supported, behave the same as the NG-RAN node in the
PDU Session Resource Setup procedure, specified in TS 38.413 [3].

If the BH Information IE isincluded in the UL UP TNL Information to be setup List |E or the Additional PDCP
Duplication TNL List IE for aDRB, the gNB-DU shall, if supported, use the indicated BAP Routing ID and BH RLC
channel for transmission of the corresponding GTP-U packets to the | AB-donor, as specified in TS 38.340 [30].

If the BH RLC Channel To Be Setup List IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-
DU shall act as specified in TS 38.401 [4]. If the Traffic Mapping Information IE isincluded in the BH RLC Channel
To Be Setup Item IEs |E for aBH RLC Channel, the gNB-DU shall, if supported, process the Traffic Mapping
Information |E as follows:

- if theIP to layer2 Traffic Mapping Info |E isincluded, the gNB-DU shall store the mapping information
contained in the I P to layer2 Mapping Info To Add IE, if present, for the egress BH RLC channel identified by
the BH RLC CH ID IE, and shall remove the previously stored mapping information as indicated by the IP to
layer2 Mapping Info To Remove IE, if present. The gNB-DU shall use the mapping information stored for the
mapping of IP traffic to layer 2, as specified in TS 38.340 [30].

- if the BAP layer BH RLC channel Mapping Info |E isincluded, the gNB-DU shall store the mapping information
contained in the BAP layer BH RLC channel Mapping Info To Add IE, if present, for the egress or ingress BH
RLC channel identified by the BH RLC CH ID IE, and shall remove the previously stored mapping information
asindicated by the BAP layer BH RLC channel Mapping Info To Remove IE, if present. The gNB-DU shall use
the mapping information stored when forwarding traffic on BAP sublayer, as specified in TS 38.340 [30].

If two UL UP TNL Information IEs are included in UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU
shall include two DL UP TNL Information IEsin UE CONTEXT SETUP RESPONSE message and setup two RLC
entities for the indicated DRB. gNB-CU and gNB-DU use the UL UP TNL Information |IEsand DL UP TNL
Information | Es to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2]. The first UP TNL
Information |E of the two UP TNL Information IEsisfor the primary path.

If one or two Additional PDCP Duplication UP TNL Information |Es are included in the UE CONTEXT SETUP
REQUEST message for a DRB, the gNB-DU shall, if supported, include one or two Additional PDCP Duplication UP
TNL Information IEsin the UE CONTEXT SETUP RESPONSE message and setup one or two additional RLC entities
for the indicated DRB. The gNB-CU and the gNB-DU use the Additional PDCP Duplication UP TNL Information |Es
to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].

If Duplication Activation IE isincluded in the UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU should
take it into account when activating/deactivating CA based PDCP duplication for the DRB. If the RLC Duplication Sate
List IE isincluded in the RLC Duplication Information IE contained in the UE CONTEXT SETUP REQUEST message,
the gNB-DU shall, if supported, take it into account when activating/deactivating CA based PDCP duplication for the
DRB with more than two RLC entities.

If DC Based Duplication Configured |E isincluded in the UE CONTEXT SETUP REQUEST message for a DRB, gNB-
DU shall regard that DC based PDCP duplication is configured for this DRB if the value is set to be "true" and it should
take the responsibility of PDCP duplication activation/deactivation. If DC Based Duplication Activation IE isincluded in
the UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU should take it into account when
activating/deactivating DC based PDCP duplication for this DRB. If the RLC Duplication State List |E isincluded in the
RLC Duplication Information |E contained in the UE CONTEXT SETUP REQUEST message for a DRB, the gNB-DU
shall, if supported, take it into account when activating/deactivating DC based PDCP duplication for the DRB with more
than two RLC entities. If the Primary Path Indication |E is included in the RLC Duplication Information |E, the gNB-
DU shall, if supported, take it into account when performing DC based PDCP duplication for the DRB with more than
two RLC entities.

If UL PDCP SN length IE isincluded in the UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU shall, if
supported, store thisinformation and use it for lower layer configuration.

For EN-DC operation, and if the Subscriber Profile ID for RAT/Frequency priority | E isreceived from an MeNB, the UE
CONTEXT SETUP REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency priority IE. If the
Additional RRM Policy Index IE is received from an MeNB, the UE CONTEXT SETUP REQUEST message shall, if
supported, contain the Additional RRM Palicy Index |E. The gNB-DU shall store the received Subscriber Profile ID for
RAT/Frequency priority in the UE context and use it asdefined in TS 36.300 [20]. The gNB-DU shall, if supported, store
the received Additional RRM Policy Index in the UE context and use it as defined in TS 36.300 [20].
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If the Index to RAT/Frequency Selection Priority |IE is available at the gNB-CU, the Index to RAT/Frequency Selection
Priority |E shall be included inthe UE CONTEXT SETUP REQUEST. The gNB-DU may use it for RRM purposes.

The gNB-DU shall report to the gNB-CU, in the UE CONTEXT SETUP RESPONSE message, the result for all the
requested DRBs, SRBs and BH RLC channelsin the following way:

- Alist of DRBswhich are successfully established shall be included in the DRB Setup List IE;
- Alist of DRBswhich failed to be established shall be included in the DRB Failed to Setup List |E;
- Alist of SRBswhich failed to be established shall beincluded in the SRB Failed to Setup List |E.

- Alist of successfully established SRBs with logical channel identities for primary path shall be included in the
SRB Setup List IE only if CA based PDCP duplication isinitiated for the concerned SRBs.

- Alist of BH RLC channels which are successfully established shall be included in the BH RLC Channel Setup
List IE;

- Alist of BH RLC channels which failed to be established shall be included in the BH RLC Channel Failed to be
Setup List IE;

- Alist of SL DRBswhich are successfully established shall be included in the SL DRB Setup List IE;
- Alist of SL DRBswhich failed to be established shall be included in the S. DRB Failed to Setup List |E.

When the gNB-DU reports the unsuccessful establishment of a DRB or SRB or SL DRB or a BH RLC channel, the
cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.

For EN-DC operation, the gNB-CU shall include in the UE CONTEXT SETUP REQUEST the E-UTRAN QoSIE. The
alocation of resources according to the values of the Allocation and Retention Priority IE included in the E-UTRAN
QoSIE shall follow the principles described for the E-RAB Setup procedure in TS 36.413[15].

For NG-RAN operation, the gNB-CU shall include in the UE CONTEXT SETUP REQUEST the DRB Information IE.

For DC operation, the CG-Configinfo | E shall be included in the CU to DU RRC Information |E at the gNB acting as
secondary node. If the CG-Configinfo IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-DU
shall regard it as a reconfiguration with sync as defined in TS 38.331 [§].

For sidelink operation, the CG-Configlnfo IE shall be included in the CU to DU RRC Information |E if the gNB-CU
receives sidelink related UE information from UE. If the CG-Configinfo IE isincluded in the UE CONTEXT SETUP
REQUEST message, the gNB-DU shall regard it as an indication of V2X sidelink information as defined in TS 38.331

[8].

If the Handover Preparationl nformation I1E isincluded in the CU to DU RRC Information |E in the UE CONTEXT
SETUP REQUEST message, the gNB-DU of the gNB acting as master node shall regard it as a reconfiguration with
sync asdefined in TS 38.331 [8]. The gNB-CU shall only initiate the UE Context Setup procedure for handover or
secondary node addition when at least one DRB is setup for the UE, or at least one BH RLC channel is set up for IAB-
MT. If the Handover Preparationl nformation |1E containing the sidelink related UE information isincluded in the UE
CONTEXT SETUP REQUEST message, the gNB-DU shall regard it as an indication of V2X sidelink information as
defined in TS 38.331 [8].

If the received CU to DU RRC Information | E does not include source cell group configuration, the gNB-DU shall
generate the cell group configuration using full configuration. Otherwise, delta configuration is allowed.

If the gNB-CU includes the SMTC information of the measured frequency(ies) in the
MeasurementTimingConfiguration |E of the CU to DU RRC Information | E that isincluded in the UE CONTEXT
SETUP REQUEST message, the gNB-DU shall generate the measurement gaps based on the received SMTC
information. Then the gNB-DU shall send the measurement gaps information to the gNB-CU in the MeasGapConfig |E
of the DU to CU RRC Information IE that isincluded in the UE CONTEXT SETUP RESPONSE message.

If the MeasConfig IE isincluded in the CU to DU RRC Information |E in the UE CONTEXT SETUP REQUEST
message, the gNB-DU shall deduce that changes to the measurements configuration need to be applied. If the
measObjectToAddModList | E isincluded in the MeasConfig | E, then the frequencies added in such |E are to be
activated. Then the gNB-DU shall decide if measurement gaps are needed or not and, if needed, the gNB-DU shall send
the measurement gaps information to the gNB-CU in the MeasGapConfig | E of the DU to CU RRC Information |E that
isincluded in the UE CONTEXT SETUP RESPONSE message. If the measObjectToRemovelist IE isincluded in the
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MeasConfig |E, the gNB-DU shall ignore it. If the NeedFor GapsinfoNR | E isincluded in the CU to DU RRC
Information |E inthe UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, use it as described
in TS38.331[8].

For EN-DC operation, if the gNB-CU includes the Resource Coordination Transfer Information |E in the UE
CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, use it for the purpose of resource
coordination. If the Ignore PRACH Configuration |E is present and set to "true" the E-UTRA PRACH Configuration |E
inthe UE CONTEXT SETUP REQUEST message shall be ignored. If the gNB-CU received the MeNB Resource
Coordination Information as defined in TS 36.423 [9], it shall transparently transfer it to the gNB-DU viathe Resource
Coordination Transfer Container 1E in the UE CONTEXT SETUP REQUEST message. The gNB-DU shall use the
information received in the Resource Coordination Transfer Container |E for reception of MeNB Resource
Coordination Information at the gNB acting as secondary node as described in TS 36.423 [9]. If the Resource
Coordination E-UTRA Cell Information |IE isincluded in the Resource Coordination Transfer Information I E, the gNB-
DU shall store the information replacing previously received information for the same E-UTRA cell, and use the stored
information for the purpose of resource coordination.

For NGEN-DC or NE-DC operation, if the gNB-CU includes the Resource Coordination Transfer Information |E in the
UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, use it for the purpose of resource
coordination. If the gNB-CU received the MR-DC Resource Coordination Information as defined in TS 38.423 [28], it
shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container 1E in the UE
CONTEXT SETUP REQUEST message. The gNB-DU shall use the information received in the Resource
Coordination Transfer Container |E for reception of MR-DC Resource Coordination Information at the gNB as
described in TS 38.423 [28].

The UEAssistancel nformation | E shall be included in CU to DU RRC Information IE in the UE CONTEXT SETUP
REQUEST message if the gNB-CU received this | E from the UE; if the UEAssi stancel nformation |E isincluded in the
CU to DU RRC Information IE in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported,
take it into account when configuring resources for the UE.

The UEAss stancel nformationEUTRA | E shall be included in CU to DU RRC Information |E in the UE CONTEXT
SETUP REQUEST message if the gNB-CU received this |E from the UE; if the UEAssi stancel nformationEUTRA IE is
included in the CU to DU RRC Information |E in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall,
if supported, take it into account when configuring LTE sidelink resources for the UE.

If the Resource Coordination Transfer Container |E isincluded in the UE CONTEXT SETUP RESPONSE, the gNB-
CU shall transparently transfer thisinformation for the purpose of resource coordination as described in TS 36.423 [9],
TS38.423[28].

If the Masked IMEISV IE is contained in the UE CONTEXT SETUP REQUEST message the gNB-DU shall, if
supported, use it to determine the characteristics of the UE for subsequent handling.

If the SCell Failed To Setup List IE is contained in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall
regard the corresponding SCell(s) failed to be set up with an appropriate cause value for each SCell failed to setup.

If the Inactivity Monitoring Request IE is contained in the UE CONTEXT SETUP REQUEST message, gNB-DU may

consider that the gNB-CU has requested the gNB-DU to perform UE inactivity monitoring. If the Inactivity Monitoring
Response |E is contained in the UE CONTEXT SETUP RESPONSE message and set to "Not-supported”, the gNB-CU
shall consider that the gNB-DU does not support UE inactivity monitoring for the UE.

If the CellGroupConfig IE isincluded in the DU to CU RRC Information |E contained in the UE CONTEXT SETUP
RESPONSE message, the gNB-CU shall perform RRC Reconfiguration or RRC connection resume as described in TS
38.331 [8]. The CellGroupConfig | E shall transparently be signaled to the UE as specified in TS 38.331 [8].

If the ServCellInfoList IE isincluded in the DU to CU RRC Information |E contained in the UE CONTEXT SETUP
RESPONSE message, the gNB-CU shall take it into account to generate the content of inter-node RRC message, i.e.,
CG-Config or CG-Configlnfo, as described in TS 38.331 [8].

If the Full Configuration IE is contained in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall
consider that the gNB-DU has generated the CellGroupConfig |E using full configuration.

If the C-RNTI IE isincluded in the UE CONTEXT SETUP RESPONSE, the gNB-CU shall consider that the C-RNTI
has been allocated by the gNB-DU for this UE context.

The UE Context Setup Procedure is not used to configure SRBO.
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If the UE CONTEXT SETUP REQUEST message contains the RRC-Container |E, the gNB-DU shall send the
corresponding RRC message to the UE via SRB1.

If the Notification Control IE isincluded in the DRB to Be Setup List |1E contained in the UE CONTEXT SETUP
REQUEST message and it is set to active, the gNB-DU shall, if supported, monitor the QoS of the DRB and notify the
gNB-CU if the QoS cannot be fulfilled any longer or if the QoS can be fulfilled again. The Notification Control 1E can
only be applied to GBR bearers.

If the UL PDU Session Aggregate Maximum Bit Rate |E isincluded in the QoS Flow Level QoS Parameters |E
contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall store the received UL PDU Session
Aggregate Maximum Bit Rate and use it when enforcing uplink traffic policing for non-GBR Bearers for the concerned
UE as specified in TS 23.501 [21].

The gNB-DU shall store the received gNB-DU UE Aggregate Maximum Bit Rate Uplink and use it for non-GBR
Bearers for the concerned UE.

If the UE CONTEXT SETUP REQUEST message contains the QoS Flow Mapping Indication |E, the gNB-DU may
take it into account that only the uplink or downlink QoS flow is mapped to the DRB.

If the UE CONTEXT SETUP REQUEST message contains the New gNB-CU UE F1AP ID IE, the gNB-DU shall, if
supported, replace the value received in the gNB-CU UE F1AP ID |E by the value of the New gNB-CU UE F1AP ID
and use it for further signalling.

If the RAN UE ID IE iscontained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall store and
replace any previous information received.

If the Trace Activation |E isincluded in the UE CONTEXT SETUP REQUEST message the gNB-DU shall, if
supported, initiate the requested trace function as described in TS 32.422 [29].

In particular, the gNB-DU shall, if supported:

- if the Trace Activation |E includes the MDT Activation |E set to "Immediate MDT and Trace", initiate the
requested trace session and MDT session as described in TS 32.422 [29];

- if the Trace Activation IE includes the MDT Activation |E set to "Immediate MDT Only", initiate the requested
MDT session as described in TS 32.422 [29] and the gNB-DU shall ignore Interfaces To Trace |E, and Trace
Depth |E. If the Management Based MDT PLMN List IE is contained in the UE CONTEXT SETUP REQUEST
message, the gNB-DU shall, if supported, store the received information in the UE context, and use this
information to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [29].

For each QoS flow whose DRB has been successfully established and the QoS Monitoring Request |E was included in
the QoS Flow Level QoS Parameters |E contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU
shall store thisinformation, and, if supported, perform delay measurement and QoS monitoring, as specifiedin TS
23.501 [21].

If the UE CONTEXT SETUP REQUEST message contains the Configured BAP Address | E, the gNB-DU shall, if
supported, store this BAP address configured for the corresponding child | AB-node and use it as specified in TS 38.340
[30].

If the BAP Control PDU Channel IE isincluded in the BH RLC Channel to be Setup List IE, the gNB-DU shall, if
supported, consider that the configured BH RLC channel can be used to transmit BAP Control PDUs, and use this BH
RL C channel as specified in TS 38.340 [30].

If the F1-C Transfer Path IE isincluded in UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if
supported, take it into account.

If the NR V2X Services Authorized |E is contained in the UE CONTEXT SETUP REQUEST message and it contains
one or more | Es set to "authorized", the gNB-DU node shall, if supported, consider that the UE is authorized for the
relevant service(s).

If the LTE V2X Services Authorized IE is contained in the UE CONTEXT SETUP REQUEST message and it contains
one or more | Es set to "authorized", the gNB-DU node shall, if supported, consider that the UE is authorized for the
relevant service(s).
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If the NR UE Sdelink Aggregate Maximum Bit Rate |E is contained in the UE CONTEXT SETUP REQUEST message,
the gNB-DU shall, if supported, use it for the concerned UE's sidelink communication in network scheduled mode for
NR V2X services.

If the LTE UE Sdelink Aggregate Maximum Bit Rate |E is contained in the UE CONTEXT SETUP REQUEST
message, the gNB-DU shall, if supported, useit for the concerned UE's sidelink communication in network scheduled
mode for LTE V2X services.

If the PC5 Link Aggregate Bit Rate |E is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU
shall, if supported, use it for the concerned UE's sidelink communication in network scheduled mode for NR V2X
services asdefined in TS 23.287 [40].

If the TSC Traffic Characteristics IE isincluded in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall,
if supported, take into account the corresponding information received in the TSC Traffic Characteristics |E.

If the Conditional Inter-DU Mobility Information IE isincluded in the UE CONTEXT SETUP REQUEST message, the
gNB-DU shall consider that the request concerns a conditional handover or conditional PSCell change for the included
FCell ID IE and shall include it as the Requested Target Cell ID IE in the UE CONTEXT SETUP RESPONSE
message. The gNB-DU shall regard it as a reconfiguration with sync as defined in TS 38.331 [§].

If the Target gNB-DU UE F1AP ID IE is contained in the Conditional Inter-DU Mobility Information |E included in the
UE CONTEXT SETUP REQUEST message, then the gNB-DU shall replace the existing prepared conditional handover
or conditional PSCell change identified by the Target gNB-DU UE F1AP ID |E and the SpCell ID IE.

If the Serving NID IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall combine the
Serving NID |E with the Serving PLMN IE to identify the serving NPN, and may take it into account for UE context
establishment.

If the Estimated Arrival Probability |E is contained in the Conditional Inter-DU Mobility Information | E included in the
UE CONTEXT SETUP REQUEST message, then the gNB-DU may use the information to allocate necessary resources
for the UE.

If for agiven E-RAB for EN-DC operation the ENB DL Transport Layer Address |E isincluded in the UE CONTEXT
SETUP REQUEST message, the gNB-DU shall, if supported, useit as part of its ACL functionality configuration
actions, if such ACL functionality is deployed.

If for agiven Qos flow for NG-RAN operation the PDCP Terminating Node DL Transport Layer AddressIE is
included in the UE CONTEXT SETUP REQUEST message, then the gNB-DU shall, if supported, use it as part of its
ACL functionality configuration actions, if such ACL functionality is deployed.

If the InterFrequencyConfig-NoGap IE isincluded in the DU to CU RRC Information |E contained in the UE
CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, useit asdescribed in TS 38.331 [8].

8.3.1.3 Unsuccessful Operation

gNB-DU gNB-CU

UE CONTEXT SETUP REQUEST

UE CONTEXT SETUP FAILURE

Figure 8.3.1.3-1: UE Context Setup Request procedure: unsuccessful Operation

If the gNB-DU is not able to establish an F1 UE context, or cannot even establish one bearer it shall consider the
procedure as failed and reply with the UE CONTEXT SETUP FAILURE message. If the Conditional Inter-DU
Mobility Information IE was included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall include
the received SoCéll 1D |IE as the Requested Target Cell ID IE in the UE CONTEXT SETUP FAILURE message.
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If the gNB-DU is not able to accept the SpCell ID IE in UE CONTEXT SETUP REQUEST message, it shall reply with
the UE CONTEXT SETUP FAILURE message with an appropriate cause value. Further, if the Candidate SpCell List
IE isincluded in the UE CONTEXT SETUP REQUEST message and the gNB-DU is not able to accept the SpCell ID
|E, the gNB-DU shall, if supported, include the Potential SpCell List IE inthe UE CONTEXT SETUP FAILURE
message and the gNB-CU should take thisinto account for selection of an opportune SpCell. The gNB-DU shall include
the cellsin the Potential SoCell List IE in apriority order, where the first cell in the list is the one most desired and the
last one isthe one least desired (e.g., based on load conditions). If the Potential SpCell List |E is present but no
Potential SpCell Item |E is present, the gNB-CU should assume that none of the cellsin the Candidate SoCell List IE
are acceptable for the gNB-DU.

8314 Abnormal Conditions

If the gNB-DU receivesa UE CONTEXT SETUP REQUEST message containing a E-UTRAN QoS | E for a GBR QoS
DRB but where the GBR QoS Information IE is not present, the gNB-DU shall report the establishment of the
corresponding DRB as failed in the DRB Failed to Setup List |E of the UE CONTEXT SETUP RESPONSE message
with an appropriate cause value. If the gNB-DU receivesa UE CONTEXT SETUP REQUEST message containing a
DRB QoSIE for aGBR QoS DRB but where the GBR QoS Flow Information IE is not present, the gNB-DU shall
report the establishment of the corresponding DRBs as failed in the DRB Failed to Setup List |E of the UE CONTEXT
SETUP RESPONSE message with an appropriate cause val ue.

If the Delay Critical IE isincluded in the Dynamic 5QI Descriptor |E within the DRB QoSIE inthe UE CONTEXT
SETUP REQUEST message and is set to the value "delay critical" but the Maximum Data Burst Volume |E is not
present, the gNB-DU shall report the establishment of the corresponding DRB asfailed in the DRB Failed to Setup List
|E of the of the UE CONTEXT SETUP RESPONSE message with an appropriate cause value.

In case of "CHO-replace" when the Target gNB-DU UE F1AP ID IE isincluded, if the candidate cell inthe SoCell ID
IE included in the UE CONTEXT SETUP REQUEST message was not prepared using the same UE-associated
signaling connection, the gNB-DU shall ignore this candidate cell.

8.3.2 UE Context Release