ETSITS 138 420 vi17.0.0 (2022-05)

& >3

TECHNICAL SPECIFICATION

5G;
NG-RAN;
Xn general aspects and principles
(3GPP TS 38.420 version 17.0.0 Release 17)

H°56

A GLOBAL INITIATIVE



3GPP TS 38.420 version 17.0.0 Release 17 1 ETSI TS 138 420 V17.0.0 (2022-05)

Reference
RTS/TSGR-0338420vh00

Keywords
5G

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

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.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
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 fitness
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 2022.
All rights reserved.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 38.420 version 17.0.0 Release 17 2 ETSI TS 138 420 V17.0.0 (2022-05)

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 http://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.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 38.420 version 17.0.0 Release 17 3 ETSI TS 138 420 V17.0.0 (2022-05)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
0T (=T /o] o 5
1 o0 o< TP P URUP PRSPPSO 6
2 R TS (110 =< 6
3 DEfiNitions and @DBrEVIALIONS...........cueiiiiie ittt e s st e s sbe s e bt e s sbessbesssabeesabeas 6
3.1 [ L1 T (o 1 6
3.2 F N o] oL/ = (o] 1 7
4 LCT 1 =S o= ol LT USSR U PRT PP 7
41 (g1 0o [8 (o1 1o TR 7
4.2 Xninterface general PriNCIPIES. ... .....o it b e et eb e et eb e e e b sne e ere s 7
4.3 Xninterface SPeCifiCation ODJECHIVES.........oi it eb e s b e s b e e ere s 7
4.4 XN TNEETACE CAPADITTTIES. ... cveieeeet ettt b bbb et se et eb e e e e b sne e b 7
5 FUNCLIONS Of ThE XN INEEITACE.......ei ittt et e s st e s e be e s st e s sbes s sabeesateas 8
5.1 (1< 01C =) 8
5.2 [ U g To (0] TSN o D 1 8
521 Xn-C interface management and error handling FUNCLIONS ..o 8
5211 (1< 01< ! [T 8
5212 XN SEEUP FUNCEION <.t bbb et b et b et b et st nn e 8
5213 =g o gl Falo[To= () g I 1010 1 1 oo DU 8
5214 D (=== 0 0101 (o o TR 8
5215 Xn configuration data update FUNCLION. .........coeeiiiiei e 8
5.2.1.6 D L= 1001 Z= I L0 (o (T o] T 8
5.2.2 UE mobility management fUNCLIONS ..........ccviiiiiiiccies ettt esneenneennn e 8
5221 Handover preparation FUNCLION.............cueiiiieer et esre et e e e e seeeesneesnnennes 8
5222 Handover canCallation FUNCLION .........c.vviiiieeie ettt e et e et e e e s sara e e s sbe e e s enreeesnnneas 8
5.2.23 REtrieve UE CONEXt FUNCLION.........oooiiiiie et ceete et ettt e e s s e e e s e sate e s sesbessssaaeeessnbesesenresssarnneas 8
5.2.24 LN N I = o 1 g To N 0 o O 9
5225 Data Forwarding CONtrol FUNCLION ............ciiiiiiiiereee et 9
5.2.26 Handover SUCCESS I NAiCatiON FUNCLION .........ciiiieie ettt e et s e e s ette e e st e e e s saeeesssbeeesssareeeseseneas 9
5.2.2.7 Conditional Handover cancellation fUNCHION...........coocuiii ettt et e e e e s sebee e s e sbeeeeeaens 9
523 Dual CONNECHIVITY FUNCLION. ......cuiitiiitiitieet ettt sttt et b e et b e st e e e b sne e ere s 9
524 ENErgy SAVING FUNCHION ..ottt ettt b et b et b et e ettt et ebesn b 9
5.25 Resource Coordination FUNCLION ...........coiiiiiie ittt e et e e s e e e e s et e s st e e s s sabeessebeeessseeassbenesasseesessssnnas 9
5.2.6 Secondary RAT Data Volume RePOrt FUNCLION .........ccviiiiieeeece et 9
5.2.7 LI @< L0 (o 1T o] o 9
5.2.8 Load management fUNCLION............coiiii ettt et et esr e e e s reesneeneesanesneenneeseennnans 9
5.2.9 Data exchange for self-optimiSation FUNCLION...........cccceiieieeie e ens 9
5.2.10 L = RS W o) oo A {0 1 o) SR 9
52101 F1-C Traffic Transfar FUNCLION. ......coo ettt ettt e e e e s et e e et e e e s saae e e s sbe e e s eareeesaneneas 9
5.2.10.2 [AB Transport Migration fFUNCLION ..........ccoeiiiiiieese et 10
5.2.10.3 IAB Resource Coordination FUNCLION...........ocuiiiieieii e ceeeee e sttee e et eae e e st e e s seaae e s saeeessssbeesssseesessnnenas 10
5211 Small data tranSmMiSSION FUNCEION ..........eeiii ettt e e e e e e e s s e e e s e be e e s sae e e s sebaeessssbeeessneeessssreneean 10
52111 Partial UE ContexXt TranSfar FUNCLION. .......c.eeieiiieie ettt eee e s e ae e e s et e e s sae e e s senaeesssnbaeessanes 10
5.2.12 (@ 1Y@ 11 oo PSR 10
5.3 (U a T (0] oY o i 0 10
531 (D F= = Ru =101 L= 00 1 (o TR 10
5.3.2 [ Lo VYA oo g1 (o) I 0T ox 1) TR 10
5.3.3 ASSSTANCE INFOrMELTON FUNCHION ...ttt e et e e et e e s s b e e s eesbe e s sssraeessbseeesenreeessnnes 10
5.34 Fast retranSMIiSSION FUNCHION .......veiiiieiie ittt e et e s st e s e eab e e s ebaeessbeeesssabesessensssssreeesabenessnes 10
6 XN INEEITACE PrOCEAUIES........eieeee ettt sttt st etesae e e e s teeneesaesreensetesseeneeneenneenes 10

ETSI



3GPP TS 38.420 version 17.0.0 Release 17 4 ETSI TS 138 420 V17.0.0 (2022-05)

6.1 LT 0T PSSP 10
6.2 Control plane ProtOCOl PrOCEAUIES ..........civeeieriet ettt sttt ettt b et b et se et et b et b b 11
6.2.1 Mobility ManagemMeENt PrOCEAUIES...........cour ettt sttt sttt b et b e et b et sbe et sb e n s 11
6.2.2 Dual CONNECLIVILY PrOCEAUIES.......c.ceuiiteeiterteeete sttt sttt sttt b e st b e et b et b e et b b et ebe b 11
6.2.3 GlODA PrOCEAUIES..... ...ttt ettt et b e et b e et b e se et e b e sa et eb e se et eb e sbe e ebesbeneeneebennenen 11
6.2.4 Interface Management PrOCEAUIES...........cueiieieeee e stees e e e e tesee e s e e saeesteeaeesaesseassaeste e seenseensesneesneennes 12
6.2.5 ENErgy SAVING PrOCEOUIES.........coiieiteeieesieeste et et e et e s te et e e e e etesseesaaesaeesaeesseeseenteenseessesteeseenseenseeneesneennes 12
6.2.6 Resource coordingtion PrOCEAUIES.........ccviiuieeeeeesieesteete e e etesseestaesreesreesaeeeeaseesseesseesseenteesseenseensesnsesneesnes 12
6.2.7 L] I = oo oo [ 12
6.2.8 Load Management PrOCEAUIES ..........ueieereeiee et eeesteestee e eteestesseesseesseesaeesaeesseenseasseaseessenstesssennsensesnsesnsesnes 12
6.2.9 Data exchange for self-optimiSation ProCEAUIES. ..........cceireiririee ettt 12
6.2.10 A PIOCEOUIES. ... ettt ettt bbbt bbb bbbt bbb e bt b e e bt b et et b et et nb e b 12
6.2.11 MBS Management PrOCEUUNES. ..........eiueuerteeetertereetesteseete st e ettt ebesbe e ebesbe e b b e e bt b e e ebe e b e e e st ebese et sbenneneees 13
6.2.12 Small data tranSmMiSSION PrOCEOUES.........cciiruerieietertereet ettt bt bese et sr et e et see e ebesbe e ebesbeneeneas 13
6.2.13 QIMC PIOCEUUES.... ..ttt sttt sttt se et se et b e b et b sb e e eb e eh et eb e sh e e ebeeh e s e e bt ebeseeheeb e e eb e sb e e ebesbeneeneabeneenen 13
6.3 User plane ProtOCOl PrOCEAUIES............eueueriiieeirteies sttt sttt sb bbbt b et b et b e s bbb b 13
7 XN interface ProtOCOl SEIUCLUIE...........coiiiiieeie ettt sttt sttt te e et e s be e e sbeereensenbeereensenneens 13
7.1 XN CONIOL PLANE......c.eeecteeee ettt ettt r e Rt r e et r e se et r e et nrenre s 13
7.2 XITUSE PLBINE. ..ottt et ettt r e e b e Rt b e Rt et r e et e r e et e e et r e ne s 14
8 Other Xn interfate SPECITICALTIONS. ........ciuiirireerieiee ettt bbb sr e nne s 15
8.1 NG-RAN Xninterface: Xnlayer 1 (TS 38.421)......c.ccuiiieiiirieinienieesie s 15
8.2 NG-RAN Xn interface: Xn signalling transport (TS 38.422).......c.coieiriririeineseeesieseeeses e 15
8.3 NG-RAN Xn interface: Xn application protocol (XNAP) (TS 38.423) ......cccureirineeriiieesieeeesieee e 15
84 NG-RAN Xninterface: Xn datatransport (TS 38.424) .......ccveieieiiee i seese e see et ee e ste e eae e 15
8.5 NG-RAN Xninterface: NR user plane protoCol (TS 38.425) ......cciceieeieeie et se e 15
8.6 NG-RAN Xn interface: PDU Session User Plane Protocol (TS 38.415) ....cccvceeveeveeienie e see et siee e 16
8.7 Summary of NG-RAN Xn interface Technical SPeCifiCalioNS..........ccovvvviceieeieese e 16
Annex A (informative): ChangE hiStOrY ....ccuiiuiceee e s et 17
L 11 (TSP OP PR PRORPRTRORN 18

ETSI



3GPP TS 38.420 version 17.0.0 Release 17 5 ETSI TS 138 420 V17.0.0 (2022-05)

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.

ETSI



3GPP TS 38.420 version 17.0.0 Release 17 6 ETSI TS 138 420 V17.0.0 (2022-05)

1 Scope

The present document is an introduction to the TSG RAN TS 38.42x series of Technical Specifications that define the
Xninterface. It is an interface for the interconnection of two NG-RAN nodes within the NG-RAN architecture
(TS38.401[2)).

2 References

The following documents contain provisions which, through reference in this text, 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 refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
[2] 3GPP TS 38.401: "NG-RAN; Architecture description".
[3] 3GPP TS 38.421: "NG-RAN; Xn layer 1".
[4] 3GPP TS 38.422: "NG-RAN; Xn signaling transport".
[5] 3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[6] 3GPP TS 38.424: "NG-RAN; Xn data transport".
[7] 3GPP TS 38.425: "NG-RAN; NR user plane protocol”.
[8] 3GPP TS 38.300: "NR; Overall Description; Stage 2.
[9] 3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
[10] 3GPP TS 38.415: "PDU Session User Plane protocol”.
[171] 3GPP TS 29.281: "General Packet Radio System (GPRS) Tunnelling Protocol User Plane
(GTPv1-U)".
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].

Boundary |AB-node: asdefined in TS 38.401 [2].

corresponding node: as defined in TS 38.425 [7].
F1-terminating | AB-donor-CU: asdefined in TS 38.401 [2].
Non-F1-terminating | AB-donor-CU: asdefined in TS 38.401 [2].
NG-RAN node: asdefined in TS 38.300 [§].

ETSI



3GPP TS 38.420 version 17.0.0 Release 17 7 ETSI TS 138 420 V17.0.0 (2022-05)

secondary node: asdefinedin TS 37.340[9].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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
3GPP TR 21.905[1].

IAB Integrated Access and Backhaul
MBS Multicast Broadcast Service
QMC QoE Measurement Collection
QoE Quality of Experience
SCTP Stream Control Transmission Protocol
Xn-C Xn Control plane
Xn-U Xn User plane
4 General aspects
4.1 Introduction

The interface allowing to interconnect NG-RAN nodes with each other is referred to as the Xn interface.

4.2 Xn interface general principles

The general principles for the specification of the Xn interface are as follows:
- theXninterfaceis open;

- the Xninterface supports the exchange of signalling information between two NG-RAN nodes, and the
forwarding of PDUs to the respective tunnel endpoints;

- fromalogical standpoint, the Xn isa point-to-point interface between two NG-RAN nodes. A point-to-point
logical interface should be feasible even in the absence of a physical direct connection between the two NG-
RAN nodes.

4.3 Xn interface specification objectives

The Xn interface specifications facilitate the following:
- inter-connection of NG-RAN nodes supplied by different manufacturers;
- support of continuation between NG-RAN nodes of the NG-RAN services offered viathe NG interface;

- separation of Xn interface Radio Network functionality and Transport Network functionality to facilitate
introduction of future technology.

4.4 Xn interface capabilities

The Xn interface supports:
- proceduresto support intra-NG-RAN mobility;

- procedures to support dual connectivity between NG-RAN nodes.

ETSI
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5 Functions of the Xn interface

5.1 General

The following clauses describe the functions supported in Xn interface.

52 Functions of Xn-C

5.2.1  Xn-C interface management and error handling functions

5211 General

These functions allow for managing of signalling associations between NG-RAN nodes, surveying the Xn interface and
recovering from errors.

5.2.1.2 Xn Setup function

This function allows for the initial setup of an Xn interface between two NG-RAN nodes, including exchange of
application level data.

521.3 Error Indication function

This function allows the reporting of general error situations on application level.

5.2.1.4 Xn reset function
This function allows an NG-RAN node to inform a second NG-RAN node that it has recovered from an abnormal

failure and that either all or some of the contexts (except the application level data) related to the first node and stored in
the second shall be deleted, and the associated resources rel eased.

5.2.15 Xn configuration data update function

This function alows two NG-RAN nodes to update application level dataat any time.

52.1.6 Xn removal function

This function allows two NG-RAN nodes to remove the respective Xn interface.
5.2.2 UE mobility management functions

5.2.2.1 Handover preparation function

This function allows the exchange of information between source and target NG-RAN nodes in order to initiate the
handover of acertain UE to the target.

5222 Handover cancellation function

This function allowsinforming an already prepared target NG-RAN node that a prepared handover will not take place.
It allows releasing the resources allocated during a preparation.

5223 Retrieve UE Context function

The Retrieve UE context function is used for aNG-RAN node to retrieve UE context from another one.
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5.2.2.4 RAN Paging function

The RAN paging function allows a NG-RAN node to initiate the paging for a UE in the inactive state.

5.2.25 Data Forwarding control function

The data forwarding control function allows establishing and releasing transport bearers between source and target NG-
RAN nodes for data forwarding.

5.2.2.6 Handover Success Indication Function

This function allows informing a source NG-RAN node that the UE has successfully accessed atarget NG-RAN node.

5227 Conditional Handover cancellation function

This function allowsinforming a source NG-RAN node that resources reserved for candidate target cell(s) during a
conditional handover preparation are about to be released by the target NG-RAN node.

5.2.3 Dual connectivity function

The dual connectivity function enables usage of additional resources in a secondary node in the NG-RAN.

5.2.4 Energy saving function

This function enables decreasing energy consumption by indication of cell activation/deactivation over the Xn interface.

525 Resource coordination function

This function enables coordination of cell resource usage between two NG-RAN nodes.

5.2.6 Secondary RAT Data Volume Report function

This function enables the NG-RAN node to report Secondary RAT usage data information in case of MR-DC with
5GC, either with a dedicated procedure or by including Secondary RAT usage data information in other messages.

527 Trace function

The Trace function provides meansto control trace sessions for a UE over Xn interface.

5.2.8 Load management function

This function allows exchanging resource status and traffic 1oad information between NG-RAN nodes, such that the
NG-RAN node can control the traffic load appropriately.

5.2.9 Data exchange for self-optimisation function

This function allows two NG-RAN nodes to exchange information in order to support self-optimization functionality.
5.2.10 IAB support function

5.2.101 F1-C Traffic Transfer function

This function is used to deliver F1-C traffic between the M-NG-RAN node and the S-NG-RAN node serving a dual-
connected | AB-node, where the F1-C traffic is either received from the | AB-node or sent to the |AB-node.
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5.2.10.2 IAB Transport Migration function
This function allows the exchange of information between the F1-terminating | AB-donor-CU and the non-F1-

terminating | AB-donor-CU of a boundary | AB-node, for the purpose of managing the migration of the boundary and
descendant 1 AB-node traffic between the topol ogies managed by the two |AB-donor-CUs.

5.2.10.3 IAB Resource Coordination function

Thisfunction is used to exchange information between the F1-terminating 1 AB-donor-CU and the non-F1-terminating
|AB-donor-CU of a boundary |AB-node in order to support resource multiplexing.

5.2.11 Small data transmission function

This function supports small data transmission sessionsin RRC_INACTIVE both with and without anchor relocation,
in case the UE is served by a new NG-RAN node.

52111 Partial UE Context Transfer function

The Partial UE Context Transfer function is used for the last serving NG-RAN node to provide part of the UE Context
to the receiving gNB.

5.2.12 QMC function

The QMC function provides means to support the mobility of QM C sessions over the Xn interface.

5.3 Functions of Xn-U

5.3.1 Data transfer function

The data transfer function allows the transfer of data between NG-RAN nodes to support dual connectivity or mobility
operation.

5.3.2 Flow control function

The flow control function enables a NG-RAN node receiving user plane data from a second NG-RAN node to provide
feedback information associated with the data flow.

5.3.3 Assistance information function

The assistance information function enables a NG-RAN node receiving user plane data from a second NG-RAN node to
provide assistance information to the second node (e.g. related to radio conditions).

5.34 Fast retransmission function

The fast retransmission function provides coordination between PDCP-hosting node and corresponding node in case of
outage in one of the nodes, to enables the node in good RF conditions to handle data previously forwarded to the node
in outage.

6 Xn interface procedures

6.1 General

The Xn interface supports procedures over the control plane (Xn-C) and user plane (Xn-U).
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6.2 Control plane protocol procedures

6.2.1 Mobility management procedures
The mobility management procedures are used to manage the UE mobility in Connected or RRC_Inactive modes:

- Handover Preparation

- Handover Cancel

- SN Status Transfer

- Retrieve UE Context

- RAN Paging

- Xn-U Address Indication

- UE Context Release

- Handover Success Indication

- Conditional Handover Cancel

- Retrieve UE Context Confirm

6.2.2 Dual Connectivity procedures
The dual connectivity procedures are used to add, modify and releases resources for the operation of Dual Connectivity:
- S'NG-RAN-node Addition Preparation
- SNG-RAN-node Reconfiguration Completion
- M-NG-RAN-nodeinitiated S-NG-RAN-node Modification Preparation
- SNG-RAN-node initiated S-NG-RAN-node Modification
- M-NG-RAN-node initiated S-NG-RAN-node Release
- SNG-RAN-node initiated S-NG-RAN-node Release
- SNG-RAN-node Counter Check
- RRC Transfer
- Notification Control Indication
- Activity Notification
- Secondary RAT Data Usage Report
- Conditional PSCell Change Cancel

6.2.3 Global procedures

The global procedures are used to exchange configuration level data between two NG-RAN nodes, or to remove Xn
connectivity between two NG-RAN nodesin a controlled manner:

- Xn Setup
- NG-RAN-node Configuration Update

- Xn Removal
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6.2.4 Interface Management procedures

The interface management procedures are used to align resources between two NG-RAN nodes in the event of failures,
and to report detected protocol errors:

- Reset

- Error Indication

6.2.5 Energy saving procedures
- Cell Activation procedure: enables an NG-RAN node to request the activation of a previously deactivated cell
hosted in another NG-RAN node.
6.2.6 Resource coordination procedures
- E-UTRA - NR Cell Resource Coordination procedure: enables an ng-eNB and a gNB to interact for resource
coordination purposes.
6.2.7 UE Tracing procedures
The following procedures are used to trace the UE:
- Trace Start procedure

- Deactivate Trace procedure

6.2.8 Load management procedures

The load management procedures are used by NG-RAN nodes to indicate resource status, overload and traffic load to
each other.

- Resource Status Reporting Initiation

- Resource Status Reporting

6.2.9 Data exchange for self-optimisation procedures

The data exchange for self-optimisation procedures are used to transfer failure and mobility related information among
NG-RAN nodes to enable self-optimisation

- Failure Indication
- Handover report
- Mobility Settings Change

- Access and Mobility Indication

6.2.10 |AB procedures

The lAB procedures are used to enable the transfer of F1-C traffic for IAB, to exchange information between the F1-
terminating | AB-donor-CU and the non-F1-terminating | AB-donor-CU of a boundary | AB-node, to enable the delivery
of F1-C traffic between the M-NG-RAN node and the S-NG-RAN node serving a dua -connected non-boundary | AB-
node, and to exchange resource multiplexing related information between the F1-terminating | AB-donor-CU and the
non-F1-terminating |AB-donor-CU of a boundary | AB-node:

- F1-C Traffic Transfer

- 1AB Transport Migration Management
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- 1AB Transport Migration Modification

- 1AB Resource Coordination

6.2.11 MBS Management procedures
The MBS management procedures are used to manage the MBS Session:
- RAN Multicast Group Paging procedure

6.2.12 Small data transmission procedures

Small data transmission procedures are used by the NG-RAN nodes to exchange SDT related information between the
new serving NG-RAN node and the last serving NG-RAN node.

- Partial UE Context Transfer
-  RRC Transfer

- Retrieve UE Context Confirm

6.2.13 QMC procedures

The following procedures are used to transfer QM C configuration and session information to the target NG-RAN node
during a UE’ sintra-system intra-RAT mobility:

- Handover Preparation

- Retrieve UE Context

6.3 User plane protocol procedures

The user plane protocol procedures are used to exchange user plane information between Xn-U protocol peers:

- Transfer of Downlink User Data procedure: enables the node hosting the NR PDCP entity to provide user plane
information to the corresponding node.

- Downlink Data Delivery Status procedure: enables the corresponding node to provide feedback to the node
hosting the NR PDCP entity.

- Transfer of Assistance Information: enables the corresponding node to provide assistance information to the
node hosting the NR PDCP entity.

- Transfer of PDU Session Information procedure: enables an NG-RAN node to provide user plane information
associated with the forwarding of data towards a peer NG-RAN node, when using PDU session tunnels.

7 Xn interface protocol structure

7.1 Xn Control Plane

The control plane protocol stack of the Xn interface is shown on Figure 7.1-1. The transport network layer is built on IP
transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The application layer signalling
protocol isreferred to as XnAP (Xn Application Protocol).
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XnAP

SCTP

IP

Datalink layer

Physical layer

Figure 7.1-1: Xn Interface Control Plane

7.2 Xn User Plane

The Xn user plane (Xn-U) interface is defined between two NG-RAN nodes. The Xn-U interface provides non-
guaranteed delivery of user plane PDUs between two NG-RAN nodes.

The protocol stack for Xn-U isshown in Figure 7.2-1.

User plane PDUs

A

\ 4
GTP-U

UbP

IP

Datalink layer

Physical layer

Figure 7.2-1: Xn-U protocol structure

The user plane packets conveyed by GTP-U may be PDCP PDUs (e.g. in case of dual connectivity), PDCP SDUs (e.g.
in case of DRB level data forwarding), or SDAP SDUs (e.g. in PDU Session level data forwarding).

User plane protocol messages (as defined in TS 38.425 [7] and TS 38.415 [10]) are carried by container fieldsin the
GTP-U extension header as specified in TS 29.281 [11]. A single GTP-U packet may carry a user plane packet and/or a
user plane protocol message. The mapping between container fields and Xn user plane protocol procedures and
functionsis described in Table 7.2-1.
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Table 7.2-1: Mapping between container fields and Xn user plane procedures / functions

Xn-U Function Container Type

Xn UP Protocol Procedure

NR RAN Container, as per TS 29.281
[11] (Note 1)

Transfer of Downlink User Data,
TS 38.425 [7]

Data transfer PDU Session Container, as per
TS 29.281 [11] (Note 2)

Transfer of DL PDU Session Information,
TS 38.415 [10]
Transfer of UL PDU Session Information,
TS 38.415 [10]

No container (Note 3)

NA

NR RAN Container as per TS 29.281
Flow control [11] (Note 4)

Downlink Data Delivery Status, TS 38.425
(7]

Transfer of Downlink User Data, TS 38.425
[7]

NR RAN Container as per TS 29.281

Downlink Data Delivery Status, TS 38.425

Fast [11] (Note 4) [7

retransmission Transfer of Downlink User Data, TS 38.425
[7]

Assistance NR RAN Container as per TS 29.281 Transfer of Assistance Information,

information [11] (Note 4) TS 38.425 [7]

Note 1:
Note 2:
Note 3:
Note 4:

optionally used in Dual Connectivity DL data transfer.
in case of PDU Session level forwarding only.

all other cases of data transfer when no other Xn-U functionality is required

optionally used in Dual Connectivity

8

8.1

8.2

8.3

Other Xn interface specifications

NG-RAN Xn interface: Xn layer 1 (TS 38.421)

TS 38.421 [3] specifiesthe physical layer technologies that may be used to support the Xn interface.

NG-RAN Xn interface: Xn signalling transport (TS 38.422)

TS 38.422 [4] specifies how the XnAP signalling messages are transported over Xn.

NG-RAN Xn interface: Xn application protocol (XnAP) (TS

38.423)

TS 38.423 [5] specifies the radio network layer signalling procedures of the control plane between NG-RAN nodes.

8.4

8.5

NG-RAN Xn interface: Xn data transport (TS 38.424)

TS 38.424 [6] specifies the standards for user data transport protocols over the NG-RAN Xn interface.

NG-RAN Xn interface: NR user plane protocol (TS 38.425)

TS 38.425 [ 7] specifies the user plane protocol procedures for dual connectivity over the NG-RAN Xn interface.
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8.6 NG-RAN Xn interface: PDU Session User Plane Protocol
(TS 38.415)

TS 38.415 [10] specifies the user plane protocol procedures for data forwarding using PDU Session tunnels over the
NG-RAN Xn interface.

8.7 Summary of NG-RAN Xn interface Technical Specifications

The relationship between the technical specifications that define the NG-RAN Xn interfaceis shown in Figure 8.7-1.

Radio Network User Plane
Control Plane

Radio XnAP H| (void) NR User Plane || PDU Session User|!
Network ; ! ' protocol Plane protocol i
Layer i TS38423 || ; TS38.425 TS38415 |;
Transport : i E i
Layer | I :
i Xn Signalling i E Xn Data Transport E
: Transport ! : E
i | TS38422 |! ; TS38.424 :
'Xn Laye% 17538421

Figure 8.7-1: Xn Interface Technical Specifications
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