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Foreword

This Technical Specification has been produced by the 3" 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 radio network layer signalling procedures of the control plane between eNBsin E-
UTRAN. X2AP supports the functions of X2 interface by signalling procedures defined in this document. X2AP is
developed in accordance to the general principles stated in TS 36.401 [2] and TS 36.420 [3].

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.

e 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 36.401: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN);
Architecture Description”.

[3] 3GPP TS 36.420: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
General Aspectsand Principles’.

[4] 3GPP TS 36.413: " Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1
Application Protocol (S1AP)".

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

[6] 3GPP TS 32.422: "Telecommunication Management; Subscriber and Equipment Trace; Trace
Control and Configuration Management".

[7] 3GPP TS 32.421: "Telecommunication Management; Subscriber and Equipment Trace; Trace
concepts and requirements’.

[8] 3GPP TS 36.424: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 data
transport".

[9] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRAN); Radio Resource
Control (RRC) Protocol Specification".

[10] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation".

[11] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures”.

[12] 3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal
Terrestrial Radio Access Network (E-UTRAN) access'.

[13] 3GPP TS 23.203: "Policy and charging control architecture”.

[14] 3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System; Stage 3".

[15] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA), Evolved Universal

Terrestrial Radio Access Network (E-UTRAN); Overall description; stage 2".
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[16] 3GPP TS 36.104: "Base Station (BS) radio transmission and reception ".

[17] Void.

[18] 3GPP TS 33.401: " Security architecture”.

[19] 3GPP TS 36.414: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Sl data
transport".

[20] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC)".

[21] 3GPP TS 36.422: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
signaling transport”.

[22] 3GPP TS 36.314: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Layer 2 -
Measurements”.

[23] Void.

[24] 3GPP TS 25.413: "UTRAN lu interface RANAP signalling”

[25] 3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial

Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests
(MDT);Overall description; Stage 2".

[26] 3GPP TS 29.281: "General Packet Radio Service (GPRS); Tunnelling Protocol User Plane
(GTPv1-U)".
[27] ITU-T Recommendation X.680 (2002-07): 'Information technology — Abstract Syntax Notation

One (ASN.1): Specification of basic notation'.

[28] ITU-T Recommendation X.681 (2002-07): 'Information technology — Abstract Syntax Notation
One (ASN.1): Information object specification'.

[29] 3GPP TS 23.003: "Technical Specification Group Core Network and Terminals; Numbering,
addressing and identification”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 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 TR 21.905 [1].

Elementary Procedure: X2AP protocol consists of Elementary Procedures (EPs). An X2AP Elementary Procedureisa
unit of interaction between two eNBs. 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 or failure),
- Class 2: Elementary Procedures without response.

E-RAB: Defined in TS 36.401 [2].

CSG Cell: asdefined in TS 36.300 [15].

Hybrid cell: asdefined in TS 36.300 [15].

3.2 Symbols

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

<symbol> <Explanation>
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3.3 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].

ABS Almost Blank Subframe
CCO Cell Change Order
DL Downlink
EARFCN E-UTRA Absolute Radio Frequency Channel Number
E-CID Enhanced Céll-ID (positioning method)
eNB E-UTRAN NodeB
EP Elementary Procedure
EPC Evolved Packet Core
E-RAB E-UTRAN Radio Access Bearer
E-UTRAN Evolved UTRAN
GNSS Global Navigation Satellite System
GUMMEI Globally Unique MME ldentifier
HFN Hyper Frame Number
IE Information Element
MDT Minimization of Drive Tests
MME Mobility Management Entity
PDCP Packet Data Convergence Protocol
PLMN Public Land Mobile Network
SGW Serving Gateway
SN Sequence Number
TAC Tracking Area Code
UE User Equipment
UL Uplink

4 General

4.1 Procedure specification principles

The principle for specifying the procedure logic is to specify the functional behaviour of the terminating eNB exactly
and completely. Any rule that specifies the behaviour of the originating eNB 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
initiating 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.
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- Any required inclusion of an optional IE in aresponse message is explicitly indicated in the procedure text. If the
procedure text does not explicitly indicate that an optional | E shall be included in a response message, the
optional |E shall not be included. For requirements on including Criticality Diagnostics IE, see section 10.

4.2 Forwards and backwards compatibility

The forwards and backwards compatibility of the protocol is assured by a mechanism where al 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
the first 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 "Value' is
written asit is specified in sub clause 9.2 enclosed by quotation marks, e.g. "Value".

5 X2AP services

The present clause describes the services an eNB offers to its neighbours.

5.1 X2AP procedure modules
The X2 interface X2AP procedures are divided into two modules as follows:
1. X2AP Basic Mobility Procedures;
2. X2AP Global Procedures,
The X2AP Basic Mobility Procedures module contains procedures used to handle the UE mobility within E-UTRAN.

The Global Procedures modul e contains procedures that are not related to a specific UE. The procedures in this module
arein contrast to the above module involving two peer eNBs.

52 Parallel transactions

Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a
maximum of one ongoing X2AP procedure related to a certain UE.

6 Services expected from signalling transport

The signalling connection shall provide in sequence delivery of X2AP messages. X2AP shall be notified if the
signalling connection breaks.

X2 signalling transport is described in TS 36.422 [21].
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-

Functions of X2AP

The X2AP protocol provides the following functions:

Mobility Management. This function allows the eNB to move the responsibility of a certain UE to another eNB.
Forwarding of user plane data, Status Transfer and UE Context Release function are parts of the mobility
management.

Load Management. This function is used by eNBs to indicate resource status, overload and traffic load to each
other.

Reporting of General Error Situations. This function allows reporting of general error situations, for which
function specific error messages have not been defined.

Resetting the X2. Thisfunction is used to reset the X2 interface.

Setting up the X2. This function is used to exchange necessary data for the eNB for setup the X2 interface and
implicitly perform an X2 Reset.

eNB Configuration Update. This function allows updating of application level data needed for two eNBsto
interoperate correctly over the X2 interface.

Mobility Parameters Management. This function allows the eNB to coordinate adaptation of mobility parameter
settings with a peer eNB.

Mobility Robustness Optimisation. This function allows reporting of information related to mobility failure
events.

Energy Saving. This function allows decreasing energy consumption by enabling indication of cell
activation/deactivation over the X2 interface.

The mapping between the above functions and X2 EPs is shown in the table below.

Table 7-1: Mapping between X2AP functions and X2AP EPs

Function Elementary Procedure(s)
Mobility Management a) Handover Preparation
b) SN Status Transfer
c) UE Context Release
d) Handover Cancel
Load Management a) Load Indication
b) Resource Status Reporting Initiation
¢) Resource Status Reporting

Reporting of General Error Situations Error Indication

Resetting the X2 Reset

Setting up the X2 X2 Setup

eNB Configuration Update a) eNB Configuration Update
b) Cell Activation

Mobility Parameters Management Mobility Settings Change

Mobility Robustness Optimisation a) Radio Link Failure Indication
b) Handover Report

Energy Saving a) eNB Configuration Update

b) Cell Activation

8

8.1

X2AP procedures

Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.
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Table 8.1-1: Class 1 Elementary Procedures

Elementary Initiating Message Successful Outcome Unsuccessful Outcome
Procedure Response message Response message
Handover HANDOVER HANDOVER HANDOVER
Preparation REQUEST REQUEST PREPARATION FAILURE
ACKNOWLEDGE
Reset RESET REQUEST RESET RESPONSE
X2 Setup X2 SETUP REQUEST | X2 SETUP X2 SETUP FAILURE
RESPONSE
eNB ENB ENB ENB CONFIGURATION
Configuration CONFIGURATION CONFIGURATION UPDATE FAILURE
Update UPDATE UPDATE
ACKNOWLEDGE

Resource Status
Reporting
Initiation

RESOURCE STATUS
REQUEST

RESOURCE STATUS
RESPONSE

RESOURCE STATUS
FAILURE

Mobility Settings

MOBILITY CHANGE

MOBILITY CHANGE

MOBILITY CHANGE

Change REQUEST ACKNOWLEDGE FAILURE
Cell Activation CELL ACTIVATION CELL ACTIVATION CELL ACTIVATION
REQUEST RESPONSE FAILURE

Table 8.1-2: Class 2 Elementary Procedures

Elementary Procedure

Initiating Message

Load Indication

LOAD INFORMATION

Handover Cancel

HANDOVER CANCEL

SN Status Transfer

SN STATUS TRANSFER

UE Context Release

UE CONTEXT RELEASE

Resource Status Reporting

RESOURCE STATUS UPDATE

Error Indication

ERROR INDICATION

Radio Link Failure Indication

RLF INDICATION

Handover Report

HANDOVER REPORT

8.2

8.2.1

8.21.1

Handover Preparation

General

Basic mobility procedures

This procedure is used to establish necessary resourcesin an eNB for an incoming handover.

The procedure uses UE-associated signalling.
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8.2.1.2 Successful Operation
source target
eNB eNB

HANDOVER REQUEST

HANDOVER REQUEST ACKNOWLEDGE

Figure 8.2.1.2-1: Handover Preparation, successful operation

The source eNB initiates the procedure by sending the HANDOV ER REQUEST message to the target eNB. When the
source eNB sends the HANDOVER REQUEST message, it shall start the timer Trei ocprep.

The allocation of resources according to the values of the Allocation and Retention Priority |E included in the E-RAB
Level QoS Parameters | E shall follow the principles described for the E-RAB Setup procedurein TS 36.413 [4].

The source eNB may include in the GUMMEI |E any GUMMEI corresponding to the source MME node.

If at least one of the requested non-GBR E-RABs is admitted to the cell indicated by the Target Cell ID IE, the target
eNB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the
source eNB. Thetarget eNB shall include the E-RABs for which resources have been prepared at the target cell in the
E-RABs Admitted List IE. Thetarget eNB shall include the E-RABs that have not been admitted in the E-RABs Not
Admitted List |E with an appropriate cause value.

At reception of the HANDOV ER REQUEST message the target eNB shall:

- prepare the configuration of the AS security relation between the UE and the target eNB by using the
information in the UE Security Capabilities |E and the AS Security Information IE in the UE Context
Information IE.

For each E-RAB for which the source eNB proposes to do forwarding of downlink data, the source eNB shall include
the DL Forwarding |E within the E-RABs To be Setup Item |E of the HANDOVER REQUEST message. For each E-
RAB that it has decided to admit, the target eNB may include the DL GTP Tunnel Endpoint | E within the E-RABs
Admitted Item | E of the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed
forwarding of downlink data for this bearer. This GTP tunnel endpoint may be different from the corresponding GTP
TEID IE in the E-RAB To Be Switched in Downlink List 1E of the PATH SWITCH REQUEST message (see TS 36.413
[4]) depending on implementation choice.

For each bearer in the E-RABs Admitted List | E, the target eNB may include the UL GTP Tunnel Endpoint IE to indicate
that it requests data forwarding of uplink packets to be performed for that bearer.

Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the source eNB shall stop the timer
TreLocprep, Start the timer TX 2re ocoverat aNd terminate the Handover Preparation procedure. The source eNB isthen
defined to have a Prepared Handover for that X2 UE-associated signalling.

If the Trace Activation IE isincluded in the HANDOVER REQUEST message then the target eNB shall, if supported,
initiate the requested trace function as described in TS 32.422 [6]. In particular, the target eNB shall, if supported:

- if the Trace Activation |E does not include the MDT Configuration IE, initiate the requested trace session as
described in TS 32.422 [6];

- if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to 'Immediate
MDT and Trace' initiate the requested trace session and MDT session as described in TS 32.422 [6];

- if the Trace Activation |E includes the MDT Activation |E, within the MDT Configuration IE, set to 'lmmediate
MDT Only' initiate the requested MDT session as described in TS 32.422 [6] and the target eNB shall ignore
Interfaces To Trace |IE, and Trace Depth IE;
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- if the Trace Activation |E includes the MDT Location Information IE, within the MDT Configuration IE, store
thisinformation and take it into account in the requested MDT session;

- if the Trace Activation | E includes the Sgnalling based MDT PLMN List |E, within the MDT Configuration IE,
the eNB may use it to propagate the MDT Configuration as described in TS 37.320 [31].

If the Management Based MDT Allowed |E only or the Management Based MDT Allowed |E and the Management
Based MDT PLMN List IE is contained in the HANDOV ER REQUEST message, the target eNB 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 [6].

The source eNB shall, if supported and available in the UE context, include the Management Based MDT Allowed |E
and the Management Based MDT PLMN List IE in the HANDOVER REQUEST message, except if the source eNB
selectsa serving PLMN in the target eNB which is not included in the Management Based MDT PLMN List. If the
Management Based MDT PLMN List |E is not present, the source eNB shall, if supported, include the Management
Based MDT Allowed IE, if thisinformation is available in the UE context, in the HANDOV ER REQUEST message,
except if the source eNB selects aserving PLMN in the target eNB different from the serving PLMN in the source eNB.

If the Handover Restriction List IE is

- contained in the HANDOV ER REQUEST message, the target eNB shall store the information received in the
Handover Restriction List IE in the UE context and the target eNB shall use this information to determine a
target for the UE during subsequent mobility action for which the eNB provides information about the target of
the mobility action towards the UE, except when one of the E-RABs has a particular ARP value (TS 23.401
[12]) in which case the information shall not apply.

- not contained in the HANDOV ER REQUEST message, the target eNB shall consider that no roaming and no
access restriction apply to the UE.

If the Location Reporting Information IE isincluded in the HANDOVER REQUEST message then the target eNB
should initiate the requested location reporting functionality as defined in TS 36.413 [4].

If the SRVCC Operation Possible IE isincluded in the HANDOV ER REQUEST message, the target eNB shall store the
content of such IE in the UE context and use it asdefined in TS 23.216 [20].

If the UE Security Capabilities |E included in the HANDOVER REQUEST message only contains the EIAQ algorithm
as defined in TS 33.401 [18] and if this EIAO algorithm is defined in the configured list of allowed integrity protection
algorithmsin the eNB (TS 33.401 [18]), the eNB shall take it into use and ignore the keys received in the AS Security
Information |E.

The HANDOVER REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency priority IE, if
available.

If the Subscriber Profile ID for RAT/Frequency priority IE is contained in the HANDOV ER REQUEST message, the
target eNB shall store thisinformation and the target eNB should use the information as defined in TS 36.300 [15].

Upon reception of UE History Information 1E in the HANDOV ER REQUEST message, the target eNB shall collect the
information defined as mandatory in the UE History Information |E and shall, if supported, collect the information
defined as optional in the UE History Information IE, for aslong as the UE staysin one of its cells, and store the
collected information to be used for future handover preparations.

If the Mobility Information IE is provided in the HANDOVER REQUEST message, the target eNB shall, if supported,
store thisinformation and use it as defined in TS 36.300 [15]. The target eNB shall, if supported, store the C-RNTI of
the source cell received in the HANDOVER REQUEST message.
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8.2.1.3 Unsuccessful Operation
source target
eNB eNB

HANDOVER REQUEST

HANDOVER PREPARATION FAILURE

Figure 8.2.1.3-1: Handover Preparation, unsuccessful operation

If the target eNB does not admit at least one non-GBR E-RAB, or afailure occurs during the Handover Preparation, the
target eNB shall send the HANDOVER PREPARATION FAILURE message to the source eNB. The message shall
contain the Cause | E with an appropriate value.

If the target eNB receivesaHANDOVER REQUEST message containing RRC Context |E that does not include
required information as specified in TS 36.331 [9], the target eNB shall send the HANDOV ER PREPARATION
FAILURE message to the source eNB.

Interactionswith Handover Cancel procedure:

If there is no response from the target eNB to the HANDOV ER REQUEST message before timer Treocprep EXPIrESin
the source eNB, the source eNB should cancel the Handover Preparation procedure towards the target eNB by initiating
the Handover Cancel procedure with the appropriate value for the Cause |E. The source eNB shall ignore any
HANDOVER REQUEST ACKNOWLEDGE or HANDOVER PREPARATION FAILURE message received after the
initiation of the Handover Cancel procedure and remove any reference and release any resources related to the
concerned X2 UE-associated signalling.

8214 Abnormal Conditions

If the target eNB receives aHANDOVER REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be
Setup List IE) set to the same value, the target eNB shall not admit the corresponding E-RABS.

If the target eNB receivesaHANDOVER REQUEST message containing a E-RAB Level QoS Parameters |E which
contains a QCI |E indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS
Information |E, the target eNB shall not admit the corresponding E-RAB.

If the supported algorithms for encryption defined in the Encryption Algorithms |E in the UE Security Capabilities IE in
the UE Context Information |E, plus the mandated support of EEAQ in all UEs (TS 33.401 [18]), do not match any
algorithms defined in the configured list of allowed encryption algorithmsin the target eNB (TS 33.401 [18]), the target
eNB shall regject the procedure using the HANDOVER PREPARATION FAILURE message.

If the supported algorithms for integrity defined in the Integrity Protection Algorithms |E in the UE Security
Capabilities IE in the UE Context Information | E, plus the mandated support of the EIAO algorithm in all UES (TS
33.401 [18]), do not match any algorithms defined in the configured list of allowed integrity protection algorithmsin
the eNB (TS 33.401 [18]), the eNB shall reject the procedure using the HANDOV ER PREPARATION FAILURE

message.

If the target eNB receivesaHANDOVER REQUEST message which does not contain the Handover Restriction List
IE, and the PLMN to be used cannot be determined otherwise, the target eNB shall reject the procedure using the
HANDOVER PREPARATION FAILURE message.

If the target eNB receives aHANDOVER REQUEST message containing the Handover Restriction List |E, and the
serving PLMN is not supported by the target cell, the target eNB shall reject the procedure using the HANDOVER
PREPARATION FAILURE message.
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If the target eNB receivesaHANDOVER REQUEST message which does not contain the CSG Membership Status I E,
and the target cell isahybrid cell, the target eNB shall reject the procedure using the HANDOV ER PREPARATION
FAILURE message.

If thetarget cell isa CSG cell and the target eNB has not received any CSG ID of the source cell, the target eNB shall
reject the procedure using the HANDOVER PREPARATION FAILURE message.

If the target cell isa CSG cell with adifferent CSG from the source cell, the target eNB shall reject the procedure using
the HANDOVER PREPARATION FAILURE message.

8.2.2 SN Status Transfer

8221 General

The purpose of the SN Status Transfer procedure isto transfer the uplink PDCP SN and HFN receiver status and the
downlink PDCP SN and HFN transmitter status from the source to the target eNB during an X2 handover for each
respective E-RAB for which PDCP SN and HFN status preservation applies.

The procedure uses UE-associated signalling.

8.2.2.2 Successful Operation
source target
eNB eNB
SN STATUS TRANSFER
— —

Figure 8.2.2.2-1: SN Status Transfer, successful operation

The source eNB initiates the procedure by stop assigning PDCP SNs to downlink SDUs and stop delivering UL SDUs
towards the EPC and sending the SN STATUS TRANSFER message to the target eNB at the time point when it
considers the transmitter/receiver status to be frozen.

The E-RABs Subject To Satus Transfer List IE included in the SN STATUS TRANSFER message contains the E-RAB
ID(s) corresponding to the E-RAB(s) for which PDCP SN and HFN status preservation shall be applied.

If the source eNB includesin the SN STATUS TRANSFER message, the information on the missing and received
uplink SDUs in the Receive Status Of UL PDCP SDUs I E or Receive Status Of UL PDCP SDUs Extended | E for each
E-RAB for which the source eNB has accepted the request from the target eNB for uplink forwarding, then the target
eNB may useit in a Status Report message sent to the UE over the radio.

For each E-RAB for which the DL COUNT Value |E isreceived in the SN STATUS TRANSFER message, the target
eNB shall use it to mark with the value contained in the PDCP-SN | E of this |E the first downlink packet for which
thereisno PDCP SN yet assigned. If the DL COUNT Value Extended |E isincluded in the E-RABs Subject To Status
Transfer Item | E, the target eNB shall, if supported, use the value contained in the PDCP-SN Extended | E of the DL
COUNT Value Extended |E instead of the value contained in the PDCP-SN | E of the DL COUNT Value IE.

For each E-RAB for which the UL COUNT Value |E isreceived in the SN STATUS TRANSFER message, the target
eNB shall not deliver any uplink packet which has a PDCP SN lower than the value contained in the PDCP-SN | E of
this1E. If the UL COUNT Value Extended |E isincluded in the E-RABs Subject To Status Transfer Item IE, the target
eNB shall, if supported, use the value contained in the PDCP-SN Extended |E of the UL COUNT Value Extended |E
instead of the value contained in the PDCP-SN | E of the UL COUNT Value IE.
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8.2.2.3 Abnormal Conditions

If the target eNB receives this message for a UE for which no prepared handover exists at the target eNB, the target
eNB shall ignore the message.

8.2.3 UE Context Release

8.231 General

The UE Context Release procedure isinitiated by the target eNB to indicate to the source eNB that radio and control
plane resources for the associated UE context are allowed to be released.

The procedure uses UE-associated signalling.

8.2.3.2 Successful Operation
source target
eNB eNB

UE CONTEXT RELEASE

A

Figure 8.2.3.2-1: UE Context Release, successful operation

The UE Context Release procedure isinitiated by the target eNB. By sending the UE CONTEXT RELEASE message
the target eNB informs the source eNB of Handover success and triggers the release of resources.

Upon reception of the UE CONTEXT RELEA SE message, the source eNB may release radio and control plane related
resources associated to the UE context. For E-RABs for which data forwarding has been performed, the source eNB
should continue forwarding of U-plane data as long as packets are received at the source eNB from the EPC or the
source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be
stopped).

8.2.3.3 Unsuccessful Operation
Not applicable.
8.2.3.4 Abnormal Conditions

If the UE Context Release procedure is not initiated towards the source eNB from any prepared eNB before the expiry
of the timer TX2ge, ocoveral; the source eNB shall request the MME to rel ease the UE context.

If the UE returns to source eNB before the reception of the UE CONTEXT RELEASE message or the expiry of the
timer TX2reL ocoverall, the source eNB shall stop the TX2gg ocoveral @d continue to serve the UE.

8.2.4 Handover Cancel

8.24.1 General

The Handover Cancel procedure is used to enable a source eNB to cancel an ongoing handover preparation or an
already prepared handover.

The procedure uses UE-associated signalling.
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8.2.4.2 Successful Operation
source target
eNB eNB

HANDOVER CANCEL

Figure 8.2.4.2-1: Handover Cancel, successful operation

The source eNB initiates the procedure by sending the HANDOV ER CANCEL message to the target eNB. The source
eNB shall indicate the reason for cancelling the handover by means of an appropriate cause val ue.

At the reception of the HANDOV ER CANCEL message, the target eNB shall remove any reference to, and release any
resources previously reserved to the concerned UE context.

The New eNB UE X2AP ID IE shall be included if it has been obtained from the target eNB.

8.2.4.3 Unsuccessful Operation
Not applicable.
8.24.4 Abnormal Conditions

Should the HANDOVER CANCEL message refer to a context that does not exist, the target eNB shall ignore the
message.

8.3 Global Procedures

8.3.1 Load Indication

83.11 General

The purpose of the Load Indication procedure is to transfer load and interference co-ordination information between
eNBs controlling intra-frequency neighboring cells.

The procedure uses non UE-associated signalling.

8.3.1.2 Successful Operation

eNB1 eNB2

LOAD INFORMATION

Figure 8.3.1.2-1: Load Indication, successful operation
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An eNB initiates the procedure by sending LOAD INFORMATION message to eNBs controlling intra-frequency
neighbouring cells.

If the UL Interference Overload Indication |E isreceived in the LOAD INFORMATION message, it indicates the
interference level experienced by the indicated cell on all resource blocks, per PRB. The receiving eNB may take such
information into account when setting its scheduling policy and shall consider the received UL Interference Overload
Indication IE value valid until reception of anew LOAD INFORMATION message carrying an update of the same | E.

If the UL High Interference Indication |E isreceived in the LOAD INFORMATION message, it indicates, per PRB, the
occurrence of high interference sensitivity, as seen from the sending eNB. The receiving eNB should try to avoid
scheduling cell edge UEsin its cells for the concerned PRBs. The Target Cell ID |E received within the UL High
Interference Information IE group in the LOAD INFORMATION message indicates the cell for which the
corresponding UL High Interference Indication is meant. The receiving eNB shall consider the value of the UL High
Interference Information 1E group valid until reception of anew LOAD INFORMATION message carrying an update.

If the Relative Narrowband Tx Power (RNTP) IE isreceived in the LOAD INFORMATION message, it indicates, per
PRB, whether downlink transmission power islower than the value indicated by the RNTP Threshold IE. The receiving
eNB may take such information into account when setting its scheduling policy and shall consider the received Relative
Narrowband Tx Power (RNTP) |E value valid until reception of anew LOAD INFORMATION message carrying an
update.

If the ABS Information |E isincluded in the LOAD INFORMATION message, the ABS Pattern Info | E indicates the
subframes designated as almost blank subframes by the sending eNB for the purpose of interference coordination. The
receiving eNB may take such information into consideration when scheduling UEs.

The receiving eNB may use the Measurement Subset | E received in the LOAD INFORMATION message, for the
configuration of specific measurements towards the UE.

The receiving eNB shall consider the received information asimmediately applicable. The receiving eNB shall consider
the value of the ABS Information | E valid until reception of anew LOAD INFORMATION message carrying an
update.

If an ABS indicated in the ABS pattern info |E coincides with a MBSFN subframe, the receiving eNB shall consider
that the subframe is designated as almost blank subframe by the sending eNB.

If the Invoke Indication |E isincluded in the LOAD INFORMATION message, it indicates which type of information
the sending eNB would like the receiving eNB to send back. The receiving eNB may take such request into account.

If the Invoke Indication |E is set to "ABS Information”, it indicates the sending eNB would like the receiving eNB to
initiate the Load Indication procedure, with the LOAD INFORMATION message containing the ABS Information |1E
indicating non-zero ABS patternsin the relevant cells.

8.3.1.3 Unsuccessful Operation
Not applicable.

8.3.14 Abnormal Conditions
Void.

8.3.2 Error Indication

8.3.21 General

The Error Indication procedureisinitiated by an eNB to report detected errors in 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.
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8.3.2.2 Successful Operation

ERROR INDICATION

Figure 8.3.2.2-1: Error Indication, successful operation.

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

The ERROR INDICATION message shall contain at least either the Cause IE or the Criticality Diagnostics | E.

In case the Error Indication procedure is triggered by UE associated signalling the Old eNB UE X2AP ID |E and New
eNB UE X2AP ID I|E shall be included in the ERROR INDICATION message. If one or both of Old eNB UE X2AP 1D
|E and New eNB UE X2AP ID |E are not correct, the cause shall be set to appropriate value e.g. " unknown Old eNB
UE X2AP ID", "unknown New eNB UE X2AP ID" or "unknown pair of UE X2AP ID".

8.3.2.3 Unsuccessful Operation

Not applicable.

8.3.24 Abnormal Conditions
Not applicable.

8.3.3 X2 Setup

8.33.1 General

The purpose of the X2 Setup procedure isto exchange application level configuration data needed for two eNBsto
interoperate correctly over the X2 interface. This procedure erases any existing application level configuration datain
the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure
would do.

The procedure uses non UE-associated signalling.

8.3.3.2 Successful Operation

eNB1 eNB2

X2 SETUP REQUEST

X2 SETUP RESPONSE

Figure 8.3.3.2-1: X2 Setup, successful operation

An eNB; initiates the procedure by sending the X2 SETUP REQUEST message to a candidate eNB.,. The candidate
eNB, replies with the X2 SETUP RESPONSE message. The initiating eNB shall transfer the complete list of its served
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cellsand, if available, alist of supported GU Group Idsto the candidate eNB,. The candidate eNB, shall reply with the
complete list of its served cells and shall include, if available, alist of supported GU Group Idsin the reply.

If acell isswitched off for energy savings reasons, it should be activated before initiating or responding to the X2 Setup
procedure and shall still be included in thelist of served cells.

The initiating eNB; may include the Neighbour Information IE in the X2 SETUP REQUEST message. The candidate
eNB, may aso include the Neighbour Information IE in the X2 SETUP RESPONSE message. The Neighbour
Information |E shall only include E-UTRAN cells that are direct neighbours of cellsin the reporting eNB. A direct
neighbour of one cell of agiven eNB may be any cell belonging to an eNB that is a neighbour of that given eNB cell
e.g. even if the cell has not been reported by a UE. The initiating eNB; may include the TAC |E with the Neighbour
Information |E in the X2 SETUP REQUEST message. The candidate eNB, may also include the TAC |E with the
Neighbour Information |E in the X2 SETUP RESPONSE message. The eNB receiving the |E may use it according to
TS36.300[15].

The initiating eNB; may include the Number of Antenna Ports IE in the X2 SETUP REQUEST message. The candidate
eNB, may also include the Number of Antenna Ports IE in the X2 SETUP RESPONSE message. The eNB receiving the
IE may useit according to TS 36.331[9].

The initiating eNB; may include the PRACH Configuration |E in the X2 SETUP REQUEST message. The candidate
eNB, may aso include the PRACH Configuration IE in the X2 SETUP RESPONSE message. The eNB receiving the |IE
may use thisinformation for RACH optimisation.

The initiating eNB; may include the MBSFN Subframe Info |E in the X2 SETUP REQUEST message. The candidate
eNB, may aso include the MBSFN Subframe Info 1E in the X2 SETUP RESPONSE message. The eNB receiving the
IE may useit according to TS 36.331 [9].

For each CSG cell or hybrid cell served by the initiating eNB; the X2 SETUP REQUEST message shall contain the
CSG ID IE. For each CSG cell or hybrid cell served by the candidate eNB, the X2 SETUP RESPONSE message shall
contain the CSG ID IE. The eNB receiving the |E shall take this information into account when further deciding
whether X2 handover between the source cell and the target cell may be performed.

The initiating eNB; may include the MBMS Service Area |dentity List IE in the X2 SETUP REQUEST message. The
candidate eNB, may also include the MBMS Service Area Identity List |E in the X2 SETUP RESPONSE message. The
eNB receiving the |E may use it according to TS 36.300 [15].

For each cell served by the initiating eNB; the X2 SETUP REQUEST message may contain the MultibandinfoList |E.
For cell served by the candidate eNB, the X2 SETUP RESPONSE message may contain the MultibandinfoList |E. The
eNB receiving the |E shall, if supported, take thisinformation into account when further deciding whether subseguent
mobility actions between the source cell and the target cell may be performed.

8.3.3.3 Unsuccessful Operation

eNB1 eNB2

X2 SETUP REQUEST

X2 SETUP FAILURE

Figure 8.3.3.3-1: X2 Setup, unsuccessful operation

If the candidate eNB, cannot accept the setup it shall respond with an X2 SETUP FAILURE message with appropriate
cause value.

If the X2 SETUP FAILURE messages includes the Time To Wait | E the initiating eNB; shall wait at least for the
indicated time before reinitiating the X2 Setup procedure towards the same eNB..
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8.3.34 Abnormal Conditions

If the first message received for a specific TNL association is not an X2 SETUP REQUEST, X2 SETUP RESPONSE,
or X2 SETUP FAILURE message then this shall be treated as alogical error.

If theinitiating eNB; does not receive either X2 SETUP RESPONSE message or X2 SETUP FAILURE message, the
eNB; may reinitiate the X2 Setup procedure towards the same eNB, provided that the content of the new X2 SETUP
REQUEST message isidentical to the content of the previously unacknowledged X2 SETUP REQUEST message.

If the initiating eNB; receives an X2 SETUP REQUEST message from the peer entity on the same X2 interface:

- Incasethe eNB; answers with an X2 SETUP RESPONSE message and receives a subsequent X2 SETUP
FAILURE message, the eNB; shall consider the X2 interface as non operational and the procedure as
unsuccessfully terminated according to sub clause 8.3.3.3.

- Incasethe eNB; answers with an X2 SETUP FAILURE message and receives a subsequent X2
SETUP RESPONSE message, the eNB; shall ignore the X2 SETUP RESPONSE message and consider the X2
interface as non operational.

8.3.4 Reset

8341 General

The purpose of the Reset procedure isto align the resources in eNB; and eNB, in the event of an abnormal failure. The
procedure resets the X2 interface. This procedure doesn"t affect the application level configuration data exchanged
during, e.g., the X2 Setup procedure.

The procedure uses non UE-associated signalling.

8.3.4.2 Successful Operation

eNB1 eNB2

RESET REQUEST

RESET RESPONSE

Figure 8.3.4.2-1: Reset, successful operation

The procedure isinitiated with aRESET REQUEST message sent from the eNB; to the eNB,. Upon receipt of this
message, eNB, shall abort any other ongoing procedures over X2 between eNB; and eNB, The eNB, shall delete all the
context information related to the eNB;, except the application level configuration data exchanged during the X2 Setup
or eNB Configuration Update procedures, and release the corresponding resources. After completion of release of the
resources, the eNB,, shall respond with a RESET RESPONSE message.

8.3.4.3 Unsuccessful Operation
Void.
8.34.4 Abnormal Conditions

If the RESET REQUEST message is received, any other ongoing procedure (except another Reset procedure) on the
same X2 interface shall be aborted.

If Reset procedure is ongoing and the eNB,, receives the RESET REQUEST message from the peer entity on the same
X2 interface, the eNB, shall respond with the RESET RESPONSE message as described in 8.3.4.2.
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If the initiating eNB does not receive RESET RESPONSE message, the eNB; may reinitiate the Reset procedure
towards the same eNB, provided that the content of the new RESET REQUEST message isidentical to the content of
the previoudy unacknowledged RESET REQUEST message.

8.3.5  eNB Configuration Update

8.351 General

The purpose of the eNB Configuration Update procedure is to update application level configuration data needed for
two eNBs to interoperate correctly over the X2 interface.

The procedure uses non UE-associated signalling.

8.3.5.2 Successful Operation

eN81 eNBZ

ENB CONFIGURATION UPDATE

A 4

ENB CONFIGURATION UPDATE
ACKNOWLEDGE

A

Figure 8.3.5.2-1: eNB Configuration Update, successful operation

An eNB; initiates the procedure by sending an ENB CONFIGURATION UPDATE message to a peer eNB, . Such
message shall include an appropriate set of up-to-date configuration data, including, but not limited to, the complete
lists of added, modified and deleted served cells, that eNB; has just taken into operational use.

Upon reception of an ENB CONFIGURATION UPDATE message, eNB, shall update the information for eNB; as
follows:

Update of Served Cell Information:

- If Served Cells To Add IE is contained in the ENB CONFIGURATION UPDATE message, eNB, shall add cell
information according to the information in the Served Cell Information IE.

- If Number of Antenna Ports |E is contained in the Served Cell Information |E in the ENB CONFIGURATION
UPDATE message, eNB, may use this information according to TS 36.331 [9].

- If the PRACH Configuration |E is contained in the Served Cell Information |E in the ENB CONFIGURATION
UPDATE message, the eNB receiving the |lE may use thisinformation for RACH optimisation.

- If Served Cells To Maodify IE is contained in the ENB CONFIGURATION UPDATE message, eNB, shall
modify information of cell indicated by Old ECGI |E according to the information in the Served Cell
Information IE.

- If MBSFN Subframe Info IE is contained in the Served Cell Information |E in the ENB CONFIGURATION
UPDATE message, eNB, may use thisinformation according to TS 36.331 [9]. If aMBSFN subframe indicated
in the MBSFN Subframe Info | E coincides with an ABS, the eNB, shall consider that the subframe is designated
as ABS by the sending eNB.

When either served cell information or neighbour information of an existing served cell in eNB; need to be
updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information IE.

If the Deactivation Indication |E is contained in Served Cells To Modify |E, it indicates that the concerned cell
was switched off to lower energy consumption.
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The eNB, shall overwrite the served cell information and the whole list of neighbour cell information for the
affected served cell.

- If Served Cells To Delete | E is contained in the ENB CONFIGURATION UPDATE message, eNB, shall delete
information of cell indicated by Old ECGI |E.

- If MBMS Service Area Identity List IE is contained in the Served Cell Information |E in the ENB
CONFIGURATION UPDATE message, the eNB receiving the |E may useit according to TS 36.300 [15].

When the MBMS Service Area I dentities of acell in eNB1 need to be updated, the whole list of MBMS Service
Arealdentities of the affected cell shall be contained in the Served Cell Information IE.

Update of GU Group ID List:

- If GU Group Id To Add List IE is contained in the ENB CONFIGURATION UPDATE message, eNB, shall add
the GU Group Id to its GU Group Id List.

- If GU Group Id To Delete List IE is contained in the ENB CONFIGURATION UPDATE message, eNB, shall
remove the GU Group Id from its GU Group Id List.

If Neighbour Information IE is contained in the ENB CONFIGURATION UPDATE message, eNB, may use this
information to update its neighbour cell relations, or use it for other functions, like PCI selection. The Neighbour
Information |E shall only include E-UTRAN cellsthat are direct neighbours of cellsin the reporting eNB. A direct
neighbour of one cell of agiven eNB may be any cell belonging to an eNB that is a neighbour of that given eNB cell
e.g. evenif that cell has not been reported by a UE. The Neighbour Information |E may contain the TAC IE of the
included cells. The receiving eNB may use TAC IE, as described in TS 36.300 [15].

After successful update of requested information, eNB, shall reply with the ENB CONFIGURATION UPDATE
ACKNOWLEDGE message to inform the initiating eNB; that the requested update of application data was performed
successfully. In case the peer eNB, receives an ENB CONFIGURATION UPDATE without any |E except for Message
Type |IE it shall reply with ENB CONFIGURATION UPDATE ACKNOWLEDGE message without performing any
updates to the existing configuration.

The eNB; may initiate a further eNB Configuration Update procedure only after a previous eNB Configuration Update
procedure has been completed.

8.3.5.3 Unsuccessful Operation

eN81 eNBZ

ENB CONFIGURATION UPDATE

A 4

ENB CONFIGURATION UPDATE
FAILURE

A

Figure 8.3.5.3-1: eNB Configuration Update, unsuccessful operation

If the eNB, can not accept the update it shall respond with an ENB CONFIGURATION UPDATE FAILURE message
and appropriate cause value.

If the ENB CONFIGURATION UPDATE FAILURE message includes the Time To Wait | E the eNB; shall wait at |east
for the indicated time before reinitiating the eNB Configuration Update procedure towards the same eNB,. Both nodes
shall continue to operate the X2 with their existing configuration data.

8.354 Abnormal Conditions

If the eNB; after initiating eNB Configuration Update procedure receives neither ENB CONFIGURATION UPDATE
ACKNOWLEDGE message nor ENB CONFIGURATION UPDATE FAILURE message, the eNB; may reinitiate the
eNB Configuration Update procedure towards the same eNB.,, provided that the content of the new ENB
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CONFIGURATION UPDATE message isidentical to the content of the previously unacknowledged ENB
CONFIGURATION UPDATE message.

8.3.6 Resource Status Reporting Initiation

8.3.6.1 General
This procedure is used by an eNB to request the reporting of load measurements to another eNB.

The procedure uses non UE-associated signalling.

8.3.6.2 Successful Operation
eNB, eNB,
RESOURCE STATUS REQUEST
RESOURCE STATUS RESPONSE

Figure 8.3.6.2-1: Resource Status Reporting Initiation, successful operation

The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB; to eNB,. Upon receipt,
eNB, shall initiate the requested measurement according to the parameters given in the request in case the Registration
Request | E set to "start" and shall stop all cells measurements and terminate the reporting in case the Registration
Request |E is set to 'stop”.

If the Registration Request |E is set to "start” then the Report Characteristics |E shall be included in RESOURCE
STATUS REQUEST message.

The Report Characteristics | E indicates the type of objects eNB, shall perform measurements on.
For each cell, the eNB, 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 messageis set to 1;

- the SL TNL Load Indicator IE, if the second bit, TNL Load Ind Periodic' of the Report Characteristics |E
included in the RESOURCE STATUS REQUEST messageis set to 1;

- theHardware Load Indicator IE, if the third bit, 'HW Load Ind Periodic' of the Report Characteristics IE
included in the RESOURCE STATUS REQUEST messageissetto 1,

- the Composite Available Capacity Group IE, if the fourth bit, '‘Composite Available Capacity Periodic' of the
Report Characteristics | E included in the RESOURCE STATUS REQUEST messageisset 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 IE;

- the ABSSatus IE, if the fifth bit, '"ABS Status Periodic' of the Report Characteristics |E included in the
RESOURCE STATUS REQUEST message is set to 1 and eNB; had indicated the ABS pattern to eNB..

If the Reporting Periodicity |E isincluded in the RESOURCE STATUS REQUEST message, eNB, shall useits value
asthetimeinterval between two subsequent measurement reports.

If eNB, is capable to provide all requested resource status information, it shall initiate the measurement as requested by
eNB;, and respond with the RESOURCE STATUS RESPONSE message.
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If eNB, is capable to provide some but not all of the requested resource status information and the Partial Success
Indicator IE is present in the RESOURCE STATUS REQUEST message, it shal initiate the measurement for the
admitted measurement objects and include the Measurement Initiation Result |1E in the RESOURCE STATUS
RESPONSE message.

If the eNB, received a RESOURCE STATUS REQUEST message which includes the Registration Request |E set to
"stop", the Cell To Report IE list shall be ignored.

8.3.6.3 Unsuccessful Operation

eNB, eNB,

RESOURCE STATUS REQUEST

A 4

RESOURCE STATUSFAILURE

A

Figure 8.3.6.3-1: Resource Status Reporting Initiation, unsuccessful operation

If none of the requested measurements can be initiated, eNB, shall send a RESOURCE STATUS FAILURE message.
The Cause |E shall be set to an appropriate value e.g. "Measurement Temporarily not Available" or "Measurement not
Supported For The Object” for each requested measurement object. The eNB may use the Complete Failure Cause
Information |E to enhance the failure cause information per measurement in the RESOURCE STATUS FAILURE

message.

8.36.4 Abnormal Conditions

If the initiating eNB; does not receive either RESOURCE STATUS RESPONSE message or RESOURCE STATUS
FAILURE message, the eNB; may reinitiate the Resource Status Reporting I nitiation procedure towards the same eNB,
provided that the content of the new RESOURCE STATUS REQUEST message isidentical to the content of the
previously unacknowledged RESOURCE STATUS REQUEST message.

If the initiating eNB; receives the RESOURCE STATUS RESPONSE message including the Measurement Initiation
Result |E containing no admitted measurements, the eNB; shall consider the procedure as failed.

If the Report Characteristics |E bitmap is set to "0" (all bitsare set to "0") in the RESOURCE STATUS REQUEST
message then eNB, shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate
value e.g. "ReportCharacteristicsEmpty".

If the Reporting Periodicity | E value is not specified when at least one of the bits of the Report Characteristics | E, for
which semantics is specified, is set to 1 then eNB, shall initiate a RESOURCE STATUS FAILURE message, the cause
shall be set to appropriate value e.g. "NoReportPeriodicity".

If the eNB,, received a RESOURCE STATUS REQUEST message which includes the Registration Request |E set to
"start" and the eNB1Measurement ID |E corresponding to an existing on-going load measurement reporting, then eNB,
shall initiate a RESOURCE STATUS FAILURE message, the cause shall be set to appropriate value e.g.

"ExistingM easurement| D",

If the Registration Request |E is set to "stop™” and the RESOURCE STATUS REQUEST message does not contain
eNB2 Measurement ID IE, eNB, shall consider the procedure as failed and respond with the RESOURCE STATUS
FAILURE message, the cause shall be set to appropriate value e.g. "Unknown eNB Measurement 1D".
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8.3.7 Resource Status Reporting

8371 General

This procedureisinitiated by eNB, to report the result of measurements admitted by eNB, following a successful
Resource Status Reporting Initiation procedure.

The procedure uses non UE-associated signalling.

8.3.7.2 Successful Operation

eNB; eNB,

RESOURCE STATUSUPDATE

A

Figure 8.3.7.2-1: Resource Status Reporting, successful operation

The eNB;, shall report the results of the admitted measurementsin RESOURCE STATUS UPDATE message. The
admitted measurements are the measurements that were successfully initiated during the preceding Resource Status
Reporting Initiation procedure, and thus not reported in the Measurement Failed Report Characteristics | E for the
concerned cell in the RESOURCE STATUS RESPONSE message.

8.3.7.3 Unsuccessful Operation
Not applicable.
8.3.74 Abnormal Conditions

If the eNB; receives a RESOURCE STATUS UPDATE message which includes the ABS Status IE, and all bitsin the
Usable ABS Pattern Info |E are set to '0', the eNB1 shall ignore the DL ABS Status |E.

8.3.8 Mobility Settings Change

8.38.1 General

This procedure enables an eNB to negotiate the handover trigger settings with a peer eNB controlling neighbouring
cells.

The procedure uses non UE-associated signalling.
8.3.8.2 Successful Operation

eNBl d\lBZ

MOBILITY CHANGE REQUEST

MOBILITY CHANGE ACKNOWLEDGE

A

Figure 8.3.8.2-1: Mobility Settings Change, successful operation
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The procedure isinitiated withaMOBILITY CHANGE REQUEST message sent from eNB; to eNB,.

Upon receipt, eNB, shall evaluate if the proposed eNB, handover trigger modification may be accepted. If eNB,isable
to successfully complete the request it shall reply with MOBILITY CHANGE ACKNOWLEDGE.

8.3.8.3 Unsuccessful Operation

d\lBl d\IBZ

MOBILITY CHANGE REQUEST

MOBILITY CHANGE FAILURE

A

Figure 8.3.8.3-1: Mobility Settings Change, unsuccessful operation

If the requested parameter modification is refused by the eNB,, or if the eNB, is not able to compl ete the procedure, the
eNB, shall send aMOBILITY CHANGE FAILURE message with the Cause | E set to an appropriate value. The eNB,
may include eNB2 Mobility Parameters Modification Range IE in MOBILITY CHANGE FAILURE message, for
example in cases when the proposed change is out of permitted range.

8.3.84 Abnormal Conditions

Void.
8.3.9 Radio Link Failure Indication

8.391 General

The purpose of the Radio Link Failure Indication procedure is to transfer information regarding RRC re-establishment
attempts, or received RLF Reports, between eNBs. The signalling takes place from the eNB at which a re-establishment
attempt is made, or an RLF Report isreceived, to an eNB to which the UE concerned may have previously been
attached prior to the connection failure. This may aid the detection of radio link failure and handover failure cases (TS
36.300 [15]).

The procedure uses non UE-associated signalling.

8.3.9.2 Successful Operation

eNB1 eNB2

RLF INDICATION

A

Figure 8.3.9.2-1: Radio Link Failure Indication, successful operation
eNB; initiates the procedure by sending the RLF INDICATION message to eNB; following a re-establishment attempt

or an RLF Report reception from a UE at eNB,, when eNB, considers that the UE may have previously suffered a
connection failure at a cell controlled by eNB;.
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eNB, may include the ShortMAC-I IE in the RLF INDICATION message, e.g., in order to aid the eNB; to resolve a
potential PCI confusion situation or to aid the eNB; to identify the UE.

eNB, may include the UE RLF Report Container |E inthe RLF INDICATION message, which may be used by the
eNB; to determine the nature of the failure.

eNB, may include the RRC Conn Setup Indicator |1E inthe RLF INDICATION message, which indicates that the RLF
Report isretrieved after an RRC connection setup or an incoming successful handover.

If the RRC Conn Setup Indicator |1E is present in the RLF INDICATION message, the eNB; shall ignore the valuesin
the Failure cell PCI IE, Re-establishment cell ECGI |E, C-RNTI |1E and ShortMAC-I1 |E.

eNB, may include the RRC Conn Reestab Indicator |E inthe RLF INDICATION message, which may be used by the
eNB; to determine where the failure occurred.

8.3.9.3 Unsuccessful Operation
Not applicable.

8.3.94 Abnormal Conditions
Void.

8.3.10 Handover Report

8.3.10.1 General
The purpose of the Handover Report procedure isto transfer mobility related information between eNBs.

The procedure uses non UE-associated signalling.

8.3.10.2 Successful Operation

eNB1 eNB2

HANDOVER REPORT

Figure 8.3.10.2-1: Handover Report, successful operation

An eNB initiates the procedure by sending an HANDOV ER REPORT message to another eNB. By sending the
message eNB; indicates to eNB, that a mobility-related problem was detected.

If the Handover Report Type IE is set to "HO too early” or "HO to wrong cell”, then the eNB; indicates to eNB, that,
following a successful handover from acell of eNB, to acell of eNB3, aradio link failure occurred and the UE
attempted RRC Re-establishment either at the original cell of eNB, (Handover Too Early), or at another cell (Handover
to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made accordingto TS
36.300 [15].

If the UE-related information is available in eNB,, the eNB; should includein HANDOVER REPORT message:
- the Mobility Information IE, if the Mobility Information |E was sent for this handover from eNB,;

- the Source cell C-RNTI IE.
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If received, the eNB, uses the above information according to TS 36.300 [15].

If the UE RLF Report received from the eNB sending the RLF INDICATION message, as described in TS 36.300 [15],
isavailable, the eNB; may aso include it in the HANDOVER REPORT as UE RLF Report Container |E.

If the Handover Report Type IE is set to "InterRAT ping-pong", then the eNB; indicates to eNB, that a completed
handover from acell of eNB, to acell in other RAT might have resulted in an inter-RAT ping-pong and the UE was
successfully handed over to acell of eNB; (indicated with Failure cell ECGI IE).

The report contains the source and target cells, and cause of the handover. If the Handover Report Type IE is set to "HO
to wrong cell”, then the Re-establishment cell ECGI |E shall be included in the HANDOV ER REPORT message. If the
Handover Report Type IE is set to "InterRAT ping-pong"”, then the Target cell in UTRAN |E shall be included in the
HANDOVER REPORT message.

8.3.10.3 Unsuccessful Operation

Not applicable.

8.3.104 Abnormal Conditions
Void.

8.3.11 Cell Activation

8.3.111 General

The purpose of the Cell Activation procedure isto request to a neighbouring eNB to switch on one or more cells,
previously reported as inactive due to energy saving reasons.

The procedure uses non UE-associated signalling.

8.3.11.2 Successful Operation

eN81 eNBZ

CELL ACTIVATION REQUEST

A 4

CELL ACTIVATION RESPONSE

A

] ]
Figure 8.3.11.2-1: Cell Activation, successful operation
An eNB; initiates the procedure by sending a CELL ACTIVATION REQUEST message to a peer eNB..

Upon receipt of this message, eNB, should activate the cell/sindicated in the CELL ACTIVATION REQUEST
message and shall indicate in the CELL ACTIVATION RESPONSE message for which cells the request was fulfilled.

Interactionswith eNB Configuration Update procedure:

eNB, shall not send an ENB CONFIGURATION UPDATE message to eNB; just for the reason of the cell/s indicated
inthe CELL ACTIVATION REQUEST message changing state, as the receipt of the CELL ACTIVATION
RESPONSE message by eNB; is used to update the information about cell activation state of eNB, cellsin eNB;.
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8.3.11.3 Unsuccessful Operation

eN81 eNBZ

CELL ACTIVATION REQUEST

A 4

CELL ACTIVATION FAILURE

A

Figure 8.3.11.3-1: Cell Activation, unsuccessful operation

If the eNB, cannot activate any of the cellsindicated in the CELL ACTIVATION REQUEST message, it shall respond
withaCELL ACTIVATION FAILURE message with an appropriate cause value.

8.3.114 Abnormal Conditions

Not applicable.
9 Elements for X2AP Communication
9.0 General

Sub clauses 9.1 and 9.2 describe the structure of the messages and information elements required for the X2AP protocol
in tabular format. Sub clause 9.3 provides the corresponding ASN.1 definition.

The following attributes are used for the tabular description of the messages and information elements: Presence, Range
Criticality and Assigned Criticality. Their definition and use can be found in TS 36.413 [4].

9.1 Message Functional Definition and Content

9.1.1 Messages for Basic Mobility Procedures

9.11.1 HANDOVER REQUEST
This message is sent by the source eNB to the target eNB to request the preparation of resources for a handover.

Direction: source eNB — target eNB.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Old eNB UE X2AP ID M eNB UE Allocated at the YES reject
X2AP ID source eNB
9.2.24
Cause M 9.2.6 YES ignore
Target Cell ID M ECGI YES reject
9.2.14
GUMMEI M 9.2.16 YES reject
UE Context Information 1 YES reject
>MME UE S1AP ID M INTEGER MME UE S1AP ID - -
(0..2%-1) allocated at the
MME
>UE Security Capabilities M 9.2.29 - -
>AS Security Information M 9.2.30 - -
>UE Aggregate Maximum M 9.2.12 - -
Bit Rate
>Subscriber Profile ID for 0] 9.2.25 - -
RAT/Frequency priority
>E-RABs To Be Setup 1 - -
List
>>E-RABs To Be Setup 1 .. <maxnoof EACH ignore
Iltem Bearers>
>>>E-RAB ID M 9.2.23 - -
>>>E-RAB Level QoS M 9.29 Includes necessary - -
Parameters QoS parameters
>>>DL Forwarding ®) 9.2.5 - -
>>>UL GTP Tunnel M GTP Tunnel | SGW endpoint of - -
Endpoint Endpoint the S1 transport
9.2.1 bearer. For delivery
of UL PDUs.
>RRC Context M OCTET Includes the RRC - -
STRING Handover
Preparation
Information
message as
defined in
subclause 10.2.2 of
TS 36.331[9]
>Handover Restriction List | O 9.2.3 - -
>Location Reporting o 9.2.21 Includes the - -
Information necessary
parameters for
location reporting
>Management Based MDT | O 9.2.59 YES ignore
Allowed
>Management Based o MDT PLMN YES ignore
MDT PLMN List List
9.2.64
UE History Information M 9.2.38 Same definition as YES ignore
in TS 36.413 [4]
Trace Activation (@) 9.2.2 YES ignore
SRVCC Operation Possible O 9.2.33 YES ignore
CSG Membership Status (@) 9.2.52 YES reject
Mobility Information (0] BIT STRING | Information related YES ignore
(SIZE (32)) to the handover;
the source eNB
provides it in order
to enable later
analysis of the
conditions that led
to a wrong HO.
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Range bound Explanation
maxnoofBearers Maximum no. of E-RABs. Value is 256
maxnoofMDTPLMNs PLMNs in the Management Based MDT PLMN list. Value is 16.
9.11.2 HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target eNB to inform the source eNB about the prepared resources at the target.

Direction: target eNB — source eNB.

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Old eNB UE X2AP ID M eNB UE Allocated at YES ignore
X2AP ID the source
9.2.24 eNB
New eNB UE X2AP ID M eNB UE Allocated at YES ignore
X2AP ID the target
9.2.24 eNB
E-RABs Admitted List 1 YES ignore
> E-RABs Admitted 1 .. <maxnoof EACH ignore
Iltem Bearers>
>>E-RAB ID M 9.2.23 - -
>>UL GTP Tunnel 0] GTP Tunnel | Identifies the - -
Endpoint Endpoint X2 transport
9.2.1 bearer used
for
forwarding of
UL PDUs
>>DL GTP Tunnel @) GTP Tunnel Identifies the - -
Endpoint Endpoint X2 transport
9.2.1 bearer. used
for
forwarding of
DL PDUs
E-RABs Not Admitted List (0] E-RAB List A value for YES ignore
9.2.28 E-RAB ID
shall only be
present once
in E-RABs
Admitted List
IE and in E-
RABs Not
Admitted List
IE.
Target eNB To Source eNB M OCTET Includes the YES ignore
Transparent Container STRING RRC E-
UTRA
Handover
Command
message as
defined in
subclause
10.2.2in TS
36.331 [9]
Criticality Diagnostics (@) 9.2.7 YES ignore
Range bound Explanation

maxnoofBearers

Maximum no. of E-RABs. Value is 256

ETSI




3GPP TS 36.423 version 11.7.0 Release 11 35 ETSI TS 136 423 V11.7.0 (2014-01)

9.1.1.3 HANDOVER PREPARATION FAILURE
This message is sent by the target eNB to inform the source eNB that the Handover Preparation has failed.

Direction: target eNB — source eNB.

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Old eNB UE X2AP ID M eNB UE Allocated at YES ignore
X2AP ID the source
9.2.24 eNB
Cause M 9.2.6 YES ignore
Criticality Diagnostics @) 9.2.7 YES ignore
9.1.14 SN STATUS TRANSFER

This message is sent by the source eNB to the target eNB to transfer the uplink/downlink PDCP SN and HFN status
during a handover.

Direction: source eNB — target eNB.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
Old eNB UE X2AP ID M eNB UE Allocated at the source YES reject
X2AP ID eNB
9.2.24
New eNB UE X2AP ID M eNB UE Allocated at the target YES reject
X2AP ID eNB
9.2.24
E-RABs Subject To Status 1 YES ignore
Transfer List
>E-RABs Subject To 1. EACH ignore
Status Transfer Iltem <maxnoof
Bearers>
>>E-RAB ID M 9.2.23 - -
>>Receive Status Of UL 0] BIT STRING | PDCP Sequence - -
PDCP SDUs (4096) Number = (First
Missing SDU Number +
bit position) modulo
4096
0: PDCP SDU has not
been received.
1: PDCP SDU has
been received
correctly.
>>UL COUNT Value M COUNT PDCP-SN and Hyper - -
Value Frame Number of the
9.2.15 first missing UL SDU in
case of 12 bit long
PDCP-SN
>>DL COUNT Value M COUNT PDCP-SN and Hyper - -
Value frame number that the
9.2.15 target eNB should
assign for the next DL
SDU not having an SN
yet in case of 12 bit
long PDCP-SN
>>Receive Status Of UL 0] BIT STRING | The IE is used in case YES ignore
PDCP SDUs Extended (1..16384) of 15 bit long PDCP-SN
in this release.
The first bit indicates
the status of the SDU
after the First Missing
UL PDCP SDU.
The N™ bit indicates the
status of the UL PDCP
SDU in position (N +
First Missing SDU
Number) modulo (1 +
the maximum value of
the PDCP-SN).
0: PDCP SDU has not
been received.
1: PDCP SDU has
been received
correctly.
>>UL COUNT Value @) COUNT PDCP-SN and Hyper YES ignore
Extended Value Frame Number of the
Extended first missing UL SDU in
9.2.66 case of 15 bit long
PDCP-SN
>>DL COUNT Value @) COUNT PDCP-SN and Hyper YES ignore
Extended Value Frame Number that the
Extended target eNB should
9.2.66 assign for the next DL

SDU not having an SN
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yet in case of 15 bit

long PDCP-SN
Range bound Explanation
maxnoofBearers Maximum no. of E-RABs. Value is 256.

9.1.15 UE CONTEXT RELEASE
This message is sent by the target eNB to the source eNB to indicate that resources can be released.

Direction: target eNB — source eNB.

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
Old eNB UE X2AP ID M eNB UE Allocated at YES reject
X2AP ID the source
9.2.24 eNB
New eNB UE X2AP ID M eNB UE Allocated at YES reject
X2AP ID the target
9.2.24 eNB
9.1.1.6 HANDOVER CANCEL
This message is sent by the source eNB to the target eNB to cancel an ongoing handover.
Direction: source eNB — target eNB.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
Old eNB UE X2AP ID M eNB UE Allocated at YES reject
X2AP ID the source
9.2.24 eNB
New eNB UE X2AP ID (0] eNB UE Allocated at YES ignore
X2AP ID the target
9.2.24 eNB
Cause M 9.2.6 YES ignore

9.1.2 Messages for global procedures

9.1.21 LOAD INFORMATION
This message is sent by an eNB to neighbouring eNBs to transfer load and interference co-ordination information.

Direction: eNB; — eNB,.
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IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
Cell Information M YES ignore
>Cell Information Item 1.. EACH ignore
<maxCellineNB>
>>Cell ID M ECGI Id of the - -
9.2.14 source cell
>>UL Interference 0] 9.2.17 - -
Overload Indication
>>UL High 0.. - -
Interference <maxCellineNB>
Information
>>>Target Cell ID M ECGI Id of the cell - -
9.2.14 for which the
HIl is meant
>>>UL High M 9.2.18 - -
Interference Indication
>>Relative Narrowband | O 9.2.19 - -
Tx Power (RNTP)
>>ABS Information o] 9.2.54 YES ignore
>>|nvoke Indication ©) 9.2.55 YES ignore
Range bound Explanation
maxCellineNB Maximum no. cells that can be served by an eNB. Value is 256.
9.1.2.2 ERROR INDICATION
This message is used to indicate that some error has been detected in the eNB.
Direction: eNB; — eNB,.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
Old eNB UE X2AP ID (0] eNB UE Allocated at YES ignore
X2AP ID the source
9.2.24 eNB
New eNB UE X2AP ID (0] eNB UE Allocated at YES ignore
X2AP ID the target
9.2.24 eNB
Cause (@) 9.2.6 YES ignore
Criticality Diagnostics o 9.2.7 YES ignore

9.1.2.3

X2 SETUP REQUEST

This message is sent by an eNB to a neighbouring eNB to transfer the initialization information for a TNL association.

Direction: eNB; = eNB..
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Global eNB ID M 9.2.22 YES reject
Served Cells 1. Complete list of YES reject
<maxCellineNB> cells served by
the eNB
>Served Cell Information M 9.2.8 - -
>Neighbour Information 0.. - -
<maxnoofNeighb
ours>
>>ECGI M ECGI E-UTRAN Cell - -
9.2.14 Global Identifier
of the neighbour
cell
>>PCl M INTEGER Physical Cell - -
(0..503, ...) Identifier of the
neighbour cell
>>EARFCN M 9.2.26 DL EARFCN for - -
FDD or
EARFCN for
TDD
>>TAC (0] OCTET Tracking Area YES ignore
STRING (2) | Code
>>EARFCN Extension (0] 9.2.65 DL EARFCN for YES reject
FDD or
EARFCN for
TDD. If this IE is
present, the
value signalled
in the EARFCN
IE is ignored.
GU Group Id List 0 .. <maxfPools> List of all the GLOBAL reject
pools to which
the eNB
belongs
>GU Group Id M 9.2.20 - -
Range bound Explanation

maxCellineNB

Maximum no. cells that can be served by an eNB. Value is 256.

maxnoofNeighbours

Maximum no. of neighbour cells associated to a given served cell.

Value is 512.
maxPools Maximum no. of pools an eNB can belong to. Value is 16.
9.1.24 X2 SETUP RESPONSE

This message is sent by an eNB to a neighbouring eNB to transfer the initialization information for a TNL association.

Direction: eNB, — eNB;.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Global eNB ID M 9.2.22 YES reject
Served Cells 1. Complete list of YES reject
<maxCellineNB> cells served by
the eNB
>Served Cell Information M 9.2.8 - -
>Neighbour Information 0.. - -
<maxnoofNeighb
ours>
>>ECGI M ECGI E-UTRAN Cell - -
9.2.14 Global Identifier
of the neighbour
cell
>>PCl M INTEGER Physical Cell - -
(0..503, ...) Identifier of the
neighbour cell
>>EARFCN M 9.2.26 DL EARFCN for - -
FDD or
EARFCN for
TDD
>>TAC (0] OCTET Tracking Area YES ignore
STRING (2) | Code
>>EARFCN Extension (0] 9.2.65 DL EARFCN for YES reject
FDD or
EARFCN for
TDD. If this IE is
present, the
value signalled
in the EARFCN
IE is ignored.
GU Group Id List 0 .. <maxPools> List of all the GLOBAL reject
pools to which
the eNB
belongs
>GU Group Id M 9.2.20 - -
Criticality Diagnostics ©) 9.2.7 YES ignore
Range bound Explanation
maxCellineNB Maximum no. cells that can be served by an eNB. Value is 256.
maxnoofNeighbours Maximum no. of neighbour cells associated to a given served cell.
Value is 512.
maxPools Maximum no. of pools an eNB can belong to. Value is 16.
9.1.25 X2 SETUP FAILURE
This message is sent by the eNB to indicate X2 Setup failure.
Direction: eNB, — eNB;.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Cause M 9.2.6 YES ignore
Time To Wait (0] 9.2.32 YES ignore
Criticality Diagnostics ©) 9.2.7 YES ignore

9.1.2.6

RESET REQUEST

This message is sent from one eNB to another eNB and is used to request the X2 interface between the two eNB to be

reset.
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Direction: eNB; — eNB,.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Cause M 9.2.6 YES ignore
9.1.2.7 RESET RESPONSE
This message is sent by aeNB as aresponse to a RESET REQUEST message.
Direction: eNB, — eNB;.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Criticality Diagnostics (@) 9.2.7 YES ignore

9.1.2.8

ENB CONFIGURATION UPDATE

This message is sent by an eNB to a peer eNB to transfer updated information for a TNL association.

Direction: eNB; — eNB..
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IE/Group Name

Presence

Range

IE type and
reference

Semantics
description

Criticality

Assigned
Criticality

Message Type

M

9.2.13

YES

reject

Served Cells To Add

0..
<maxCellineNB>

Complete list of
added cells
served by the
eNB

GLOBAL

reject

>Served Cell Information

9.2.8

>Neighbour Information

0..
<maxnoofNeighb
ours>

>>ECGI

ECGI
9.2.14

E-UTRAN Cell
Global Identifier
of the neighbour
cell

>>PCl|

INTEGER
(0..503, ...)

Physical Cell
Identifier of the
neighbour cell

>>EARFCN

9.2.26

DL EARFCN for
FDD or
EARFCN for
TDD

>>TAC

OCTET
STRING (2)

Tracking Area
Code

YES

ignore

>>EARFCN Extension

9.2.65

DL EARFCN for
FDD or
EARFCN for
TDD. If this IE is
present, the
value signalled
in the EARFCN
IE is ignored.

YES

reject

Served Cells To Modify

0..
<maxCellineNB>

Complete list of
modified cells
served by the
eNB

GLOBAL

reject

>0Old ECGI

ECGI
9.2.14

Old E-UTRAN
Cell Global
Identifier

>Served Cell Information

9.2.8

>Neighbour Information

0..
<maxnoofNeighb
ours>

>>ECGI

ECGI
9.2.14

E-UTRAN Cell
Global Identifier
of the neighbour
cell

>>PCl

INTEGER
(0..503, ...)

Physical Cell
Identifier of the
neighbour cell

>>EARFCN

9.2.26

DL EARFCN for
FDD or
EARFCN for
TDD

>>TAC

OCTET
STRING (2)

Tracking Area
Code

YES

ignore

>>EARFCN Extension

9.2.65

DL EARFCN for
FDD or
EARFCN for
TDD. If this IE is
present, the
value signalled
in the EARFCN
IE is ignored.

YES

reject

>Deactivation Indication

ENUMERAT
ED(deactivat
ed,
)

Indicates that
the concerned
cell is switched
off for energy

YES

ignore
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saving reasons
Served Cells To Delete 0.. Complete list of GLOBAL reject
<maxCellineNB> deleted cells
served by the
eNB
>0ld ECGI M ECGI Old E-UTRAN - -
9.2.14 Cell Global
Identifier of the
cell to be
deleted
GU Group Id To Add List 0 .. <maxPools> GLOBAL reject
>GU Group Id M 9.2.20 - -
GU Group Id To Delete 0 .. <maxPools> GLOBAL reject
List
>GU Group Id M 9.2.20 - -
Range bound Explanation
maxCellineNB Maximum no. cells that can be served by an eNB. Value is 256.
maxnoofNeighbours Maximum no. of neighbour cells associated to a given served cell.
Value is 512.
maxPools Maximum no. of pools an eNB can belong to. Value is 16.
9.1.2.9 ENB CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by an eNB to a peer eNB to acknowledge update of information for a TNL association.
Direction: eNB, — eNB;.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Criticality Diagnostics [©) 9.2.7 YES ignore
9.1.2.10 ENB CONFIGURATION UPDATE FAILURE
This message is sent by an eNB to a peer eNB to indicate eNB Configuration Update Failure.
Direction: eNB, — eNB;.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Cause M 9.2.6 YES ignore
Time To Wait (@) 9.2.32 YES ignore
Criticality Diagnostics (@) 9.2.7 YES ignore

9.1.2.11

parameters given in the message.

Direction: eNB; — eNB..

RESOURCE STATUS REQUEST

This message is sent by an eNB; to neighbouring eNB, to initiate the requested measurement according to the
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IE/Group Name Presence Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
Message Type M 9.2.13 YES reject
eNB1 Measurement ID M INTEGER Allocated by eNB; YES reject
(1..4095,...)
eNB2 Measurement ID C- INTEGER Allocated by eNB; YES ignore
ifRegistrati (1..4095,...)
onRequest
Stop
Registration Request M ENUMERAT | A value set to 'stop’, YES reject
ED(start, indicates a request to
stop, stop all cells
.2 measurements.
Report Characteristics (0] BITSTRING | Each position in the YES reject
(SIZE(32)) bitmap indicates
measurement object the
eNB; is requested to
report.
First Bit = PRB Periodic,
Second Bit = TNL load
Ind Periodic,
Third Bit = HW Load Ind
Periodic,
Fourth Bit = Composite
Available Capacity
Periodic,
Fifth Bit = ABS Status
Periodic.
Other bits shall be
ignored by the eNB..
Cell To Report 1 Cell ID list for which YES ignore
measurement is needed
>Cell To Report Item 1.. EACH ignore
<maxCel
lineNB>
>>Cell ID M ECGI - -
9.2.14
Reporting Periodicity 0] ENUMERAT YES ignore
ED(1000ms,
2000ms,
5000ms,100
00ms, ...)
Partial Success Indicator o ENUMERAT | Included if partial YES ignore
ED(partial success is allowed
success
allowed, ...)

Range bound

Explanation

maxCellineNB

Maximum no. cells that can be served by an eNB. Value is 256.

Condition

Explanation

ifRegistrationRequestStop

This IE shall be present if the Registration Request IE is set to the
value 'stop'.

9.1.2.12

RESOURCE STATUS RESPONSE

This message is sent by the eNB, to indicate that the requested measurement, for al or for a subset of the measurement
objectsincluded in the measurement is successfully initiated.

Direction: eNB, — eNB;.
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IE/Group Name Presence Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
Message Type M 9.2.13 YES reject
eNB1 Measurement ID M INTEGER Allocated by eNB1 YES reject
(1..4095,...)
eNB2 Measurement ID M INTEGER Allocated by eNB; YES reject
(1..4095,...)
Criticality Diagnostics 0] 9.2.7 YES ignore
Measurement Initiation 0.1 List of all cells in which YES ignore
Result measurement objects
were requested,
included when
indicating partial
success
>Measurement 1. EACH ignore
Initiation Result Item <maxCe
llineNB>
>>Cell ID M ECGI - -
9.2.14
>>Measurement 0.1 Indicates that eNB; - -
Failure Cause List could not initiate the
measurement for at
least one of the
requested
measurement objects in
the cell
>>>Measurement 1. EACH ignore
Failure Cause Item <maxFa
iledMea
sObject
S>
>>>>Measurement | M BITSTRING | Each position in the - -
Failed Report (SIZE(32)) bitmap indicates
Characteristics measurement object
that failed to be initiated
in the eNB>. First Bit =
PRB Periodic,
Second Bit = TNL load
Ind Periodic,
Third Bit = HW Load Ind
Periodic,
Fourth Bit = Composite
Available Capacity
Periodic,
Fifth Bit = ABS Status
Periodic.
Other bits shall be
ignored by the eNB;.
>>>>Cause M 9.2.6 Failure cause for - -

measurement objects
for which the
measurement cannot be
initiated

Range bound

Explanation

maxFailedMeasObjects

Maximum number of measurement objects that can fail per
measurement. Value is 32.

maxCellineNB

Maximum no. cells that can be served by an eNB. Value is 256.

9.1.2.13

RESOURCE STATUS FAILURE

This message is sent by the eNB; to indicate that for none of the requested measurement objects the measurement can

be initiated.

Direction: eNB, — eNB;.
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IE/Group Name Presence | Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
Message Type M 9.2.13 YES reject
eNB1 Measurement ID M INTEGER Allocated by eNB; YES reject
(1..4095,...)
eNB2 Measurement ID M INTEGER Allocated by eNB; YES reject
(1..4095,...)
Cause M 9.2.6 Ignored by the receiver YES ignore
when the Complete
Failure Cause
Information IE is
included
Criticality Diagnostics ©) 9.2.7 YES ignore
Complete Failure Cause 0.1 Complete list of failure YES ignore
Information causes for all requested
cells
>Complete Failure 1. EACH ignore
Cause Information <maxCe
ltem llineNB>
>>Cell ID M ECGI - -
9.2.14
>>Measurement 1 - -
Failure Cause List
>>>Measurement 1. EACH ignore
Failure Cause Item <maxFa
iledMea
sObject
S>
>>>>Measuremen | M BITSTRING | Each position in the - -
t Failed Report (SIZE(32)) bitmap indicates
Characteristics measurement object
that failed to be initiated
in the eNB,. First Bit =
PRB Periodic,
Second Bit = TNL load
Ind Periodic,
Third Bit = HW Load Ind
Periodic,
Fourth Bit = Composite
Available Capacity
Periodic,
Fifth Bit = ABS Status
Periodic.
Other bits shall be
ignored by the eNB;.
>>>>Cause M 9.2.6 Failure cause for - -

measurements that
cannot be initiated

Range bound

Explanation

maxCellineNB

Maximum no. cells that can be served by an eNB. Value is 256.

maxFailedMeasObjects

Max number of measurement objects that can fail per measurement.
Value is 32.

9.1.2.14

RESOURCE STATUS UPDATE

This message is sent by eNB, to neighbouring eNB; to report the results of the requested measurements.

Direction: eNB, — eNB;.
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IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
eNB1 Measurement ID M INTEGER Allocated by YES reject
(1..4095,...) | eNB:
eNB2 Measurement ID M INTEGER Allocated by YES reject
(1..4095,...) | eNBz
Cell Measurement Result 1 YES ignore
>Cell Measurement 1. EACH ignore
Result ltem <maxCellineNB>
>>Cell ID M ECGI
9.2.14
>>Hardware Load (0] 9.2.34
Indicator
>>S1 TNL Load (0] 9.2.35
Indicator
>>Radio Resource (0] 9.2.37
Status
>>Composite Available (0] 9.2.44 YES ignore
Capacity Group
>>ABS Status ©) 9.2.58 YES ignore
Range bound Explanation

maxCellineNB

Maximum no.

cells that can be served by an eNB. Value is 256.

9.1.2.15

MOBILITY CHANGE REQUEST

This message is sent by an eNB; to neighbouring eNB, to initiate adaptation of mobility parameters.

Direction: eNB; — eNB..

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
eNB1 Cell ID M ECGI YES reject
9.2.14
eNB2 Cell ID M ECGI YES reject
9.2.14
eNB1 Mobility Parameters (0] Mobility Configuration YES ignore
Parameters change in eNB;
Information cell
9.2.48
eNB2 Proposed Mobility M Mobility Proposed YES reject
Parameters Parameters configuration
Information change in eNB>
9.2.48 cell
Cause M 9.2.6 YES reject
9.1.2.16 MOBILITY CHANGE ACKNOWLEDGE

This message is sent by the eNB, to indicate that the eNB, Proposed Mobility Parameter proposed by eNB; was

accepted.

Direction: eNB, — eNB;.
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IE/Group Name Presence Range | IE type and reference | Semantics Criticality | Assigned
description Criticality
Message Type M 9.2.13 YES reject
eNB1 Cell ID M ECGI YES reject
9.2.14
eNB2 Cell ID M ECGI YES reject
9.2.14
Criticality Diagnostics (@) 9.2.7 YES ignore

9.1.2.17 MOBILITY CHANGE FAILURE

This message is sent by the eNB,, to indicate that the eNB, Proposed Mobility Parameter proposed by eNB; was
refused.

Direction: eNB, — eNB;.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
eNB1 Cell ID M ECGI YES ignore
9.2.14
eNB2 Cell ID M ECGI YES ignore
9.2.14
Cause M 9.2.6 YES ignore
eNB2 Mobility Parameters | O 9.2.49 YES ignore
Modification Range
Criticality Diagnostics (6] 9.2.7 YES ignore

9.1.2.18 RLF INDICATION

This message is sent by the eNB,, to indicate an RRC re-establishment attempt or a reception of an RLF Report from a
UE that suffered a connection failure at eNB;.

Direction: eNB, — eNB;.
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IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality

Message Type 9.2.13 YES ignore

Failure cell PCI INTEGER (0..503, Physical Cell YES ignore

) Identifier

ECGI YES ignore
9.2.14

Re-establishment cell
ECGI

M

M

M
C-RNTI M BIT STRING (SIZE | C-RNTI YES ignore
(16)) contained in the
RRC Re-
establishment
Request

message (TS
36.331 [9])

ShortMAC-I (0] BIT STRING (SIZE | ShortMAC-I YES ignore
(16)) contained in the
RRC Re-
establishment
Request
message (TS
36.331 [9])

UE RLF Report Container | O OCTET STRING RLF Report YES ignore
contained in the
UEInformationRe
sponse message
(TS 36.331[9))

RRC Conn Setup @) ENUMERATED(RR | Included if the YES reject
Indicator C Conn Setup, ...) RLF Report
within the UE
RLF Report
Container IE is
retrieved after an
RRC connection
setup or an
incoming
successful
handover

RRC Conn Reestab 0] ENUMERATED(rec | The YES ignore
Indicator onfigurationFailure, | Reestablishment
handoverFailure, Cause in
otherFailure, ...) RRCConnection
Reestablishment
Request
message(TS
36.331[9))

9.1.2.19 HANDOVER REPORT
This message is sent by the eNB; to report a handover failure event or other critical mobility problem.

Direction: eNB; — eNB..
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES ignore
Handover Report Type | M ENUMERATED YES ignore
(HO too early,
HO to wrong cell,
..., InterRAT
ping-pong)
Handover Cause M Cause Indicates handover YES ignore
9.2.6 cause employed for
handover from
eNB>
Source cell ECGI M ECGI ECGI of source cell YES ignore
9.2.14 for handover
procedure (in eNBy)
Failure cell ECGI M ECGI ECGI of target cell YES ignore
9.2.14 for handover
procedure (in eNB;)
Re-establishment cell C- ECGI ECGI of cell where YES ignore
ECGI ifHandoverR 9.2.14 UE attempted re-
eportType establishment
HoToWrong
Cell
Target cell in UTRAN C- OCTET STRING | Encoded according YES ignore
ifHandoverR to UTRAN Cell ID in
eportType the Last Visited
InterRATpIn UTRAN Cell
gpong Information IE, as
defined inin TS
25.413 [24]
Source cell C-RNTI (0] BIT STRING C-RNTI allocated at YES ignore
(SIZE (16)) the source eNB (in
eNB>) contained in
the AS-config (TS
36.331 [9)).
Mobility Information (0] BIT STRING Information YES ignore
(SIZE (32)) provided in the
HANDOVER
REQUEST
message from
eNB..
UE RLF Report o OCTET STRING | The UE RLF Report YES ignore
Container Container IE
received in the RLF
INDICATION
message.
Condition Explanation

ifHandoverReportType HoToWrongCell

This IE shall be present if the Handover Report Type IE is set to the
value "HO to wrong cell"

ifHandoverReportType InterRATpingpong

This IE shall be present if the Handover Report Type IE is set to the

value "InterRAT ping-pong"

9.1.2.20 CELL ACTIVATION REQUEST

This message is sent by an eNB to a peer eNB to request a previoudy switched-off cell/sto be re-activated.

Direction: eNB; — eNB,.
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IE/Group Name Presence Range IE type and Semantics | Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Served Cells To Activate 1. GLOBAL reject
<maxCellineNB>
>ECGI M 9.2.14 - -
Range bound Explanation

maxCellineNB

Maximum no. cells that can be served by an eNB. Value is 256.

9.1.2.21 CELL ACTIVATION RESPONSE
This message is sent by an eNB to a peer eNB to indicate that one or more cell(s) previously switched-off has(have)
been activated.
Direction: eNB, — eNB;.
IE/Group Name Presence Range IE type and Semantics | Criticality | Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Activated Cell List 1. GLOBAL ignore
<maxCellineNB>
>ECGI M 9.2.14 - -
Criticality Diagnostics (@) 9.2.7 YES ignore
Range bound Explanation
maxCellineNB Maximum no. cells that can be served by an eNB. Value is 256.
9.1.2.22 CELL ACTIVATION FAILURE
This message is sent by an eNB to a peer eNB to indicate cell activation failure.
Direction: eNB, — eNB;.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.13 YES reject
Cause M 9.2.6 YES ignore
Criticality Diagnostics (6] 9.2.7 YES ignore

9.2

9.2.0 General

Information Element definitions

When specifying information elements which are to be represented by bit strings, if not otherwise specifically stated in
the semantics description of the concerned |E or elsewhere, the following principle applies with regards to the ordering

of bits:

- Thefirst bit (leftmost bit) contains the most significant bit (M SB);

- Thelast bit (rightmost bit) contains the least significant bit (LSB);

concerned information.
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The GTP Tunnel Endpoint |E identifies an X2 transport bearer or the S-GW endpoint of the S1 transport bearer
associated to an E-RAB. It contains a Transport Layer Address and a GTP Tunnel Endpoint Identifier. The Transport
Layer Addressis an |P address to be used for the X2 user plane transport (see TS 36.424 [8]) or for the S1 user plane
transport (see TS 36.414 [19]). The GTP Tunnel Endpoint Identifier isto be used for the user plane transport between
eNB and the S-GW or between eNBs.

IE/Group Name Presence | Range IE type and Semantics description Criticality | Assigned
reference Criticality
Transport Layer Address M BIT STRING For details on the Transport - -
(1..160, ...) Layer Address, see TS
36.424 [8], TS 36.414 [19]
GTP TEID M OCTET For details and range, see - -
STRING (4) TS 29.281 [26]
9.2.2 Trace Activation
Defines parameters related to trace activation.
IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
E-UTRAN Trace ID M OCTET STRING (8) The E-UTRAN Trace - -
ID IE is composed of
the following: Trace
Reference defined in
TS 32.422 [6]
(leftmost 6 octets,
with PLMN
information coded as
in 9.2.4), and
Trace Recording
Session Reference
defined in TS 32.422
[6] (last 2 octets)
Interfaces To Trace M BIT STRING (8) Each position in the - -
bitmap represents a
eNB interface:
first bit =S1-MME,
second bit =X2, third
bit =Uu.
Other bits reserved
for future use. Value
"1" indicates "should
be traced". Value "0"
indicates "should not
be traced".
Trace Depth M ENUMERATED( Defined in TS 32.421 - -
minimum, medium, [7]
maximum,
MinimumWithoutVend
orSpecificExtension,
MediumWithoutVend
orSpecificExtension,
MaximumWithoutVen
dorSpecificExtension,
)
Trace Collection Entity IP | M IT STRING For details on the _ _
Address (1..160,...) Transport Layer
Address, see TS
36.424 [8], TS 36.414
[19]
MDT Configuration o 9.2.56 YES ignore

ETSI




3GPP TS 36.423 version 11.7.0 Release 11

9.2.3 Handover Restriction List

53 ETSI TS 136 423 V11.7.0 (2014-01)

This |E defines roaming or access restrictions for subsequent mobility action for which the eNB provides information
about the target of the mobility action towards the UE, e.g., handover and CCO.

IE/Group Name Presence

Range

IE type and Semantics
reference description

Criticality

Assigned

Serving PLMN M

PLMN Identity
9.2.4

Criticality

Equivalent PLMNs

0..<maxnoof
EPLMNs>

Allowed PLMNSs in
addition to
Serving PLMN.
This list
corresponds to
the list of
‘equivalent
PLMNSs list' as
defined in TS
24.301 [14].

This list is part of
the roaming
restriction
information.
Roaming
restrictions apply
to PLMNs other
than the serving
PLMN and
Equivalent
PLMNSs.

>PLMN Identity M

9.2.4

Forbidden TAs

0..<maxnoof
EPLMNSsPIu
sOne>

intra E-UTRAN
roaming
restrictions

>PLMN ldentity M

9.2.4 The PLMN of
forbidden TACs

>Forbidden TACs

1..<maxnoof
ForbTACs>

>>TAC M

OCTET STRING(2) The forbidden
TAC

Forbidden LAs

0..<maxnoof
EPLMNSsPIu
sOne>

inter-3GPP RAT
roaming
restrictions

>PLMN Identity M

9.2.4

>Forbidden LACs

1..<maxnoof
ForbLACs>

>>LAC M

OCTET STRING(2)

Forbidden inter RATs (0]

ENUMERATED(ALL | inter-3GPP and

, GERAN, UTRAN, 3GPP2 RAT
CDMA2000, access restrictions
...,GERAN and
UTRAN, CDMA2000
and UTRAN)

Range bound

Explanation

maxnoofEPLMNs

Maximum no. of equivalent PLMN Ids. Value is 15.

maxnoofEPLMNsPIlusOne

Maximum no. of equivalent PLMN Ids plus one. Value is 16.

maxnoofForbTACs

Maximum no. of forbidden Tracking Area Codes. Value is 4096.

maxnoofForbLACs

Maximum no. of forbidden Location Area Codes. Value is 4096.

9.2.4  PLMN Identity

Thisinformation element indicatesthe PLMN Identity.
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IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M OCTET STRING (3) - digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-
1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits
from MCC followed by either

-a filler digit plus 2 digits from MNC (in
case of 2 digit MNC) or

-3 digits from MNC (in case of a 3 digit
MNC).

9.25 DL Forwarding

This element indicates that the E-RAB is proposed for forwarding of downlink packets.

IE/Group Name Presence Range IE type and Semantics description
reference
DL Forwarding M ENUMERATED
(DL forwarding
proposed, ...)
9.2.6 Cause

The purpose of the cause information element is to indicate the reason for a particular event for the whole protocol.
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IE/Group Name

Presence

Range

IE Type and Reference

Semantics
Description

CHOICE Cause Group

M

>Radio Network Layer

>>Radio Network Layer
Cause

M

ENUMERATED

(

Handover Desirable for Radio
Reasons,

Time Critical Handover,
Resource Optimisation Handover,
Reduce Load in Serving Cell,
Partial Handover,

Unknown New eNB UE X2AP ID,
Unknown Old eNB UE X2AP ID,
Unknown Pair of UE X2AP ID,
HO Target not Allowed,
TX2RreLocoverall EXPIrY,

TreLocprep EXpIryY,

Cell not Available,

No Radio Resources Available in
Target Cell,

Invalid MME Group ID,

Unknown MME Code, Encryption
And/Or Integrity Protection
Algorithms Not Supported,
ReportCharacteristicsEmpty,
NoReportPeriodicity,
ExistingMeasurement|D, Unknown
eNB Measurement ID,
Measurement Temporarily not
Available,

Unspecified,

Load Balancing, Handover
Optimisation, Value out of allowed
range, Multiple E-RAB ID
instances, Switch Off Ongoing, Not
supported QCI value,
Measurement not supported for the
object

)

>Transport Layer

>>Transport Layer Cause

ENUMERATED
(Transport Resource Unavailable,
Unspecified,

)

>Protocol

>>Protocol Cause

ENUMERATED

(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and
Notify),

Message not Compatible with
Receiver State,

Semantic Error,

Unspecified,

Abstract Syntax Error (Falsely
Constructed Message),...)

>Misc

>>Miscellaneous Cause

ENUMERATED

(Control Processing Overload,
Hardware Failure,

O&M Intervention,

Not enough User Plane Processing
Resources,

Unspecified,...)
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The meaning of the different cause values is described in the following table. In general, "not supported” cause values
indicate that the concerned capability is missing. On the other hand, "not available" cause valuesindicate that the
concerned capability is present, but insufficient resources were available to perform the requested action.

Radio Network Layer cause

Meaning

Cell not Available

The concerned cell is not available.

Handover Desirable for Radio
Reasons

The reason for requesting handover is radio related.

Handover Target not Allowed

Handover to the indicated target cell is not allowed for the UE in question

Invalid MME Group ID

The target eNB doesn"t belong to the same pool area of the source eNB
i.e. S1 handovers should be attempted instead.

No Radio Resources Available in
Target Cell

The target cell doesn"t have sufficient radio resources available.

Partial Handover

Provides a reason for the handover cancellation. The target eNB did not
admit all E-RABs included in the HANDOVER REQUEST and the source
eNB estimated service continuity for the UE would be better by not
proceeding with handover towards this particular target eNB.

Reduce Load in Serving Cell

Load on serving cell needs to be reduced. When applied to handover
preparation, it indicates the handover is triggered due to load balancing.

Resource Optimisation Handover

The reason for requesting handover is to improve the load distribution
with the neighbour cells.

Time Critical Handover

handover is requested for time critical reason i.e. this cause value is
reserved to represent all critical cases where the connection is likely to be
dropped if handover is not performed.

TX2reLocoverall EXPiry

The reason for the action is expiry of timer TX2reLocoverall-

TreLocprep EXPIrY

Handover Preparation procedure is cancelled when timer TreLocprep
expires.

Unknown MME Code

The target eNB belongs to the same pool area of the source eNB and
recognizes the MME Group ID. However, the MME Code is unknown to
the target eNB.

Unknown New eNB UE X2AP ID

The action failed because the New eNB UE X2AP ID is unknown.

Unknown Old eNB UE X2AP ID

The action failed because the Old eNB UE X2AP ID is unknown.

Unknown Pair of UE X2AP ID

The action failed because the pair of UE X2 AP IDs is unknown.

Encryption And/Or Integrity
Protection Algorithms Not
Supported

The target eNB is unable to support any of the encryption and/or integrity
protection algorithms supported by the UE.

ReportCharacteristicsEmpty

The action failed because there is no characteristic reported.

NoReportPeriodicity

The action failed because the periodicity is not defined.

ExistingMeasurement|D

The action failed because measurement-ID is already used.

Unknown eNB Measurement ID

The action failed because some eNB Measurement-ID is unknown.

Measurement Temporarily not
Available

The eNB can temporarily not provide the requested measurement object.

Load Balancing

The reason for mobility settings change is load balancing.

Handover Optimisation

The reason for mobility settings change is handover optimisation.

Value out of allowed range

The action failed because the proposed Handover Trigger parameter
change in the eNB, Proposed Mobility Parameters IE is too low or too
high.

Multiple E-RAB ID Instances

The action failed because multiple instances of the same E-RAB had
been provided to the eNB.

Switch Off Ongoing

The reason for the action is an ongoing switch off i.e. the concerned cell
will be switched off after offloading and not be available. It aides the
receiving eNB in taking subsequent actions, e.g. selecting the target cell
for subsequent handovers.

Not supported QCI value

The action failed because the requested QCI is not supported.

Unspecified

Sent when none of the above cause values applies but still the cause is
Radio Network Layer related.

Measurement not Supported For
The Object

At least one of the concerned cell(s) does not support the requested
measurement.

Transport Network Layer cause

Meaning

Transport resource unavailable

The required transport resources are not available.

Unspecified

Sent when none of the above cause values applies but still the cause is
Transport Network Layer related
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Protocol cause Meaning
Abstract Syntax Error (Reject) The received message included an abstract syntax error and the
concerned criticality indicated "reject” (see sub clause 10.3 of TS 36.413
[4]).

Abstract Syntax Error (Ignore and The received message included an abstract syntax error and the

Notify) concerned criticality indicated "ignore and notify" (see sub clause 10.3 of
TS 36.413 [4]).

Abstract syntax error (falsely The received message contained IEs or IE groups in wrong order or with

constructed message) too many occurrences (see sub clause 10.3 of TS 36.413 [4]).

Message not Compatible with The received message was not compatible with the receiver state (see

Receiver State sub clause 10.4 of TS 36.413 [4]).

Semantic Error The received message included a semantic error (see sub clause 10.4 of
TS 36.413 [4]).

Transfer Syntax Error The received message included a transfer syntax error (see sub clause
10.2 of TS 36.413 [4]).

Unspecified Sent when none of the above cause values applies but still the cause is

Protocol related

Miscellaneous cause Meaning
Control Processing Overload eNB control processing overload
Hardware Failure eNB hardware failure

Not enough User Plane Processing | eNB has insufficient user plane processing resources available.
Resources
O&M Intervention Operation and Maintenance intervention related to eNB equipment
Unspecified Sent when none of the above cause values applies and the cause is not
related to any of the categories Radio Network Layer, Transport Network
Layer or Protocol

9.2.7 Criticality Diagnostics
The Criticality Diagnostics IE is sent by the eNB when parts of a received message have not been comprehended or

were missing, or if the message contained logical errors. When applicable, it contains information about which 1Es were
not comprehended or were missing.
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IE/Group Name Presence Range IE type and Semantics description
reference

Procedure Code (0] INTEGER (0..255) Procedure Code is to be used

if Criticality Diagnostics is part
of Error Indication procedure,
and not within the response
message of the same
procedure that caused the
error.

Triggering Message (0] ENUMERATED(initia | The Triggering Message is
ting message, used only if the Criticality
successful outcome, | Diagnostics is part of Error
unsuccessful Indication procedure.
outcome)

Procedure Criticality O ENUMERATED(rejec | This Procedure Criticality is
t, ignore, notify) used for reporting the

Criticality of the Triggering
message (Procedure).

Information Element 0..

Criticality Diagnostics <maxNrOfErro

s>
>|E Criticality M ENUMERATED(rejec | The IE Criticality is used for
t, ignore, notify) reporting the criticality of the
triggering IE. The value
"ignore™ shall not be used.
>|E ID M INTEGER (0..65535) | The IE ID of the not
understood or missing IE
>Type Of Error M ENUMERATED(not
understood, missing,
)

Range bound

Explanation

maxNrOfErrors Maximum no. of IE errors allowed to be reported with a single
message. The value for maxnooferrors is 256.
9.2.8 Served Cell Information

This |E contains cell configuration information of a cell that a neighbour eNB may need for the X2 AP interface.
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IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
PCI M INTEGER Physical Cell ID - -
(0..503, ...)
Cell ID M ECGI - -
9.2.14
TAC M OCTET Tracking Area - -
STRING(2) Code
Broadcast PLMNs 1..<maxnoof Broadcast - -
BPLMNs> PLMNs
>PLMN Identity M 9.24 - -
CHOICE EUTRA-Mode- M - -
Info
>FDD
>>FDD Info 1 — -
>>>UL EARFCN M EARFCN Corresponds to - -
9.2.26 NuLin TS
36.104 [16] for
E-UTRA
operating bands
for which it is
defined; ignored
for E-UTRA
operating bands
for which Ny is
not defined
>>>DL EARFCN M EARFCN Corresponds to - -
9.2.26 NpL inTS
36.104 [16]
>>>UL Transmission M Transmission Same as DL - -
Bandwidth Bandwidth Transmission
9.2.27 Bandwidth in
this release;
ignored in case
UL EARFCN
value is ignored
>>>DL Transmission M Transmission - -
Bandwidth Bandwidth
9.2.27
>>>UL EARFCN o EARFCN If this IE is YES reject
Extension Extension present, the
9.2.65 value signalled
in the UL
EARFCN IE is
ignored.
>>>DL EARFCN o EARFCN If this IE is YES reject
Extension Extension present, the
9.2.65 value signalled
in the DL
EARFCN IE is
ignored.
>TDD - -
>>TDD Info 1 — -
>>>EARFCN M 9.2.26 Corresponds to - -
NDL/NUL inTS
36.104 [16]
>>>Transmission M Transmission - -
Bandwidth Bandwidth
9.2.27
>>>Subframe M ENUMERATED | Uplink-downlink - -
Assignment (sa0, sal, sa2, subframe
sa3, sa4, sab, configuration
sah,...) information
defined in TS
36.211[10]
>>>Special 1 Special - -
Subframe Info subframe
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configuration
information
defined in TS
36.211[10]
>>>>Special M ENUMERATED - -
Subframe Patterns (sspO, sspl,
Ssp2, ssp3,
ssp4, sspb,
Ssp6, ssp7,
ssps, ...)
>>EARFCN Extension (0] 9.2.65 If this IE is YES reject
present, the
value signalled
in the EARFCN
IE is ignored.
>>>>Cyclic Prefix M ENUMERATED - -
DL (Normal,
Extended,...)
>>>>Cyclic Prefix M ENUMERATED - -
UL (Normal,
Extended,...)
>>>Additional 0] Special GLOBAL ignore
Special Subframe subframe
Info configuration
information
defined in TS
36.211 [10].
Only for newly
defined
configuration of
special
subframe from
Release 11.
>>>>Additional M ENUMERATED - -
Special Subframe (sspO, ssp1,
Patterns Ssp2, ssp3,
ssp4, sspb,
Ssp6, ssp7,
ssp8, sspy, ...)
>>>>Cyclic Prefix M ENUMERATED - -
DL (Normal,
Extended,...)
>>>>Cyclic Prefix M ENUMERATED - -
UL (Normal,
Extended,...)
Number of Antenna Ports o] 9.2.43 YES ignore
PRACH Configuration (0] PRACH YES ignore
Configuration
9.2.50
MBSFN Subframe Info 0.. MBSFN GLOBAL ignore
<maxnoofMB subframe
SFN> defined in TS
36.331 [9]
>Radioframe Allocation M ENUMERATED - -
Period (n1, n2, n4, n8,
ni6, n32, ...)
>Radioframe Allocation M INTEGER (0..7, - -
Offset o)
>Subframe Allocation M 9.2.51 - -
CSG ID (@) 9.2.53 YES ignore
MBMS Service Area 0.. Supported GLOBAL ignore
Identity List <maxnoofMB MBMS Service
MSServiceAr Area Identities
ealdentities > in the cell
>MBMS Service Area OCTET MBMS Service
Identity STRING(2) Area ldentities
as defined in TS
23.003 [29]
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| MultibandInfoList

| O

| 9.2.60

YES

|

ignore

|

Range bound

Explanation

maxnoofBPLMNs

Maximum no. of Broadcast PLMN lIds. Value is 6.

maxnoofMBSFN

Maximum no. of MBSFN frame allocation with different offset. Value
is 8.

maxnoofMBMSServiceArealdentities

Maximum no. of MBMS Service Area Identities. Value is 256.

9.2.9 E-RAB Level QoS Parameters
This |E defines the QoS to be applied to an E-RAB.
IE/Group Name Presence Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
QClI M INTEGER QoS Class ldentifier - -
(0..255) defined in TS 23.401
[12].
Logical range and
coding specified in TS
23.203 [13].
Allocation and Retention M 9.2.31 - -
Priority
GBR QoS Information o 9.2.10 This IE applies to GBR - -
bearers only and shall
be ignored otherwise.
9.2.10 GBR QoS Information
This |E indicates the maximum and guaranteed bit rates of a GBR E-RAB for downlink and uplink.
IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
E-RAB Maximum Bit Rate M Bit Rate Maximum Bit Rate in - -
Downlink 9.2.11 DL (i.e. from EPC to
E-UTRAN) for the
bearer.
Details in TS 23.401
[12].
E-RAB Maximum Bit Rate M Bit Rate 9.2.11 | Maximum Bit Rate in - -
Uplink UL (i.e. from E-
UTRAN to EPC) for
the bearer.
Details in TS 23.401
[12].
E-RAB Guaranteed Bit M Bit Rate 9.2.11 | Guaranteed Bit Rate - -
Rate Downlink (provided that there is
data to deliver) in DL
(i.e. from EPC to E-
UTRAN) for the
bearer.
Details in TS 23.401
[12].
E-RAB Guaranteed Bit M Bit Rate 9.2.11 | Guaranteed Bit Rate - -
Rate Uplink (provided that there is
data to deliver) in UL
(i.e. from E-UTRAN to
EPC) for the bearer.
Details in TS 23.401
[12].
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This|E indicates the number of bits delivered by E-UTRAN in UL or to E-UTRAN in DL within aperiod of time,
divided by the duration of the period. It is used, for example, to indicate the maximum or guaranteed bit rate for a GBR
E-RAB, or an aggregated maximum bit rate.

IE/Group Name Presence Range IE type and Semantics description
reference
Bit Rate M INTEGER The unit is: bit/s
(0..10,000,000,000)

9.2.12 UE Aggregate Maximum Bit Rate

On Handover Aggregate Maximum Bitrate is transferred to the target eNB. The UE Aggregate Maximum Bitrateis
applicable for all Non-GBR bearers per UE which is defined for the Downlink and the Uplink direction and provided by

the MME to the eNB.
IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
UE Aggregate Maximum Bit M Bit Rate - -
Rate Downlink 9.2.11
UE Aggregate Maximum Bit M Bit Rate - -
Rate Uplink 9.2.11

9.2.13 Message Type

The Message Type |E uniquely identifies the message being sent. It is mandatory for all messages.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Procedure Code

M

INTEGER (0..255)

"0" = Handover Preparation
"1" = Handover Cancel
"2" = Load Indication

"3" = Error Indication

"4" = SN Status Transfer
"5" = UE Context Release
"6" = X2 Setup

"7" = Reset

"8" = eNB Configuration
Update

"9" = Resource Status
Reporting Initiation

"10" = Resource Status
Reporting

'11' = Private Message
"12" = Mobility Settings
Change

'13' = Radio Link Failure
Indication

'14"' = Handover Report
'15' = Cell Activation

Type of Message

CHOICE

(Initiating Message,
Successful Outcome,
Unsuccessful Outcome,

)

9.2.14 ECGI

The E-UTRAN Cell Global Identifier (ECGI) is used to globally identify acell (see TS 36.401 [2)]).
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IE/Group Name Presence | Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
PLMN Identity M 9.24 - -
E-UTRAN Cell Identifier M BIT STRING | The leftmost bits of the - -
(28) E-UTRAN Cell Identifier

IE value correspond to
the value of the eNB ID
IE contained in the
Global eNB ID IE
(defined in section
9.2.22) identifying the
eNB that controls the
cell.

9.2.15 COUNT Value

Thisinformation element indicates the 12 bit PDCP sequence number and the corresponding 20 bit Hyper frame

number.
IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
PDCP-SN M INTEGER - -
(0..4095)
HFN M INTEGER - -
(0..1048575)
9.2.16 GUMMEI
This information element indicates the globally unique MME identity.
IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
GU Group ID M 9.2.20 - -
MME code M OCTET - -
STRING (1)

9.2.17 UL Interference Overload Indication

This|E provides, per PRB, areport on interference overload. The interaction between the indication of UL Interference
Overload and UL High Interference isimplementation specific.

IE/Group Name Presence Range IE type and Semantics description
reference
UL Interference Overload 1.
Indication List <maxnoofPRBs>
>UL Interference Overload | M ENUMERATED | Each PRB is identified by
Indication (high its position in the list: the
interference, first element in the list
medium corresponds to PRB 0, the
interference, low | second to PRB 1, etc.
interference, ...)
Range bound Explanation
maxnoofPRBs Maximum no. Physical Resource Blocks. Value is 110.
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This|E provides, per PRB, a2 level report on interference sensitivity. The interaction between the indication of UL
Overload and UL High Interference isimplementation specific.

IE/Group Name Presence Range IE type and Semantics description
reference
HIl M BIT STRING Each position in the bitmap
(1..110, ...) represents a PRB (first

bit=PRB 0 and so on), for
which value ""1" indicates
"high interference
sensitivity" and value "0"
indicates "low interference

is 110.

sensitivity".
The maximum number of
Physical Resource Blocks

9.2.19 Relative Narrowband Tx Power (RNTP)

This|E provides anindication on DL power restriction per PRB in a cell and other information needed by a neighbour
eNB for interference aware scheduling.

IE/Group Name

Presence

Range

IE type and
reference

Semantics
description

Criticality

Assigned
Criticality

RNTP Per PRB

M

BIT STRING
(6..110, ...)

Each position in the
bitmap represents a
nprg Value (i.e. first
bit=PRB 0 and so
on), for which the bit
value represents
RNTP (npRB), defined
in TS 36.213 [11].
Value 0 indicates "Tx
not exceeding RNTP
threshold".

Value 1 indicates "no
promise on the Tx
power is given".

RNTP Threshold

ENUMERATE
D (-, -11, -10,
-9,-8, -7, -6, -
5,-4,-3,-2,-1,
0,1,2,3,..)

RNTPthreshold IS
defined in TS 36.213
[11].

Number Of Cell-specific
Antenna Ports

ENUMERATE
D(1,2,4,..)

P (number of antenna
ports for cell-specific
reference signals)
defined in TS 36.211
[10]

P_B

INTEGER
0.3, ..)

Pg is defined in TS
36.213 [11].

PDCCH Interference Impact

INTEGER
0.4, ...)

Measured by
Predicted Number Of
Occupied PDCCH
OFDM Symbols (see
TS 36.211 [10)).

Value 0 means "no
prediction is
available".
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IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
PLMN Id M PLMN Identity - -
9.24
MME Group Id M OCTET - -
STRING(2)
9.2.21 Location Reporting Information
This information element indicates how the location information should be reported.
IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
Event M ENUMERATED - -
(Change of serving
cell, ...)
Report Area M ENUMERATED - -
(ECGI, ..)
9.2.22 Global eNB ID
This|E isused to globally identify an eNB (see TS 36.401 [2]).
IE/Group Name Presence | Range IE type and Semantics description Criticality | Assigned
reference Criticality
PLMN Identity M 9.24 — -
CHOICE eNB ID M — —
>Macro eNB ID M BIT STRING | Equal to the 20 leftmost bits of - -
(20) the value of the E-UTRAN Cell
Identifier IE contained in the
ECGI IE (see section 9.2.14)
identifying each cell controlled
by the eNB
>Home eNB ID M BIT STRING | Equal to the value of the E- - -
(28) UTRAN Cell Identifier IE
contained in the ECGI IE (see
section 9.2.14) identifying the
cell controlled by the eNB
9.2.23 E-RABID
This|E uniquely identifies an E-RAB for a UE.
IE/Group Name Presence Range IE type and Semantics description
reference
E-RAB ID M INTEGER
(0..15, ..)
9.2.24 eNB UE X2AP ID

Thisinformation element uniquely identifies an UE over the X2 interface within an eNB.

The Old eNB UE X2AP ID is alocated by the source eNB and the New eNB UE X2AP ID is alocated by the target
eNB, asdefined in TS 36.401 [2].
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IE/Group Name Presence Range IE type and Semantics description
reference
eNB UE X2AP ID M INTEGER
(0..4095)

9.2.25 Subscriber Profile ID for RAT/Frequency priority

The Subscriber Profile ID 1E for RAT/Frequency Selection Priority is used to define camp priorities in Idle mode and to
control inter-RAT/inter-frequency handover in Active mode (TS 36.300 [15]).

IE/Group Name Presence Range IE type and Semantics description
reference
Subscriber Profile ID for M INTEGER
RAT/Frequency Priority (1..256)

9.2.26 EARFCN

The E-UTRA Absolute Radio Frequency Channel Number defines the carrier frequency used in a cell for agiven
direction (UL or DL) in FDD or for both UL and DL directionsin TDD.

IE/Group Name Presence Range IE Type and Semantics Description
Reference
EARFCN M INTEGER The relation between EARFCN
(0..maxEARFCN) and carrier frequency (in MHz)
are defined in TS 36.104 [16].
Range bound Explanation
maxEARFCN Maximum value of EARFCNs. Value is 65535.

9.2.27 Transmission Bandwidth

The Transmission Bandwidth |E is used to indicate the UL or DL transmission bandwidth expressed in units of resource
blocks™ Ngg " (TS 36.104 [16]). The values bw6, bwl5, bw25, bw50, bw75, bw100 correspond to the number of
resource blocks 'Ngg' 6, 15, 25, 50, 75, 100.

bw15, bw25, bw50,
bw75, bw100,...)

IE/Group Name Presence Range IE Type and Semantics Description
Reference
Transmission Bandwidth M ENUMERATED (bwe6,

9.2.28 E-RAB List

The lE contains alist of E-RAB identities with a cause value. It is used for example to indicate not admitted bearers.

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
E-RAB List Item 1. EACH ignore
<maxnoofBearers
>
>E-RAB ID M 9.2.23 - -
>Cause M 9.2.6 - -
Range bound Explanation

maxnoofBearers

Maximum no. of E-RABs. Value is 256.
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9.2.29 UE Security Capabilities

The UE Security Capabilities | E defines the supported algorithms for encryption and integrity protection in the UE.

IE/Group Name Presence | Range IE Type and Semantics Description
Reference
Encryption Algorithms M BIT STRING (16, Each position in the bitmap
) represents an encryption algorithm:

"all bits equal to 0" - UE supports no
other algorithm than EEAQ

first bit' - 128-EEA1,

'second bit' - 128-EEA2,

‘third bit' - 128-EEA3,

other bits reserved for future use.
Value "1" indicates support and value
'0" indicates no support of the
algorithm.

Algorithms are defined in TS 33.401
[18].

Integrity Protection M BIT STRING (16, Each position in the bitmap
Algorithms ) represents an integrity protection
algorithm:

all bits equal to 0" - UE supports no
other algorithm than EIAO (TS 33.401
[18]) ffirst bit' - 128-EIA1L,

'second bit' - 128-EIA2,

'third bit' - 128-EIAS3,

other bits reserved for future use.
Value "1" indicates support and value
'0" indicates no support of the
algorithm.

Algorithms are defined in TS 33.401
[18].

9.2.30 AS Security Information

The AS Security Information IE is used to generate the key materia to be used for AS security with the UE.

IE/Group Name Presence Range IE Type and Semantics Description
Reference
Key eNodeB Star M BIT STRING (256) KeNB* defined in TS 33.401

[18]. If the target cell belongs to
multiple frequency bands, the
source eNB selects the DL-
EARFCN for KeNB* calculation
as specified in section 10.3 of
TS 36.331 [9].

Next Hop Chaining Count | M INTEGER (0..7) Next Hop Chaining Count
(NCC) defined in TS 33.401
[18]

9.2.31 Allocation and Retention Priority

This |E specifies the relative importance compared to other E-RABs for allocation and retention of the E-UTRAN
Radio Access Bearer.
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IE/Group Name

Presence

Range

IE type and
reference

Semantics description

Priority Level M

INTEGER (0..15)

Desc.: This IE should be understood
as 'priority of allocation and retention'
(see TS 23.401 [12)).

Usage:

Value 15 means 'no priority".

Values between 1 and 14 are
ordered in decreasing order of
priority, i.e. 1 is the highest and 14
the lowest.

Value 0 shall be treated as a logical
error if received.

Pre-emption Capability M

ENUMERATED(sh
all not trigger pre-
emption, may
trigger pre-emption)

Descr.: This IE indicates the pre-
emption capability of the request on
other E-RABs

Usage:

The E-RAB shall not pre-empt other
E-RABs or, the E-RAB may pre-empt
other E-RABs

The Pre-emption Capability indicator
applies to the allocation of resources
for an E-RAB and as such it provides
the trigger to the pre-emption
procedures/processes of the eNB.

Pre-emption Vulnerability M ENUMERATED(not | Desc.: This IE indicates the
pre-emptable, pre- | vulnerability of the E-RAB to pre-
emptable) emption of other E-RABSs.

Usage:
The E-RAB shall not be pre-empted
by other E-RABs or the E-RAB may
be pre-empted by other RABs.
Pre-emption Vulnerability indicator
applies for the entire duration of the
E-RAB, unless modified, and as such
indicates whether the E-RAB is a
target of the pre-emption
procedures/processes of the eNB.

9.2.32 Time To Walit

This|E defines the minimum allowed waiting times.

IE/Group Name Presence Range IE type and Semantics description
reference
Time To Wait M ENUMERATED(1s,

2s, 5s, 10s, 20s,
60s, ...)

9.2.33 SRVCC Operation Possible

The |E indicates that both the UE and the MME are SRV CC-capable. E-UTRAN behaviour on reception of thisis

specified in TS 23.216 [20].

IE/Group Name Presence Range IE type and Semantics description
reference
SRVCC Operation Possible M ENUMERATED(Po
ssible, ...)

9.2.34 Hardware Load Indicator

The Hardware Load Indicator |E indicates the status of the Hardware Load experienced by the cell.
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IE/Group Name Presence | Range | IEtype and reference | Semantics description
DL Hardware Load Indicator | M Load Indicator
9.2.36
UL Hardware Load Indicator | M Load Indicator
9.2.36

9.2.35 S1 TNL Load Indicator

The SL TNL Load Indicator |E indicates the status of the S1 Transport Network Load experienced by the cell.

IE/Group Name Presence | Range | IEtype and reference | Semantics description
DL S1TNL Load Indicator | M Load Indicator
9.2.36
UL S1TNL Load Indicator | M Load Indicator
9.2.36

9.2.36 Load Indicator

The Load Indicator |E indicates the status of Load.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Load Indicator M

ENUMERATED (LowLoad,

MediumLoad, HighLoad, Overload, ...)

9.2.37 Radio Resource Status

The Radio Resource Satus | E indicates the usage of the PRBs for al traffic in Downlink and Uplink (TS 36.314 [22],

TS23.203[13]).
IE/Group Name Presence | Range | IEtype and reference | Semantics description

DL GBR PRB usage M INTEGER (0..100)
UL GBR PRB usage M INTEGER (0..100)
DL non-GBR PRB usage | M INTEGER (0..100)
UL non-GBR PRB usage | M INTEGER (0..100)
DL Total PRB usage M INTEGER (0..100)
UL Total PRB usage M INTEGER (0..100)

9.2.38 UE History Information

The UE History Information |E contains information about cells that a UE has been served by in active state prior to the
target cell. The overall mechanism is described in TS 36.300 [15].

NOTE: Thedefinition of this|E is aligned with the definition of the UE History Information IE in TS 36.413 [4].
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Last Visited Cell List 1. Most recent - -
<maxnoofCells> information is
added to the top
of this list
>L ast Visited Cell M 9.2.39 - -
Information
Range bound Explanation

maxnoofCells

Maximum number of last visited cell information records that can be
reported in the IE. Value is 16.
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9.2.39 Last Visited Cell Information
The Last Visited Cell Information may contain E-UTRAN or UTRAN or GERAN cell specific information.
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
CHOICE Last Visited Cell M - -
Information
>E-UTRAN Cell - -
>>| ast Visited E-UTRAN M 9.2.40 - -
Cell Information
>UTRAN Cell - N
>>L ast Visited UTRAN M OCTET Defined in TS
Cell Information STRING 25.413 [24]
>GERAN Cell - -
>>| ast Visited GERAN M 9.241 - -
Cell Information

9.2.40 Last Visited E-UTRAN Cell Information

The Last Visited EFUTRAN Cell Information contains information about a cell that isto be used for RRM purposes.

IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
Global Cell ID M ECGI - -
9.2.14
Cell Type M 9.2.42 - -
Time UE stayed in Cell M INTEGER (0..4095) The duration of the - -
time the UE stayed in
the cell in seconds. If
the UE stays in a cell
more than 4095s, this
IE is set to 4095.
Time UE stayed in Cell (0] INTEGER (0..40950) | The duration of the YES ignore
Enhanced Granularity time the UE stayed in
the cell in 1/10
seconds. If the UE
stays in a cell more
than 4095s, this IE is
set to 40950.
HO Cause Value (0] 9.2.6 The cause for the YES ignore
handover from the E-
UTRAN cell.
9.2.41 Last Visited GERAN Cell Information
The Last Visited Cell Information for GERAN is currently undefined.
NOTE: If inlater Releases thisis defined, the choice type may be extended with the actual GERAN specific
information.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
CHOICE Last Visited M - -
GERAN Cell Information
>Undefined M NULL - -

9.2.42 Cell Type

The cell type providesthe cell coverage area.

ETSI




3GPP TS 36.423 version 11.7.0 Release 11 71 ETSI TS 136 423 V11.7.0 (2014-01)

IE/Group Name Presence | Range IE type and Semantics description | Criticality | Assigned
reference Criticality
Cell Size M ENUMERATED - -

(verysmall, small,
medium, large, ...)

9.2.43 Number of Antenna Ports

The Number of Antenna Ports |E is used to indicate the number of cell specific antenna ports.

IE/Group Name Presence Range IE Type and Semantics Description
Reference
Number of Antenna Ports ENUMERATED (anl, | anl = One antenna port
an2, an4,...) an2 = Two antenna ports
an4 = Four antenna ports

9.2.44 Composite Available Capacity Group

The Composite Available Capacity Group |E indicates the overall available resource level in the cell in Downlink and
Uplink.

IE/Group Name Presence | Range IE type and | Semantics description | Criticality | Assigned
reference Criticality

Composite Available Capacity | M Composite For the Downlink - -
Downlink Available
Capacity
9.2.45

Composite Available Capacity | M Composite For the Uplink - -
Uplink Available
Capacity
9.2.45

9.2.45 Composite Available Capacity

The Composite Available Capacity | E indicates the overall available resource level in the cell in either Downlink or
Uplink.

IE/Group Name Presence | Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
Cell Capacity Class Value 0] 9.2.46 - -
Capacity Value M 9.2.47 "0" indicates no - -

resource is available,
Measured on a linear
scale.

9.2.46 Cell Capacity Class Value

The Cell Capacity Class Value | E indicates the value that classifies the cell capacity with regards to the other cells. The
Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes.
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IE/Group Name Presence Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
Cell Capacity Class Value M INTEGER Value 1 shall indicate - -
(2..100,...) the minimum cell

capacity, and 100 shall
indicate the maximum
cell capacity. There
should be a linear
relation between cell
capacity and Cell
Capacity Class Value.

9.2.47 Capacity Value

The Capacity Value |E indicates the amount of resources that are available relative to the total E-UTRAN resources.
The Capacity Value | E can be weighted according to the ratio of cell capacity class values, if available.

IE/Group Name Presence | Range | IEtypeand | Semantics description | Criticality | Assigned
reference Criticality
Capacity Value M INTEGER Value 0 shall indicate - -
(0..100) no available capacity,

and 100 shall indicate
maximum available
capacity . Capacity
Value should be
measured on a linear
scale.

9.2.48 Mobility Parameters Information

The Mobility Parameters Information | E contains the change of the Handover Trigger as compared to its current value.

The Handover Trigger corresponds to the threshold at which a cell initialises the handover preparation procedure

towards a specific neighbour cell. Positive value of the change means the handover is proposed to take place later.

IE/Group Name Presence Range IE type and Semantics description
reference
Handover Trigger Change M INTEGER (- The actual value is IE
20..20) value * 0.5 dB.

9.2.49 Mobility Parameters Modification Range

The Mobility Parameters Modification Range | E contains the range of Handover Trigger Change values permitted by
the eNB, at the moment the MOBILITY CHANGE FAILURE message is sent.

IE/Group Name Presence Range IE type and Semantics description
reference
Handover Trigger Change M INTEGER (- The actual value is IE
Lower Limit 20..20) value * 0.5 dB.
Handover Trigger Change M INTEGER (- The actual value is IE
Upper Limit 20..20) value * 0.5 dB.

9.2.50 PRACH Configuration

This|E indicates the PRACH resources used in neighbor cell.
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IE/Group Name Presence | Range IE type and Semantics Criticality | Assigned
reference description Criticality
RootSequencelndex M INTEGER See section 5.7.2. in - -
(0..837) TS 36.211[10]
ZeroCorrelationZoneConfigur | M INTEGER See section 5.7.2. in - -
ation (0..15) TS 36.211 [10]
HighSpeedFlag M BOOLEAN TRUE corresponds to - -
Restricted set and
FALSE to
Unrestricted set. See
section 5.7.2in TS
36.211 [10]
PRACH-FrequencyOffset M INTEGER See section 5.7.1 of - -
(0..94) TS 36.211 [10]
PRACH-Configurationindex (0] INTEGER Mandatory for TDD, - -
(0..63) shall not be present
for FDD.
See section 5.7.1. in
TS 36.211 [10]

9.2.51 Subframe Allocation

The Subframe Allocation | E is used to indicate the subframes that are alocated for MBSFN within the radio frame

alocation period as defined in TS 36.331 [9].

IE/Group Name Presence Range IE Type and Reference Semantics Description
CHOICE Subframe M
Allocation
>Oneframe M BITSTRING (SIZE(6))
>Fourframes M BITSTRING (SIZE(24))

9.2.52 CSG Membership Status

This element indicates the membership status of the UE to a particular CSG.

IE/Group Name Presence | Range | IEtypeand | Semantics description | Criticality | Assigned
reference Criticality
CSG Membership Status M ENUMERAT - -
ED
(member,
not-member)
9.253 CSGID
This element indicates the identifier of the Closed Subscriber Group.
IE/Group Name Presence | Range IE type and | Semantics description | Criticality | Assigned
reference Criticality
CSG ID M BIT STRING - -
(SIZE (27))

9.2.54 ABS Information

This|E providesinformation about which sub frames the sending eNB is configuring as almost blank subframes and
which subset of almost blank subframes are recommended for configuring measurements towards the UE. Almost blank
subframes are subframes with reduced power on some physical channels and/or reduced activity.
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IE/Group Name

Presence

Range

IE type and
reference

Semantics description

CHOICE ABS Information

M

>FDD

>>ABS Pattern Info

M

BIT STRING
(SIZE(40))

Each position in the bitmap
represents a DL subframe,
for which value "1"
indicates "ABS" and value
"0" indicates "non ABS".
The first position of the
ABS pattern corresponds
to subframe 0 in a radio
frame where SFN = 0. The
ABS pattern is
continuously repeated in all
radio frames.

The maximum number of
subframes is 40.

>>Number Of Cell-
specific Antenna Ports

ENUMERATED
1,24, ..)

P (number of antenna ports
for cell-specific reference
signals) defined in TS
36.211[10]

>>Measurement Subset

BIT STRING
(SIZE(40))

Indicates a subset of the
ABS Pattern Info above,
and is used to configure
specific measurements
towards the UE.

>TDD

>>ABS Pattern Info

BIT STRING
(1..70, ...)

Each position in the bitmap
represents a subframe.
Value "1" indicates "ABS"
and value "0" indicates
"non ABS" which is
applicable only in positions
corresponding to the DL
direction.

The maximum number of
subframes depends on
UL/DL subframe
configuration.

The maximum number of
subframes is 20 for UL/DL
subframe configuration
1~5; 60 for UL/DL
subframe configuration 6;
70 for UL/DL subframe
configuration O.

UL/DL subframe
configuration defined in TS
36.211 [10].

The first position of the
ABS pattern corresponds
to subframe 0 in a radio
frame where SFN = 0. The
ABS pattern is
continuously repeated in all
radio frames, and restarted
each time SFN = 0.

>>Number Of Cell-
specific Antenna Ports

ENUMERATED
1,24, ..)

P (number of antenna ports
for cell-specific reference
signals) defined in TS
36.211 [10]

>>Measurement Subset

BIT STRING
(1..70, ...)

Indicates a subset of the
ABS Pattern Info above,
and is used to configure
specific measurements
towards the UE

>ABS Inactive

NULL

Indicates that interference
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coordination by means of
almost blank sub frames is
not active

9.2.55 Invoke Indication

This | E provides an indication about which type of information the sending eNB would like the receiving eNB to send
back.

IE/Group Name Presence Range IE type and Semantics description
reference
Invoke Indication M ENUMERATED | -
(ABS
Information, ...)

9.2.56 MDT Configuration

The IE definesthe MDT configuration parameters.

ETSI



3GPP TS 36.423 version 11.7.0 Release 11 76 ETSI TS 136 423 V11.7.0 (2014-01)
IE/Group Name Presence Range IE type and Semantics description Criticality | Assigned
reference Criticality
MDT Activation M ENUMERATED(Im - -
mediate MDT only,
Immediate MDT
and Trace, ...)
CHOICE Area Scope | M - -
of MDT
>Cell Based - -
>>Cell ID List for 1.. - -
MDT <maxnoof
CelllDforM
DT>
>>>ECGI M 9.2.14 - -
>TA Based - -
>>TA List for 1.. - -
MDT <maxnoof
TAforMDT
>
>>>TAC M OCTET STRING Tracking Area Code. - -
2 The TAl is derived using the
current serving PLMN.
>PLMN Wide NULL - -
>TAl based
>>TAl List for 1.
MDT <maxnoof
TAforMDT
>
>>>TAC M OCTET STRING Tracking Area Code
2)
>>>PLMN M 9.2.4
Identity
Measurements to M BITSTRING Each position in the bitmap - -
Activate (SIZE(8)) indicates a MDT
measurement, as defined in
TS 37.320 [25].
First Bit = M1,
Second Bit = M2,
Third Bit = M3,
Fourth Bit = M4,
Fifth Bit = M5,
Sixth Bit = logging of M1
from event triggered
measurement reports
according to existing RRM
configuration.
Other bits are reserved for
future use and are ignored if
received.
Value '1' indicates 'activate'
and value '0' indicates 'do
not activate'.
M1 Reporting Trigger | M ENUMERATED This IE shall be ignored if - -
(periodic, A2event- | the Measurements to
triggered, ..., Activate IE has the first bit
A2event-triggered setto '0'".
periodic)
M1 Threshold Event C- Included in case of event- - -
A2 ifM1A2trig triggered or event-triggered
ger periodic reporting for
measurement M1
>CHOICE M - -
Threshold
>>RSRP - -
>>>Threshold M INTEGER (0..97) This IE is defined in TS - -
RSRP 36.331 [9].
>>RSRQ - -
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>>>Threshold M INTEGER (0..34) This IE is defined in TS - -
RSRQ 36.331 [9].

M1 Periodic reporting | C- Included in case of periodic - -

ifperiodic or event-triggered periodic
MDT reporting for measurement
M1
>Report interval M ENUMERATED ( This IE is defined in TS - -
ms120, ms240, 36.331 [9].
ms480, ms640,
ms1024, ms2048,
ms5120, ms10240,
minl, min6, min12,
min30, min60)
>Report amount M ENUMERATED (1, | Number of reports - -
2, 4,8, 16, 32, 64,
infinity)
M3 configuration C-ifM3 9.2.61 YES ignore
M4 configuration C-ifM4 9.2.62 YES ignore
M5 configuration C-ifM5 9.2.63 YES ignore
MDT Location (0] BITSTRING(SIZE(8 | Each position in the bitmap YES ignore
Information ) represents requested
location information as
defined in TS 37.320 [31].
First Bit = GNSS
Second Bit = E-CID
information.
Other bits are reserved for
future use and are ignored if
received.
Value '1' indicates 'activate’
and value '0' indicates 'do
not activate’'.
The eNB shall ignore the
first bit unless the
Measurements to Activate IE
has the first bit or the sixth
bit set to '1".

Signalling based (0] MDT PLMN List YES ignore

MDT PLMN List 9.2.64

Range bound Explanation

maxnoofCelllDforMDT

Maximum no. of Cell ID subject for MDT scope. Value is 32.

maxnoofTAforMDT Maximum no. of TA subject for MDT scope. Value is 8.
Condition Explanation
ifM1A2trigger This IE shall be present if the Measurements to Activate IE has the

first bit set to "1" and the M1 Reporting Trigger IE is set to "A2event-
triggered" or to 'A2event-triggered periodic'.

ifperiodicMDT

This IE shall be present if the M1 Reporting Trigger IE is set to
"periodic" or to 'A2event-triggered periodic'.

ifM3 This IE shall be present if the Measurements to Activate IE has the
third bit set to '1".

ifM4 This IE shall be present if the Measurements to Activate |IE has the
fourth bit set to '1'.

ifM5 This IE shall be present if the Measurements to Activate IE has the

fifth bit set to '1'.
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The ABS Satus |E is used to aid the eNB designating ABS to evaluate the need for modification of the ABS pattern.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

DL ABS status

M

INTEGER (0..100)

Percentage of used ABS
resources. The numerator of
the percentage calculation
consists of resource blocks
within the ABS indicated in the
Usable ABS Pattern Info IE
allocated by the eNB; for UEs
needing protection by ABS
from inter-cell interference for
DL scheduling, or allocated by
the eNB; for other reasons
(e.g. some control channels).
The denominator of the
percentage calculation is the
total quantity of resource
blocks within the ABS
indicated in the Usable ABS
Pattern Info IE.

CHOICE Usable ABS
Information

>FDD

>>Usable ABS Pattern
Info

BIT STRING (SIZE(40))

Each position in the bitmap
represents a subframe, for
which value "1" indicates "ABS
that has been designated as
protected from inter-cell
interference by the eNB,, and
available to serve this purpose
for DL scheduling in the eNB>"
and value "0" is used for all
other subframes.

The pattern represented by the
bitmap is a subset of, or the
same as, the corresponding
ABS Pattern Info IE conveyed
in the LOAD INFORMATION
message from the eNB;.

>TDD

>>Usable ABS Pattern
Info

BIT STRING (1..70)

Each position in the bitmap
represents a subframe, for
which value "1" indicates "ABS
that has been designated as
protected from inter-cell
interference by the eNB,, and
available to serve this purpose
for DL scheduling in the eNBy"
and value "0" is used for all
other subframes.

The pattern represented by the
bitmap is a subset of, or the
same as, the corresponding
ABS Pattern Info IE conveyed
in the LOAD INFORMATION
message from the eNB;.
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9.2.59 Management Based MDT Allowed

Thisinformation element is used by the eNB to allow selection of the UE for management based MDT as described in

TS 32.422[6].
IE/Group Name Presence Range IE type and Semantics description
reference
Management Based MDT M ENUMERATED
Allowed (Allowed, ...)

9.2.60 MultibandInfoList

The MultibandinfoList 1E contains the additional frequency band indicators that a cell belongsto listed in decreasing
order of preference, see TS 36.331 [9].

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
BandInfo 1. - -
<maxnoofBands>
>FrequencyBandIndicator M INTEGER E-UTRA - -
(1.. 256, ...) operating band
as defined in TS
36.101 [42, table
5.5-1]
Range bound Explanation

maxnoofBands

Maximum number of frequency bands that a cell belongs to. The

value is 16.

9.2.61

M3 Configuration

This | E defines the parameters for M3 measurement collection.

IE/Group Name Presence Range IE type and Semantics description
reference
M3 Collection Period M ENUMERATED
(ms100, ms1000,
ms10000, ...)
9.2.62 M4 Configuration
This|E defines the parameters for M4 measurement collection.
IE/Group Name Presence Range IE type and Semantics description
reference
M4 Collection Period M ENUMERATED
(ms1024, ms2048,
ms5120, ms10240,
minl, ...)
M4 Links to log M ENUMERATED(uplin
k, downlink, both-
uplink-and-downlink,
..)

9.2.63 M5 Configuration

This |E defines the parameters for M5 measurement collection.
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IE/Group Name Presence Range IE type and Semantics description
reference

M5 Collection Period M ENUMERATED
(ms1024, ms2048,
ms5120, ms10240,
minl, ...)

M5 Links to log M ENUMERATED(uplin
k, downlink, both-
uplink-and-downlink,
)

9.2.64 MDT PLMN List

The purpose of the MDT PLMN List IE isto provide the list of PLMNs allowed for MDT.

IE/Group Name Presence Range IE type and Semantics description
reference

MDT PLMN List 1..<maxnoof
MDTPLMNs
>

>PLMN Identity M 9.2.4
Range bound Explanation
maxnoofMDTPLMNs Maximum no. of PLMNSs in the MDT PLMN list. Value is 16.

9.2.65 EARFCN Extension

The E-UTRA Absolute Radio Frequency Channel Number Extension defines the carrier frequency used in acell for a
given direction (UL or DL) in FDD or for both UL and DL directionsin TDD.

IE/Group Name Presence Range IE Type and Semantics Description
Reference
EARFCN Extension M INTEGER The relation between EARFCN and
(maxEARFCN+1 .. carrier frequency (in MHz) are defined
newmaxEARFCN, ...) | in TS 36.104 [16].

Range bound

Explanation

maxEARFCN

Maximum value of EARFCNSs. Value is 65535.

newmaxEARFCN

New maximum value of EARFCNSs. Value is 262143.

9.2.66 COUNT Value Extended

Thisinformation element indicates the 15 bit long PDCP SN and the corresponding 17 bit long Hyper Frame Number.

IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
PDCP-SN Extended M INTEGER - -
(0..32767)
HFN Modified M INTEGER - -
(0..131071)
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9.3 Message and Information Element Abstract Syntax (with ASN.1)

9.3.1 General
X2AP ASN.1 definition conformsto ITU-T Rec. X.680 [27] and ITU-T Rec. X.681 [28].

Sub clause 9.3 presents the Abstract Syntax of the X2AP protocol with ASN.1. In case there is contradiction between the ASN.1 definition in this sub clause and the tabular
format in sub clause 9.1 and 9.2, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, in which the tabular format
shall take precedence.

The ASN.1 definition specifies the structure and content of X2AP messages. X2AP messages can contain any | Es specified in the object set definitions for that message without
the order or number of occurrence being restricted by ASN.1. However, for this version of the standard, a sending entity shall construct a X2AP message according to the PDU
definitions module and with the following additional rules:

- |Esshall be ordered (in an |E container) in the order they appear in object set definitions.

- Object set definitions specify how many times |Es may appear. An |E shall appear exactly once if the presence field in an object has value "mandatory”. An |E may
appear at most once if the presence field in an object has value "optional” or "conditional”. If in atabular format there is multiplicity specified for an IE (i.e. an IE list)
then in the corresponding ASN.1 definition the list definition is separated into two parts. The first part defines an |E container list in which the list elementsreside. The
second part defineslist elements. The |E container list appears as an |E of its own. For this version of the standard an | E container list may contain only one kind of list
elements.

NOTE: Intheabove'lE' meansan |E in the object set with an explicit ID. If one |E needs to appear more than once in one object set, then the different occurrences have
different IE IDs.

If a X2AP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax Error, and the message shall be handled as defined for
Abstract Syntax Error in clause 10.

9.3.2 Usage of Private Message Mechanism for Non-standard Use

The private message mechanism for non-standard use may be used:

- for special operator (and/or vendor) specific features considered not to be part of the basic functionality, i.e. the functionality required for a complete and high-quality
specification in order to guarantee multivendor inter-operability.

- by vendors for research purposes, e.g. to implement and evaluate new algorithms/features before such features are proposed for standardisation.

The private message mechanism shall not be used for basic functionality. Such functionality shall be standardised.

9.3.3 Elementary Procedure Definitions

. kkkkkhkhkhkhkhkAk Ak Ak A A A A A A A A A A A A A A A A XA A A XA A A A A A A A A A A A A A A A A A A A A A A Ak k%%

ETSI



3GPP TS 36.423 version 11.7.0 Release 11 82 ETSI TS 136 423 V11.7.0 (2014-01)

-- Elementary Procedure definitions

khkkhkhkkhhkhhkhhkhhhhhhhhhhh kb kb hhhkh kb hhhhkhhkhkhhhkhhkhkhkhkhkkhkkk*

X2AP- PDU- Descri ptions {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nmodul es (3) x2ap (2) versionl (1) x2ap-PDU Descriptions (0) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

R R Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk S S Sk S S S S S

-- | E paraneter types from other nodul es.

Rk Sk Sk Sk Sk S S Sk Sk Sk S S Sk S Sk S S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk S S Sk Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk Sk Sk kS Sk S Sk S S S S

| MPORTS
Criticality,
Pr ocedur eCode

FROM X2AP- CommonDat aTypes

Cel | Acti vati onRequest,

Cel | Acti vati onResponse,

Cel | ActivationFail ure,
ENBConf i gur at i onUpdat e,
ENBConf i gur at i onUpdat eAcknowl edge,
ENBConf i gur at i onUpdat eFai | ure,
Errorlndi cation,

Handover Cancel ,

Handover Report,

Handover Prepar ati onFai | ure,
Handover Request ,

Handover Request Acknowl edge,
Loadl nf or mati on,

Privat eMessage,

Reset Request ,

Reset Response,

Resour ceSt at usFai | ure,
Resour ceSt at usRequest ,
Resour ceSt at usResponse,
Resour ceSt at usUpdat e,

RLFI ndi cat i on,

SNSt at usTr ansfer,

UECont ext Rel ease,

X2Set upFai l ure,

X2Set upRequest ,

X2Set upResponse,

Mobi | i t yChangeRequest ,

Mobi | i t yChangeAcknow edge,
Mobi | i t yChangeFai | ure
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FROM X2AP- PDU- Cont ent s

id-cellActivation,

i d- eNBConf i gur ati onUpdat e,
id-errorlndication,

i d- handover Cancel ,

i d- handover Report,

i d- handover Preparati on,

i d- | oadl ndi cati on,
i d- privat eMessage,
id-reset,

i d-resourceSt at usReporting,

i d-resourceStatusReportinglnitiation,
i d-rLFlndication,

i d-snStatusTransfer,

i d- uECont ext Rel ease,

i d-x2Set up,

i d-nobilitySettingsChange

FROM X2AP- Const ant s;

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

-- Interface Elenentary Procedure d ass

R R SR R R R S R S S S S R R R R R S R R R R R R R S R R R S S Sk Sk kR R R R Rk S kR R S R

X2AP- ELEMENTARY- PROCEDURE : : = CLASS {
& nitiati ngMessage ,
&Successf ul Qut conme OPTIl ONAL,
&Unsuccessf ul Qut conme OPTI ONAL,
&pr ocedur eCode Pr ocedur eCode UNI QUE,
&riticality Criticality DEFAULT i gnore
}
W TH SYNTAX {
I NI TI ATI NG MESSAGE & nitiati ngMessage
[ SUCCESSFUL QUTCOVE &Successf ul Qut cone]
[ UNSUCCESSFUL OQUTCQOVE &Unsuccessf ul Qut cone]
PROCEDURE CODE &pr ocedur eCode
[CRITI CALITY &criticality]

EE Rk SR Sk Sk Sk S S S S S S Sk S Sk Sk S Sk Sk Sk S Sk S Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk S Sk Sk S Sk Sk S S S S S S S

-- Interface PDU Definition
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EE R Sk SR Sk Sk Sk S S Sk S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk Sk Sk S Sk Sk Sk S S S Sk Sk kS Sk Sk Sk kS S S S S S

X2AP- PDU :: = CHO CE {
initiati ngMessage I nitiatingMessage,
successf ul Qut cone Successf ul Qut cone,
unsuccessf ul Qut cone Unsuccessf ul Qut cone,

}
InitiatingMessage ::= SEQUENCE {
pr ocedur eCode X2 AP- EL EMENTARY- PROCEDURE. &pr ocedur eCode ({ X2AP- ELEMENTARY- PROCEDURES} ) ,
criticality X2AP- ELEMENTARY- PROCEDURE. &criticality ({ X2AP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),
val ue X2AP- ELEMENTARY- PROCEDURE. &l ni ti ati ngMessage ({ X2AP- ELEMENTARY- PROCEDURES} { @r ocedur eCode})
}
Successful Qut come ::= SEQUENCE {
pr ocedur eCode X2AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode ({ X2AP- ELEMENTARY- PROCEDURES} ) ,
criticality X2AP- ELEMENTARY- PROCEDURE. &criticality ({ X2AP- ELEMENTARY- PROCEDURES} { @r ocedur eCode}),
val ue X2AP- ELEMENTARY- PROCEDURE. &Successf ul Qut cone ({ X2AP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} )
}
Unsuccessful Qut come :: = SEQUENCE {
pr ocedur eCode X2 AP- EL EMENTARY- PROCEDURE. &pr ocedur eCode ({ X2AP- ELEMENTARY- PROCEDURES} ) ,
criticality X2AP- ELEMENTARY- PROCEDURE. &criticality ({ X2AP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),
val ue X2AP- ELEMENTARY- PROCEDURE. &Unsuccessf ul Qut come  ({ X2AP- ELEMENTARY- PROCEDURES} { @r ocedur eCode})
}
IR R R R R S RS RS R R RS R R R RS R R R RS RS R R E SRR EE R R RS EEEEEEEEEEEEESES]
-- Interface El enentary Procedure List
:: IR R R R RS RS RS R E S RS R R R R R RS R R RS RS RS R R RS EEREEEEEEEEEEEEESEESREEREEESES]
X2AP- ELEMENTARY- PROCEDURES X2AP- ELEMENTARY- PROCEDURE : : = {
X2AP- ELEMENTARY- PROCEDURES- CLASS- 1 |
X2 AP- ELEMENTARY- PROCEDURES- CLASS- 2 s
}
X2AP- ELEMENTARY- PROCEDURES- CLASS- 1 X2AP- ELEMENTARY- PROCEDURE : : = {
handover Pr epar ati on |
reset |
x2Set up |
resour ceSt at usReportinglnitiation |
eNBConf i gur ati onUpdat e |
mobi | i tySettingsChange |
cel | Activation ,
}
X2AP- ELEMENTARY- PROCEDURES- CLASS- 2 X2AP- ELEMENTARY- PROCEDURE : : = {

snSt at usTransf er |
UECont ext Rel ease |
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handover Cancel |
errorlndication |
resour ceSt at usReporting |
| oadl ndi cati on |
pri vat eMessage |

I

rLFI ndi cati on handover Report,

}
R S S S
-- Interface Elementary Procedures
:: R S I S R R
handover Prepar ati on X2AP- ELEMENTARY- PROCEDURE : : = {
I' NI TI ATI NG MESSAGE Handover Request
SUCCESSFUL OUTCOMVE Handover Request Acknowl edge
UNSUCCESSFUL OUTCOME Handover Pr epar at i onFai | ure
PROCEDURE CODE i d- handover Preparati on
CRI TI CALI TY rej ect
}
snSt at usTr ansfer X2AP- ELEMENTARY- PROCEDURE : : = {
I' NI TI ATI NG MESSAGE SNSt at usTr ansf er
PROCEDURE CODE i d-snSt at usTr ansf er
CRI TI CALI TY i gnore
}
UECont ext Rel ease X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE UECont ext Rel ease
PROCEDURE CODE i d- uECont ext Rel ease
CRI Tl CALI TY i gnore
}
handover Cancel X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE Handover Cancel
PROCEDURE CODE i d- handover Cancel
CRITI CALI TY i gnore
}
handover Report X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Handover Report
PROCEDURE CODE i d- handover Repor't
CRI Tl CALI TY i gnore
}
errorlndi cati on X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Errorlndication
PROCEDURE CODE id-errorlndication
CRITI CALI TY ignore
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}

reset X2AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSACE Reset Request
SUCCESSFUL OUTCQOVE Reset Response
PROCEDURE CODE id-reset
CRI TI CALI TY rej ect

}

x2Set up X2AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE X2Set upRequest
SUCCESSFUL QUTCQOVE X2Set upResponse
UNSUCCESSFUL QUTCOVE X2Set upFai |l ure
PROCEDURE CODE i d-x2Set up
CRI TI CALI TY rej ect

}

| oadl ndi cati on X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE Loadl nf or mati on
PROCEDURE CODE i d- | oadl ndi cati on
CRI TI CALI TY i gnore

}

eNBConf i gur ati onUpdat e X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE ENBConf i gur at i onUpdat e
SUCCESSFUL OUTCQOVE ENBConf i gur at i onUpdat eAcknow edge
UNSUCCESSFUL OUTCQOVE ENBConf i gur at i onUpdat eFai | ure
PROCEDURE CODE i d- eNBConfi gur ati onUpdat e
CRI TI CALI TY rej ect

}

resourceStatusReportinglnitiation X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Resour ceSt at usRequest
SUCCESSFUL OUTCQOVE Resour ceSt at usResponse
UNSUCCESSFUL OUTCOVE Resour ceSt at usFai | ure
PROCEDURE CODE id-resourceStatusReportinglnitiation
CRI TI CALI TY rej ect

}

resour ceSt at usReporti ng X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Resour ceSt at usUpdat e
PROCEDURE CODE i d-resourceSt at usReporting
CRITI CALITY i gnore

}

rLFI ndi cati on X2AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE RLFI ndi cati on
PROCEDURE CODE i d-rLFl ndication
CRITI CALI TY ignore

}

privat eMessage X2AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE Privat eMessage
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PROCEDURE CODE id-privateMessage
CRI TI CALI TY i gnore

}

mobi | itySetti ngsChange X2AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE Mobi | i t yChangeRequest
SUCCESSFUL OUTCOVE Mobi | i t yChangeAcknowl edge
UNSUCCESSFUL OUTCOME Mobi I'i t yChangeFai | ure
PROCEDURE CODE i d-mobi | itySettingsChange
CRI TI CALI TY rej ect

}

cel | Activation X2AP- ELEMENTARY- PROCEDURE :: = {
I' NI TI ATI NG MESSAGE Cel | Acti vati onRequest
SUCCESSFUL OQUTCOVE Cel | Acti vati onResponse
UNSUCCESSFUL OUTCOME Cel | ActivationFailure
PROCEDURE CODE id-cellActivation
CRITI CALI TY rej ect

}

END

9.34 PDU Definitions

L R X

-- PDU definitions for X2AP.

khkkhkkkhhkhhkhhhhhhhhhhhhhhh kb hhhhhhk bk hhhhhk bk khhhhkhhkhkhkhkhkkkkkk*

X2AP- PDU- Cont ent s {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodul es (3) x2ap (2) versionl (1) x2ap-PDU Contents (1) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

EE R Sk Sk Sk Sk Sk S Sk S S S S Sk S Sk Sk S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk Sk S Sk S S S S S

-- | E paraneter types from other nodul es.

Rk Sk Sk Sk Sk Sk S Sk S Sk S S Sk S Sk kS Sk Sk Sk Sk S S S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk Sk S Sk S S S S S S S

| MPORTS
ABSI nf or mati on,
ABS- St at us,
AS- Securi tyl nformation,
Cause,
Conposi t eAvai | abl eCapaci t yG oup,
CQOUNTval ue,
CriticalityDi agnostics,
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CRNTI ,

CSGvenber shi pSt at us,

CsSG |1 d,

Deact i vati onl ndi cat i on,
DL- For war di ng,

ECA ,

E- RAB- 1 D,

E- RAB- Level - QoS- Par anet er s,
E- RAB- Li st,

EUTRANTT acel D,

d obal ENB- | D,

GTPt unnel Endpoi nt,

GUG oupl DLi st ,

GUWMVE! ,

Handover Report Type,
Handover Restri cti onLi st

I nvokel ndi cat i on,

Locat i onReporti ngl nf or mati on,
MDT- Confi gurati on,
Managenent BasedMDTal | owed,
MDTPLM\Li st ,

Nei ghbour - | nf or mati on,

PCl,

PDCP- SN,

PLM\- I dentity,

Recei veSt at usof ULPDCPSDUs,
Regi strati on- Request,

Rel ati veNar r owbandTxPower ,
Radi oResour ceSt at us,
RRCConnReest abl ndi cat or,
RRCConnSet upl ndi cat or,

UE- RLF- Report - Cont ai ner,
RRC- Cont ext ,

ServedCel | -1 nfornati on,
ServedCel | s,

Short MAC- |,

SRVCCOper at i onPossi bl e,
Subscri ber Profil el Df or RFP,
Tar get Cel | | nUTRAN,

Tar get eNBt oSour ce- eNBTr anspar ent Cont ai ner,
Ti meToWai t,

TraceActivati on,

TraceDept h,

Transport Layer Addr ess,

UEAggr egat eMaxi nunBi t Rat e,

UE- Hi st oryl nformati on,

UE- S1AP- | D,

UESecurityCapabilities,

UE- X2AP- | D,

UL- H ghl nt erferencel ndi cati onl nf o,
UL- I nterferenceOverl oadl ndi cati on,
HWLoadl ndi cat or,

S1TNLLoadl ndi cat or,
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Measur enent - | D,

Report Characteristics,

Mobi | i t yPar anet er sl nf or mati on,

Mobi |'i t yPar anet er svbdi fi cat i onRange,
Recei veSt at usOf ULPDCPSDUs Ext ended,
COUNTVal ueExt ended

FROM X2AP- | Es

Pri vat el E- Cont ai ner{},
Pr ot ocol Ext ensi onCont ai ner{},
Prot ocol | E- Cont ai ner{},
Pr ot ocol | E- Cont ai ner Li st{},
Pr ot ocol | E- Cont ai ner Pai r{},
Pr ot ocol | E- Cont ai ner Pai r Li st {},
Pr ot ocol | E- Si ngl e- Cont ai ner{},
X2AP- PRI VATE- | ES,
X2AP- PROTOCCOL- EXTENSI ON,
X2AP- PROTOCOL- | ES,
X2AP- PROTOCCL- | ES- PAI R
FROM X2AP- Cont ai ner s

i d- ABSI nf or mati on,

i d-ActivatedCell List,

i d- Cause,

id-Celllnformation,
id-Celllnformation-ltem

i d- Cel | Measur ement Resul t,

Cel | Measurenent Resul t-1tem
Cel | ToReport,

Cel | ToReport-ltem
Conposi t eAvai | abl eCapaci t yG oup,
CriticalityDi agnostics,

Deacti vati onl ndi cati on,

E- RABs- Adnmitted-1tem

E- RABs- Admi t t ed- Li st

E- RABs- Not Admi t t ed- Li st,

E- RABs- Subj ect ToSt at usTr ansf er - Li st
E- RABs- Subj ect ToSt at usTransfer-1tem
E- RABs- ToBeSet up- I tem

A obal ENB- | D,

QUG oupl DLi st ,

QUG oupl DToAddLi st

GUG oupl DToDel et eLi st ,

GUWVEI - | D,

I nvokel ndi cati on,

d- New eNB- UE- X2AP- | D,

i d- A d- eNB- UE- X2AP- | D,

i d- Regi strati on- Request,

i d-ReportingPeriodicity,

i d-ServedCel | s,

i d-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
id-
i
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i d- ServedCel | sToActi vate,

i d- ServedCel | sToAdd,

i d- ServedCel | sToMdi fy,

i d- ServedCel | sToDel et e,

i d- SRVCCOper at i onPossi bl e,
id-TargetCell-1D,

i d- Tar get eNBt oSour ce- eNBTr anspar ent Cont ai ner,
id-TimeToWai t,

i d-TraceActivati on,

i d- UE- Cont ext | nf or mati on,

i d-UE-Hi storyl nformati on,

i d- UE- X2AP- 1 D,

i d- Measur enent - | D,

i d- Report Characteristics,

i d- ENB1- Measur enent - | D,

i d- ENB2- Measur enent - | D,

id-ENB1-Cel | -1D,

i d- ENB2- Cel | - | D,

i d- ENB2- Pr oposed- Mobi | i ty- Paranet ers,
i d- ENB1- Mobi | i ty- Paranet ers,

i d- ENB2- Mobi | i ty- Par anet er s- Modi fi cati on- Range,
id-FailureCell PC,

i d- Re-est abl i shnent Cel | ECA ,

i d-Fail ureCel | CRNTI,

i d- Short MAC- |,

i d- Sour ceCel | ECQ ,

id-FailureCell ECA,

i d- Handover Report Type,

i d- UE- RLF- Report - Cont ai ner,

id-Partial Successl ndi cator,

i d-Measurenentlnitiati onResult-List,
id-Measurenentinitiati onResult-ltem

i d- Measur enent Fai | ur eCause- | tem

i d- Conpl et eFai | ur eCausel nf ormati on- Li st
i d- Conpl et eFai | ureCausel nformation-1tem
i d- CSGvenber shi pSt at us,

id-CsSG 1d,

i d- MDTConf i gur ati on,

i d- Managenent BasedMDTal | owed,

i d- ABS- St at us,

i d- RRCConnSet upl ndi cat or,

i d- RRCConnReest abl ndi cat or,

i d- Tar get Cel | | nUTRAN,
id-Mobilitylnformation,

i d- Sour ceCel | CRNTI ,

i d- Managenment BasedVMDTPLM\LI st ,

i d- Recei veSt at usOf ULPDCPSDUs Ext ended,
i d- ULCOUNTVal ueExt ended,

i d- DLCOUNTVal ueExt ended,

maxCel | i neNB,

maxnoof Bear er s,
maxnoof PDCP- SN,
maxFai | edMeasbj ect s,
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maxnoof Cel | | Df or MDT,
maxnoof TAf or NOT

FROM X2AP- Const ant s;

EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S Sk S S S S S S

-- HANDOVER REQUEST

R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S

Handover Request ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Handover Request - | Es}},
}
Handover Request - | Es X2AP- PROTOCOL- | ES :: = {
{ IDid-QA d-eNB-UE- X2AP-|I D CRITI CALI TY reject TYPE UE- X2AP-1D PRESENCE nandat or y} |
{ IDid-Cause CRITI CALITY ignore TYPE Cause PRESENCE mandat or y}|
{ IDid-TargetCel |l -1D CRITI CALI TY reject TYPE ECG PRESENCE nandat or y} |
{ IDid-GUWEI-ID CRITI CALI TY reject TYPE GUWE PRESENCE nandat or y} |
{ IDid-UE-Contextlnformation CRITICALITY reject TYPE UE-Context|nformation PRESENCE mandat or y}|
{ IDid-UE-H storylnformation CRITICALITY ignore TYPE UE-Hi storylnformation PRESENCE nandat or y}|
{ IDid-TraceActivation CRI TI CALI TY ignore TYPE TraceActivation PRESENCE optional }|
{ I'Did-SRVCCOperationPossi bl e CRITI CALI TY ignore TYPE SRVCCOper ati onPossi bl e PRESENCE optional }|
{ I'Did-CSGvenbershi pSt at us CRITI CALI TY reject TYPE CSGvenber shi pSt at us PRESENCE optional }|
{ IDid-Mbilitylnformation CRITICALITY ignore TYPE Mbilitylnformation PRESENCE optional },
}
UE- Cont ext | nformati on ::= SEQUENCE {
mVE- UE- S1AP- | D UE- S1AP- | D,
uESecurityCapabilities UESecurityCapabilities,
aS- Securitylnformation AS- Securi tyl nformation,
uEaggr egat eMaxi munBi t Rat e UEAggr egat eMaxi munBi t Rat e,
subscri ber Profil el Df or RFP Subscri ber Profi | el Df or RFP OPTI ONAL,
e- RABs- ToBeSet up- Li st E- RABs- ToBeSet up- Li st
r RC- Cont ext RRC- Cont ext ,
handover RestrictionLi st Handover Restri cti onLi st OPTI ONAL,
| ocati onReporti ngl nfornation Locat i onReporti ngl nformation OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {UE-ContextlInfornmation-ExtlEs} } OPTI ONAL,
}
UE- Cont ext | nf or mat i on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
{ 1D id-Managenent BasedMDTal | oned CRITI CALITY ignore EXTENSI ON Managenent BasedMDTal | owed PRESENCE optional }]|
{ IDid-Managenent BasedMDTPLM\Li st CRI TI CALI TY i gnore EXTENSI ON MDTPLM\Li st PRESENCE optional 1},
}

E- RABs- ToBeSet up- Li st

E- RABs- ToBeSet up- | t em Es

{

I D i d- E- RABs- ToBeSet up-1tem

X2AP- PROTOCOL- | ES :: = {

CRI TI CALI TY ignore TYPE E- RABs- ToBeSet up-1tem PRESENCE nmandatory },
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}
E- RABs- ToBeSet up-1tem :: = SEQUENCE {
e-RAB-1 D E- RAB- 1 D,
e- RAB- Level - QoS- Par anet er s E- RAB- Level - QoS- Par anet ers,
dL- For war di ng DL- For war di ng OPTI ONAL,
uL- GTPt unnel Endpoi nt GTPt unnel Endpoi nt,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {E- RABs- ToBeSet up-|tentxt|Es} } OPTI ONAL,
}
E- RABs- ToBeSet up- | t enExt | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Mobilitylnformation ::= BIT STRING (Sl ZE(32))
- - IR EEEEEE SRR RS EE R R R R R R R R REEREEEEEEEEEEEEEEEEEREEEEEEEEEEEEESS
- - HANDOVER REQUEST ACKNOW.EDGE
o EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEES
Handover Request Acknow edge ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Handover Request Acknowl edge- | Es}},
}
Handover Request Acknowl edge- | Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-0d d-eNB- UE- X2AP- 1 D CRITI CALITY ignore TYPE UE- X2AP- 1D PRESENCE mandat ory} |
{ 1D id-New eNB- UE- X2AP- | D CRITI CALITY ignore TYPE UE- X2AP-1D PRESENCE mandat ory} |
{ IDid-E-RABs-Adm tted-List CRITI CALI TY ignore TYPE E- RABs- Admi tted-List PRESENCE nandat ory} |
{ 1D id-E-RABs-Not Adni tted-List CRITI CALITY ignore TYPE E- RAB-Li st PRESENCE optional } |
{ 1D id-TargeteNBt oSour ce- eNBTr anspar ent Cont ai ner CRITICALITY ignore TYPE Target eNBt oSour ce- eNBTr anspar ent Cont ai ner PRESENCE mandatory }|
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE optional 1},
}
E- RABs- Admi t t ed- Li st ;= SEQUENCE (Sl ZE (1..naxnoof Bearers)) OF Protocol | E-Single-Container { {E-RABs-Adnitted-Item Es} }
E- RABs- Admi tted-1tem Es X2AP- PROTOCOL- | ES :: = {
{ IDid-E-RABs-Adm tted-Item CRITI CALI TY ignore TYPE E-RABs-Adnitted-ltem PRESENCE mandatory }
}
E- RABs- Admi tted-1tem ::= SEQUENCE {
e-RAB-1D E- RAB- 1 D,
uL- GTP- Tunnel Endpoi nt GTPt unnel Endpoi nt OPTI ONAL,
dL- GTP- Tunnel Endpoi nt GTPt unnel Endpoi nt OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {E-RABs-Adm tted-Item ExtlEs} } OPTI ONAL,
}

ETSI



3GPP TS 36.423 version 11.7.0 Release 11 93 ETSI TS 136 423 V11.7.0 (2014-01)

E- RABs- Admi tted- | tem Ext| Es X2AP- PROTOCOL- EXTENSI ON :: = {

}

EE R Sk SR Sk Sk Sk Sk Sk S Sk S S Sk S Sk g Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk S kS Sk S Sk Sk Sk Sk kS S S S S S

- - HANDOVER PREPARATI ON FAI LURE

R R Sk SR Sk Sk Sk S Sk Sk Sk S S Sk S Sk kS Sk Sk kS Sk S Sk Sk R Sk S Sk Sk Sk Sk Sk S S S Sk Sk Sk S Sk Sk Sk S Sk S Sk S S S S S

Handover Prepar ati onFai l ure ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Handover Prepar ati onFai |l ure-1Es}},
}
Handover Prepar ati onFai | ure-1Es X2AP- PROTOCOL- 1 ES :: = {
{ 1D id-0d d-eNB-UE- X2AP-1 D CRITI CALITY ignore TYPE UE- X2AP-1D PRESENCE mandat ory} |
{ IDid-Cause CRI TI CALI TY ignore TYPE Cause PRESENCE nandat ory} |
{ IDid-CriticalityD agnostics CRITICALITY ignore TYPE CriticalityD agnostics PRESENCE optional },
}

Khkhkhkhkhkhkhkhhkhkhhhhkhhhhhhhhhhhhhhdhhkhhhhhhhhhhdhdddhdhdhrrrrrkrhrdxxkxkx

-- Handover Report

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Handover Report ::= SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{Handover Report-1Es}},
}
Handover Report -1 Es X2AP- PROTOCOL- | ES :: = {

{ 1D id-Handover Report Type CRITICALITY ignore TYPE Handover Report Type PRESENCE nandat or y} |

{ IDid-Cause CRITI CALITY ignore TYPE Cause PRESENCE mandat or y}|

{ IDid-SourceCel | ECA CRITICALITY ignore TYPE ECA PRESENCE mandat or y}|

{ I'Did-FailureCel |l ECG CRITI CALITY ignore TYPE ECd PRESENCE nandat or y} |

{ IDid-Re-establishmentCel | ECA CRI TI CALI TY ignore TYPE ECG PRESENCE conditional} -- The IE shall be present if the
Handover Report Type IEis set to '"HOto Wong Cell' -- |

{ IDid-TargetCell|nUTRAN CRITI CALI TY ignore TYPE Target Cel | | nUTRAN PRESENCE conditional} -- The IE shall be present if the
Handover Report Type IE is set to "InterRAT ping-pong" --|

{ I'Did-SourceCel | CRNTI CRI TI CALI TY ignore TYPE CRNTI PRESENCE optional }|

{ IDid-Mbilitylnformation CRITI CALI TY ignore TYPE Mobilitylnformation PRESENCE opt i onal }|

{ I'Did-UE RLF- Report - Cont ai ner CRITI CALI TY ignore TYPE UE- RLF- Report - Cont ai ner PRESENCE opt i onal },

khkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhhhkhhkhhhhhkhhkhhkhhkhkhhkhkhkhk*

-- SN Status Transfer
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R R Sk SR Sk SR Sk Sk Sk S S S S Sk S R Sk Sk S Sk Sk Sk Sk Sk S S Sk Sk Sk R Sk S Sk Sk Sk kS kS Sk S Sk Sk Sk kS S S S S S

SNSt at usTransfer ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{SNSt at usTransfer-1Es}},
}
SNSt at usTransfer-1 Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-0d d-eNB-UE- X2AP-1 D CRITICALITY reject TYPE UE- X2AP-1D PRESENCE nandat ory} |
{ 1D id-New eNB- UE- X2AP- | D CRITICALITY reject TYPE UE- X2AP-1D PRESENCE nandat ory} |
{ IDid-E-RABs-SubjectToStatusTransfer-List CRITICALITY ignore TYPE E-RABs- Subj ect ToSt at usTransfer-Li st PRESENCE mandatory} |,
}
E- RABs- Subj ect ToSt at usTransfer-List ::= SEQUENCE (Sl ZE (1..nmaxnoof Bearers)) OF Protocol | E-Si ngl e- Cont ai ner { { E-RABs-Subject ToSt at usTr ansfer -
Item Es} }
E- RABs- Subj ect ToSt at usTransfer-I1tem Es X2AP- PROTOCOL- 1 ES :: = {
{ IDid-E-RABs-SubjectToStatusTransfer-lItem CRI TI CALITY ignore TYPE E- RABs- Subj ect ToSt at usTransfer-|tem PRESENCE mandatory }
}
E- RABs- Subj ect ToSt at usTransfer-Item :: = SEQUENCE {
e-RAB-1D E- RAB- 1 D,
recei veSt at usof ULPDCPSDUs Recei veSt at usof ULPDCPSDUs OPTI ONAL,
uL- COUNTval ue CQOUNTval ue,
dL- COUNTval ue CQOUNTval ue,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {E-RABs- Subj ect ToSt at usTransfer-1tenExt|Es} } OPTI ONAL,
}
E- RABs- Subj ect ToSt at usTransfer-1tenExt| Es X2AP- PROTOCOL- EXTENSI ON :: = {
{ 1D id-ReceiveStatusO ULPDCPSDUsExt ended CRITI CALITY ignore EXTENSI ON Recei veSt at usOf ULPDCPSDUs Ext ended PRESENCE opti onal } |
{ 1D id-ULCOUNTVal uekxt ended CRITI CALI TY i gnore EXTENSI ON COUNTVal ueExt ended PRESENCE optional }|
{ 1D id-DLCOUNTVal uekxt ended CRITI CALI TY i gnore EXTENSI ON COUNTVal ueExt ended PRESENCE optional },
}
-- UE Context Rel ease
UECont ext Rel ease ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ UECont ext Rel ease-| Es}},
}
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UECont ext Rel ease-1 Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-0d d-eNB-UE- X2AP-1 D CRITICALITY reject TYPE UE- X2AP-1D
{ 1D id-New eNB- UE- X2AP- | D CRITI CALITY reject TYPE UE- X2AP-1D
}

khkkhkhkhkhhkhhkhhkhhhhhhhhhhhhhhk bk hhhkhhkhhhhhkhhkhhkhhhkhhkhhkhkhkhkhkkkkkk*

-- HANDOVER CANCEL

khkkhhkhkhhkhhhhhhhhhhhhhhhhhhkhhhhhkhhkhhkhkhhkhhkhhkhhhkhhkhhhhhkhkhkkhkkk*

Handover Cancel ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Handover Cancel -1 Es}},
}
Handover Cancel -1 Es X2AP- PROTOCOL- I ES :: = {
{ IDid-0a d-eNB- UE- X2AP-| D CRITI CALI TY reject TYPE UE- X2AP-1D
{ I'Did-New eNB- UE- X2AP-| D CRI TI CALI TY ignore TYPE UE- X2AP-1D
{ IDid-Cause CRITI CALITY i gnore TYPE Cause
}

Khkhkhkhkhkhkhkhhkhkhhhhkhhhhhhhhhhhhhhdhhkhhhhhhhhhhdhdddhdhdhrrrrrkrhrdxxkxkx

-- ERROR | NDI CATI ON

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

Errorlndi cation ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Errorindication-I|Es}},
}

Errorlndication-1Es X2AP- PROTOCOL- I ES :: = {
{

{ I'Did-0 d-eNB- UE- X2AP- | D TICALITY ignore TYPE UE- X2AP-1D

{ I'Did-New eNB- UE- X2AP-| D CRI TI CALI TY ignore TYPE UE- X2AP-1D

{ IDid-Cause CRITI CALITY ignore TYPE Cause

{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics
}
. kkkkkkkkkkkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhAhkhAhk Ak hk Ak kA Ak Ak Ak Ak Ak kA Ak kA kA k%%
-- Reset Request
:: R Rk SR Sk Sk Sk S Sk S Sk Sk Sk Sk S Sk kS Sk Sk Sk Sk kS S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk kS Sk Sk Sk S Sk kS Sk S S S S S S S S
Reset Request ::= SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{Reset Request - | Es}},
}
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Reset Request - | Es X2AP- PROTOCOL- | ES :: = {

{ I'Did-Cause CRI TI CALI TY ignore TYPE Cause
}

EE R Sk SR Sk Sk Sk Sk Sk S Sk S S Sk S Sk g Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk S kS Sk S Sk Sk Sk Sk kS S S S S S

-- Reset Response

R R Sk SR Sk Sk Sk S Sk Sk Sk S S Sk S Sk kS Sk Sk kS Sk S Sk Sk R Sk S Sk Sk Sk Sk Sk S S S Sk Sk Sk S Sk Sk Sk S Sk S Sk S S S S S

Reset Response ::= SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{Reset Response- 1 Es}},
}
Reset Response- | Es X2AP- PROTOCOL- I ES :: = {

{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics
}
- Rk Sk Sk Sk Sk Sk S S S S S S Sk Sk R S Sk kS Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S kS Sk Sk Sk Sk Sk S S S S S
-- X2 SETUP REQUEST
N R R Sk SR Sk Sk Sk Sk S S S S S Sk S R Sk kS S S S S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk S kS Sk S Sk S S Sk Sk S Sk S S S S
X2Set upRequest :: = SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{X2Set upRequest - | Es}},
}
X2Set upRequest - | Es X2AP- PROTOCCL- | ES :: = {

{ IDid-d obal ENB-1D CRITICALITY reject TYPE d obal ENB-1D

{ IDid-ServedCells CRITICALITY reject TYPE ServedCells

{ I'Did-QGUG oupl DLi st CRITI CALI TY reject TYPE GUG oupl DLi st
}

RS S SRS S S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
-- X2 SETUP RESPONSE
:: LR SRR R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
X2Set upResponse :: = SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{X2Set upResponse- | Es}},

}
X2Set upResponse- | Es X2AP- PROTOCOL- | ES :: = {

ETSI

PRESENCE nandat ory

PRESENCE optional },

PRESENCE mandat or y}
PRESENCE mandat or y}
PRESENCE optional },

b
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{ IDid-d obal ENB-1D CRITI CALI TY reject TYPE d obal ENB-1D PRESENCE nandat ory} |
{ IDid-ServedCells CRITICALITY reject TYPE ServedCel | s PRESENCE mandat ory} |
{ 1D id-GUG oupl DLi st CRITICALITY reject TYPE GUG oupl DLi st PRESENCE optional }|
{ IDid-CriticalityD agnostics CRITICALI TY ignore TYPE CriticalityDi agnostics PRESENCE optional 1},
}
R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S
-- X2 SETUP FAI LURE
:: R R Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk S S Sk S S S S S
X2Set upFai l ure :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{X2Set upFai |l ure-1Es}},
}
X2Set upFai | ure- 1 Es X2AP- PROTOCOL- | ES :: = {
{ IDid-Cause CRI TI CALI TY i gnore TYPE Cause PRESENCE mandat ory} |
{ IDid-TimeToWai t CRI TI CALI TY i gnore TYPE Ti meToWai t PRESENCE optional } |
{ IDid-CriticalityD agnostics CRITICALITY ignore TYPE CriticalityD agnostics PRESENCE optional 1},
}
IR EEE R SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS EEEEE RS E S
-- LOAD | NFORMATI ON
:: R R R R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS RS
Loadl nfornmation ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Loadl nformation-1Es}},
}
Loadl nfornation-1Es X2AP- PROTOCOL- | ES :: = {
{ IDid-Celllnformation CRITI CALI TY ignore TYPE Cel || nformation-List PRESENCE nandat ory}
}
Cel | I nformati on- Li st ;= SEQUENCE (SIZE (1..nexCel lineNB)) OF Protocol | E-Single-Container { {Celllnfornation-Itenm Es} }
Cell I nformation-1tem Es X2AP- PROTOCOL- | ES :: = {
{ IDid-Celllnformation-Item CRITI CALI TY ignore TYPE Celllnformation-ltem PRESENCE mandatory }
}
Cel lInformation-l1tem::= SEQUENCE {

cell-1D ECA ,

ETSI
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ul -I nterferenceOverl oadl ndi cati on UL- I nt er f erenceOver | oadl ndi cati on OPTI ONAL,
ul - Hi ghl nterferencel ndi cati onl nfo UL- Hi ghl nt erferencel ndi cationlnfo OPTI ONAL,
rel ati veNar r owbandTxPower Rel at i veNar r onbandTxPower OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel | I nfornation-Item ExtlEs} } OPTI ONAL,

Cel Il Information-1tem Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {

{ IDid-ABSInformation CRITI CALI TY ignore EXTENSI ON ABSI nf or mati on PRESENCE optional }|

{ IDid-Invokel ndication CRITI CALITY ignore EXTENSI ON | nvokel ndi cati on PRESENCE optional 1},

}

- Rk Sk Sk Sk Sk Sk S Sk S S Sk S S Sk S Sk Sk S Sk Sk Sk Sk Sk S Sk Sk R Sk Sk Sk S Sk Sk Sk Sk Sk S S S S Sk Sk Sk S Sk Sk S Sk Sk S S S S S S S

-- ENB CONFI GURATI ON UPDATE

:: Rk Sk SR Sk Sk S S Sk S Sk S S Sk S R Sk S Sk Sk S Sk S S S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk Sk Sk Sk S S S S S S

ENBConf i gur ati onUpdat e ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ENBConfi gurati onUpdate- | Es}},

}

ENBConf i gur at i onUpdat e- | Es X2AP- PROTOCOL- | ES :: = {

{ IDid-ServedCel | sToAdd CRITI CALI TY reject TYPE ServedCel | s PRESENCE optional} |
{ IDid-ServedCellsToMdify CRITICALITY reject TYPE ServedCel | sToMdi fy PRESENCE optional } |
{ IDid-ServedCellsToDel ete CRITICALITY reject TYPE O d-ECAs PRESENCE optional } |
{ I'Did- QUG oupl DToAddLi st CRITI CALI TY reject TYPE GUG oupl DLi st PRESENCE optional} |
{ 1D id-GUG oupl DToDel et eLi st CRITICALITY reject TYPE GUG oupl DLi st PRESENCE optional },

}

ServedCel | sToModi fy:: = SEQUENCE (SIZE (1..naxCel lineNB)) OF ServedCel | sToModify-Item

ServedCel | sToModi fy-1tem : = SEQUENCE {

ol d- ecgi ECA ,

servedCel l Info ServedCel | -1 nfornation,

nei ghbour -1 nfo Nei ghbour - | nf or mati on OPTI ONAL,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { ServedCel | sToModify-Item ExtlEs} } OPTI ONAL,

}

ServedCel | sToModi fy-1tem Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {

{ IDid-Deactivationlndication CRITI CALITY i gnore EXTENSI ON Deacti vati onl ndi cation PRESENCE optional },

}

O d-ECA s: : = SEQUENCE (SI ZE (1..maxCel | ineNB)) OF ECA

khkkhhkhkhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhhhkhkhhhhhkhhkhhhkhhkhkhkkhkkk*

-- ENB CONFI GURATI ON UPDATE ACKNOW.EDGE

ETSI
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R R Sk SR Sk SR Sk Sk Sk S S S S Sk S R Sk Sk S Sk Sk Sk Sk Sk S S Sk Sk Sk R Sk S Sk Sk Sk kS kS Sk S Sk Sk Sk kS S S S S S

ENBConf i gur at i onUpdat eAcknowl edge ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ENBConfi gur ati onUpdat eAcknow edge- | Es}},
}
ENBConf i gur at i onUpdat eAcknowl edge- | Es X2AP- PROTOCOL- | ES :: = {
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE opt i onal 1,
}

R R Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk S S Sk S S S S S

-- ENB CONFI GURATI ON UPDATE FAI URE

Rk Sk Sk Sk Sk S S Sk Sk Sk S S Sk S Sk S S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk S S Sk Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk Sk Sk kS Sk S Sk S S S S

ENBConf i gur at i onUpdat eFai | ure ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ ENBConf i gur ati onUpdat eFai | ure-1Es}},
}
ENBConf i gur at i onUpdat eFai | ure-1 Es X2AP- PROTOCOL- | ES :: = {
{ I'Did-Cause CRI TI CALI TY ignore TYPE Cause PRESENCE nandatory }|
{ IDid-Ti meToWi t CRITICALITY ignore TYPE Ti meToWit PRESENCE optional }|
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE optional },
}

R R SR SR R R S R S S S S R R R R R S R R S R R R R S R R R S S kS Sk kR R R R R Rk kR R R R S R

-- Resource Status Request

R R SR SR Sk R Sk Sk S S S S S S S R S S S kS S Sk S S S R R R S S Sk Sk kS S S S R Sk kS Sk Sk S kR S

Resour ceSt at usRequest :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ResourceSt at usRequest - | Es}},

}

Resour ceSt at usRequest -1 Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-ENB1- Measurenent-ID CRITICALITY reject TYPE Measurenent-1D PRESENCE nandat ory}|
{ I'Did-ENB2- Measurenent-I|D CRITI CALI TY ignore TYPE Measurenent-1D PRESENCE conditional}|-- The I E shall be present if the

Regi stration Request IEis set to 'Stop'--
{ 1D id-Registration-Request CRITICALITY reject TYPE Regi strati on-Request PRESENCE nandat ory}|
{ IDid-ReportCharacteristics CRITICALITY reject TYPE ReportCharacteristics PRESENCE optional }|
{ IDid-Cell ToReport CRITICALITY ignore TYPE Cell ToReport-List PRESENCE nandat ory}|
{ IDid-ReportingPeriodicity CRITI CALI TY ignore TYPE ReportingPeriodicity PRESENCE opt i onal }|
{ IDid-Partial Successlndicator CRITICALITY ignore TYPE Partial Successl ndi cat or PRESENCE opt i onal },

ETSI
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}
Cel | ToReport - Li st 1= SEQUENCE (SIZE (1..nmaxCellineNB)) OF Protocol | E-Single-Container { {Cell ToReport-Item Es} }
Cel | ToReport-Item Es X2AP- PROTOCOL- | ES :: = {
{ IDid-Cell ToReport-Item CRITICALITY ignore TYPE Cell ToReport-Item PRESENCE nmandatory }
}
Cel | ToReport-ltem::= SEQUENCE {
cell-1D ECA ,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel | ToReport-Item Ext|Es} } OPTI ONAL,
}
Cel | ToReport-Iltem Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
ReportingPeriodicity ::= ENUMERATED {
one-t housand- s,
t wo- t housand- s,
five-thousand- s,
t en-t housand- s,
}
Parti al Successl ndi cator ::= ENUMERATED {
partial -success-al | owed,
}
R R SR R R R S R S S S S R R R R R S R R R R R R R S R R R S S Sk Sk kR R R R Rk S kR R S R
-- Resource Status Response
:: EE R SR SR Sk R Sk S S S S S S Sk R R S S S kS R Sk S S R Sk R Sk S kS Sk kS S S kS kS Sk kS kR S
Resour ceSt at usResponse :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ResourceSt at usResponse- | Es}},
}
Resour ceSt at usResponse- 1 Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-ENB1- Measurenent-ID CRITICALITY reject TYPE Measurenent-1D PRESENCE nandat ory}|
{ I'Did-ENB2- Measurenent-I|D CRITI CALI TY reject TYPE Measurenent-1D PRESENCE nandat or y} |
{ IDid-CriticalityD agnostics CRITICALI TY ignore TYPE CriticalityDi agnostics PRESENCE opt i onal }|
{ IDid-Measurenentlnitiati onResult-List CRITICALITY ignore TYPE MeasurenentlnitiationResult-List PRESENCE optional},
}
Measurenent I nitiationResult-List 1= SEQUENCE (SIZE (1..naxCellineNB)) OF Protocol | E-Single-Container { { MeasurenentlnitiationResult-Item Es} }

ETSI
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Measurenent I nitiationResult-1tem Es X2AP- PROTOCOL- I ES :: = {
{ IDid-Measurenentlnitiati onResult-Iltem CRITICALITY ignore TYPE MeasurenmentlnitiationResult-Item PRESENCE nandat ory}
}
Measurenent I nitiati onResult-Item::= SEQUENCE {
cell-1D ECA ,
measur enent Fai | ur eCause- Li st Measur enent Fai | ur eCause- Li st OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MeasurenentlnitiationResult-ltem ExtlEs} } OPTI ONAL,
}
Measurenent I nitiati onResul t-1tem ExtlEs X2AP- PROTOCOL- EXTENSI ON :: = {
}
Measur enent Fai | ur eCause- Li st ;= SEQUENCE (Sl ZE (1..nexFail edMeasObj ects)) OF Protocol | E-Singl e-Container { { MeasurenentFail ureCause-|tem Es} }
Measur enent Fai | ureCause-Item Es X2AP- PROTOCOL- I ES :: = {
{ I'Did-MeasurenentFail ureCause-|tem CRI TI CALI TY ignore TYPE Measurenent Fai | ureCause-1tem PRESENCE nandat or y}
}
Measur enent Fai | ureCause-Item :: = SEQUENCE {
measur enent Fai | edReport Characteristics Report Char acteri stics,
cause Cause,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Measurenent Fai | ureCause-1tem Ext | Es} } OPTI ONAL,
}
Measur enent Fai | ureCause- |t em Ext | Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
R R SR SR R R S R S S S S R R R R R S R R S R R R R S R R R S S kS Sk kR R R R R Rk kR R R R S R
-- Resource Status Failure
:: R R SR SR Sk R Sk Sk S S S S S S S R S S S kS S Sk S S S R R R S S Sk Sk kS S S S R Sk kS Sk Sk S kR S
Resour ceSt atusFai l ure :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ResourceStatusFai l ure-1Es}},
}
Resour ceSt at usFai | ure-1Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-ENB1- Measurenent-ID CRITICALITY reject TYPE Measurenent-1D PRESENCE nandat ory}|
{ I'Did-ENB2- Measurenent-I|D CRITI CALI TY reject TYPE Measurenent-1D PRESENCE nandat or y} |
{ I'Did-Cause CRITI CALI TY ignore TYPE Cause PRESENCE nandat or y} |
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE optional }|
{ 1D id-ConpleteFail ureCausel nfornation-Li st CRITI CALITY ignore TYPE Conpl et eFai | ureCausel nformati on-Li st PRESENCE optional },
}
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Conpl et eFai | ur eCausel nf or mati on- Li st ;= SEQUENCE (SIZE (1..naxCellineNB)) OF Protocol | E-Singl e-Container { {Conpl eteFail ureCausel nfornmati on-
Item Es} }
Conpl et eFai | ureCausel nformati on-1tem Es X2AP- PROTOCOL- | ES :: = {
{ I'Did-Conpl eteFail ureCausel nformati on-1tem CRITI CALI TY ignore TYPE Conpl et eFai | ureCausel nformation-1tem PRESENCE mandat ory}
}
Conpl et eFai | ureCausel nformati on-1tem :: = SEQUENCE {
cell-1D ECA ,
nmeasur enent Fai | ur eCause- Li st Measur enent Fai | ur eCause- Li st,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Conpl et eFail ureCausel nfornation-Item ExtlEs} } OPTI ONAL,
}
Conpl et eFai | ureCausel nformation-1tem Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
- EE Ik Sk Sk Sk Sk Sk Sk S S Sk S S Sk S R Sk S Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk S Sk S S S S S
-- Resource Status Update
:: Rk Sk Sk Sk Sk Sk S S S S S S Sk Sk R S Sk kS Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S kS Sk Sk Sk Sk Sk S S S S S
Resour ceSt at usUpdat e :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ResourceSt at usUpdat e- | Es}},
}
Resour ceSt at usUpdat e- | Es X2AP- PROTOCOL- | ES :: = {
{ 1D id-ENB1- Measurenent-ID CRITICALITY reject TYPE Measurenent-1D PRESENCE mandat or y}|
{ 1D id-ENB2- Measurenent-ID CRITICALITY reject TYPE Measurenent-1D PRESENCE mandat or y}|
{ IDid-Cell Measurenent Resul t CRITI CALITY ignore TYPE Cel | Measurenent Resul t - Li st PRESENCE nandat ory},
}
Cel | Measur enent Resul t - Li st ;.= SEQUENCE (Sl ZE (1..maxCel lineNB)) OF Protocoll E-Single-Container { {Cell MeasurenentResult-I|tem Es} }
Cel | Measurenent Resul t-1tem Es X2AP- PROTOCOL- 1 ES :: = {
{ IDid-Cell Measurenment Result-ltem CRITICALITY ignore TYPE Cell MeasurenentResult-Iltem PRESENCE mandatory }
}
Cel | Measurenment Resul t-1tem :: = SEQUENCE {
cell-1D ECA ,
hW.oadl ndi cat or HW.oadl ndi cat or OPTIl ONAL,
s1TNLLoadl ndi cat or S1TNLLoadl ndi cat or  OPTI ONAL,
radi oResour ceSt at us Radi oResour ceSt at us OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel | Measur enent Resul t-1tem Ext| Es} } OPTI ONAL,
}
Cel | Measurenment Resul t-1tem Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {
{ I'Did-ConpositeAvail abl eCapaci tyGroup CRI TI CALITY ignore EXTENSI ON Conposit eAvai | abl eCapaci t yG oup PRESENCE opt i onal }|
{ IDid-ABS- Status CRI TI CALI TY ignore EXTENSI ON ABS- St at us PRESENCE opt i onal },

ETSI
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}
- R S I S
-- PRI VATE MESSAGE
:: R S S R R R
Privat eMessage ::= SEQUENCE {
privatel Es Privatel E-Cont ai ner {{PrivateMessage-|Es}},
}
Privat eMessage-| Es X2AP- PRI VATE- I ES :: = {
}
R S S S R R R SRS RS S S RS S S RS S S SRR SRR SRR R R R R R R R EEEEE R R RN
-- MOBI LI TY CHANGE REQUEST
:: EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEES
Mobi I'i t yChangeRequest ::= SEQUENCE {
protocol | Es Prot ocol | E- Cont ai ner {{Mobi |l ityChangeRequest-1Es}},
}
Mobi | i t yChangeRequest -1 Es X2AP- PROTOCOL- | ES :: = {
{ IDid-ENB1-Cel | -1D CRITI CALITY reject TYPE ECA PRESENCE mandatory }|
{ IDid-ENB2-Cell-1D CRITI CALITY reject TYPE ECA PRESENCE mandatory  }|
{ IDid-ENB1-Mobility-Paraneters CRITI CALI TY ignore TYPE MobilityParaneterslnformation PRESENCE optional }|
{ 1D id-ENB2-Proposed-Mbility-Paraneters CRITICALITY reject TYPE MobilityParaneterslnfornmation PRESENCE mandatory  }|
{ IDid-Cause CRITICALITY reject TYPE Cause PRESENCE mandatory },
}
- khkkhkkhkhkkhkhkhkhkhkkhkhkhhkdhkhhkhhhdhdhkhhhdhdhhhhdhdhhhhdhdrdhhrhrdrdrhrhhxhx*x
-- MOBI LI TY CHANGE ACKNOW.EDGE
N khkkhkkhkhkkhhkhhkhhhkhhkhhhhkhhhdhhkdhhhhhhdhhhhhhdhdhdhhdhdrdrhhhrdrdhdxkxk
Mobi I'i t yChangeAcknowl edge :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Mobi | i t yChangeAcknow edge- | Es}},
}
Mobi I'i t yChangeAcknowl edge- 1 Es X2AP- PROTOCOL- | ES :: = {
{ IDid-ENB1-Cel |l -1 D CRITI CALI TY reject TYPE ECGE PRESENCE nmandatory }|
{ IDid-ENB2-Cel | -1 D CRITI CALI TY reject TYPE ECG PRESENCE nmandatory }|
{ IDid-CriticalityD agnostics CRITICALITY ignore TYPE CriticalityD agnostics PRESENCE optional 1},

ETSI
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}
R S I S
-- MOBI LI TY CHANGE FAI LURE
:: R S S R R R
Mobi | i t yChangeFai |l ure ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Mobi | i t yChangeFai | ure-1Es}},
}
Mobi I'i t yChangeFai | ure-1Es X2AP- PROTOCOL- | ES :: = {
{ IDid-ENB1-Cel |l -1 D CRITI CALI TY ignore TYPE ECG PRESENCE mandatory }|
{ IDid-ENB2-Cel | -1D CRITI CALITY ignore TYPE ECA PRESENCE mandatory }|
{ IDid-Cause CRITI CALITY ignore TYPE Cause PRESENCE mandatory }|
{ I'Did-ENB2-Mobility-Paraneters-Mdification-Range CRITI CALI TY ignore TYPE MbilityParanetershdificati onRange PRESENCE optional }|
{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics PRESENCE optional 1},
}
- - EE R R R R EEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEES
-- Radio Link Failure Indication
N LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
RLFI ndi cati on ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{RLFI ndi cati on-1Es}},
}
RLFI ndi cati on-1Es X2AP- PROTOCOL- | ES :: = {
{ I'Did-FailureCellPC CRITI CALI TY ignore TYPE PCl PRESENCE nandat or y} |
{ IDid-Re-establishmentCel | ECA CRI TI CALI TY ignore TYPE ECG PRESENCE nandat or y} |
{ IDid-FailureCell CRNTI CRITI CALI TY ignore TYPE CRNTI PRESENCE mandat or y} |
{ 1D id-Short MAC- I CRITI CALITY ignore TYPE Short MAC | PRESENCE opti onal }|
{ I'Did-UE- RLF- Report - Cont ai ner CRITI CALI TY ignore TYPE UE- RLF- Report - Cont ai ner PRESENCE optional }|
{ 1D id-RRCConnSet upl ndi cat or CRITI CALITY reject TYPE RRCConnSet upl ndi cat or PRESENCE optional }|
{ I'Did-RRCConnReest abl ndi cat or CRITI CALI TY ignore TYPE RRCConnReest abl ndi cat or PRESENCE opt i onal },
}
R S S R
-- Cell Activation Request
:: R S I R S
Cel | ActivationRequest ::= SEQUENCE {

ETSI
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protocol | Es Pr ot ocol | E- Cont ai ner {{Cel | ActivationRequest-IEs}},
} S
Cel | Acti vati onRequest -1 Es X2AP- PROTOCOL- | ES :: = {

{ IDid-ServedCellsToActivate CRITICALITY reject TYPE ServedCel | sToActivate PRESENCE nandatory },
} S

ServedCel | sToActivate::= SEQUENCE (SIZE (1..maxCellineNB)) OF ServedCel | sToActivate-ltem

ServedCel | sToActivate-1tem : = SEQUENCE {

ecgi ECA ,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { ServedCel | sToActivate-ltem ExtlEs} } OPTI ONAL,
}
ServedCel | sToActi vate-1tem Extl Es X2AP- PROTOCOL- EXTENSI ON :: = {
}

Rk Sk Sk Sk Sk S Sk S Sk S S S Sk S R S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk Sk Sk Sk S Sk S S S S

-- Cell Activation Response
:: Khkhkhkhkhkhkhkhhkhkhhhhkhhhhhhhhhhhhhhdhhkhhhhhhhhhhdhdddhdhdhrrrrrkrhrdxxkxkx
Cel | Activati onResponse ::= SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{Cel | Activati onResponse-|Es}},
}
Cel | Activati onResponse-| Es X2AP- PROTOCOL- | ES :: = {

{ IDid-ActivatedCellList CRI TI CALI TY i gnore TYPE Activat edCel | Li st PRESENCE nandatory }|

{ IDid-Criticalitybi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE optional },
}
ActivatedCel | List ::= SEQUENCE (SIZE (1..maxCellineNB)) OF ActivatedCellList-Item
ActivatedCel | List-lItem:= SEQUENCE {

ecgi ECd ,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { ActivatedCellList-Item ExtlEs} } OPTI ONAL,
}
ActivatedCel | Li st-1tem Ext| Es X2AP- PROTOCOL- EXTENSI ON :: = {
}

I

-- CELL ACTI VATI ON FAI LURE

ETSI
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EE R Sk SR Sk Sk Sk S S Sk S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk Sk Sk S Sk Sk Sk S S S Sk Sk kS Sk Sk Sk kS S S S S S

Cel | ActivationFailure ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Cel | ActivationFailure-IEs}},
}
Cel | ActivationFailure-1Es X2AP- PROTOCOL- | ES :: = {
{ IDid-Cause CRITI CALI TY ignore TYPE Cause PRESENCE nandatory }|
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE optional },
}
END

9.3.5 Information Element definitions

EE R Sk Sk Sk Sk Sk S Sk Sk S S S Sk S Rk kS Sk Sk Sk S Sk S S Sk Sk S Sk S Sk kS Sk Sk S S Sk Sk S Sk Sk S Sk Sk Sk S S S S S

-- Information El enent Definitions

khkkhkkkhhkhhhhkhhhhhhhhhhhhkh kb hhhhhhk bk hhhhk bk khhhkhhkkhkhkhkkhkkk*

X2AP- 1 Es {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) x2ap (2) versionl (1) x2ap-l1Es (2) }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N
I MPORTS

id-E-RAB-Item

i d- Nunber - of - Ant ennaports,

i d- MBSFN- Subf r arme- | nf o,

i d- PRACH Configuration,

id-CsSG Id,

i d- MDTConf i gur ati on,

i d- Si gnal | i ngBasedVDTPLM\Li st ,

i d- Ml tibandl nfoLi st,

i d- Nei ghbour TAC,

i d- Ti me- UE- St ayedl nCel | - EnhancedG anul arity,
i d- MBMS- Servi ce- Area- Li st ,

i d- HO- cause,

i d- eARFCNEXt ensi on,

i d- DL- EARFCNEXt ensi on,

i d- UL- EARFCNEXt ensi on,

i d- MBConfi guration,

i d- MAConfi gurati on,

i d- MbConfi gurati on,

i d- MDT- Locat i on- I nfo,

i d- Addi ti onal Speci al Subframe- I nf o,
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maxnoof Bear er s,
maxCel | i neNB,

max EARFCN,

max EARFCNPI usOne,
newrax EARFCN,
max| nt erf aces,

maxnoof Bands,

maxnoof BPLMNs,
maxnoof Cel | s,

maxnoof EPLMNs,
maxnoof EPLMNsPI usOne,
maxnoof For bLACs,
maxnoof For bTACs,
maxnoof Nei ghbour s,
maxnoof PRBs,

maxNr OfF Errors,

maxPool s,

maxnoof MBSFN,

maxnoof TAf or MDT,
maxnoof Cel | | Df or MDT,
maxnoof MBMSSer vi ceAr eal dentiti es,
maxnoof MDTPLMNs

FROM X2AP- Const ant s

Criticality,

Pr ocedur eCode,
Prot ocol | E-1 D,

Tri ggeri ngMessage

FROM X2AP- CommonDat aTypes

Pr ot ocol Ext ensi onCont ai ner {},
Pr ot ocol | E- Si ngl e- Cont ai ner{},

X2AP- PROTOCCL- EXTENSI ON,
X2AP- PROTOCOL- | ES

FROM X2AP- Cont ai ners;

-- A

ABSI nformation ::= CHO CE {
fdd ABSI nf or mat i onFDD,
tdd ABSI nf or mat i onTDD,
abs-inactive NULL,

}

ABSI nf or mati onFDD : : = SEQUENCE {

abs-pattern-info

nunber O Cel | Speci fi cAnt ennaPort s
measur enent - subset

i E- Ext ensi ons

BI T STRING (Sl ZE(40)),
ENUMERATED {one, two, four,
BI T STRING (S| ZE(40)),

107

-1

Pr ot ocol Ext ensi onCont ai ner { { ABSI nfornati onFDD- Ext | Es} } OPTI ONAL,
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}
ABSI nf or mat i onFDD- Ext | Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
ABSI nf or mati onTDD : : = SEQUENCE {
abs-pattern-info BIT STRING (Sl ZE(1..70, ...)),
nunber O Cel | Speci fi cAntennaPorts ENUMERATED {one, two, four, ...},
measur enment - subset BIT STRING (SI ZE(1..70, ...)),
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { ABSI nfornmati onTDD- Ext | Es} } OPTI ONAL,
}
ABSI nf or mat i onTDD- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
ABS- St at us :: = SEQUENCE {
dL- ABS- st at us DL- ABS- st at us,
usabl eABSI nf or mat i on Usabl eABSI nf or nat i on,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {ABS-Status-ExtlEs} } OPTI ONAL,
}
ABS- St at us- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
DL- ABS-status:: = | NTEGER (0. .100)
Addi ti onal Speci al Subframe-Info ::= SEQUENCE {
addi ti onal speci al SubfranePatterns Addi ti onal Speci al SubfranePatt erns,
cyclicPrefixDL CyclicPrefixDL,
cyclicPrefixUL CyclicPrefixUL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Additi onal Speci al Subframe-Info-ExtlEs} } OPTI ONAL,
}
Addi ti onal Speci al Subframe-|nfo- Extl Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Addi ti onal Speci al SubfranePatterns ::= ENUVERATED {
sspo,
sspl,
ssp2,
ssp3,
ssp4,
ssp5,
Ssp6,
ssp7,
ssp8,
ssp9,
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}
AS- Securitylnformation ::= SEQUENCE {
key- eNodeB- st ar Key- eNodeB- St ar
next HopChai ni ngCount Next HopChai ni ngCount ,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { AS-Securitylnformation-ExtlEs} } OPTI ONAL,
}
AS- Securi tyl nfornmation-Extl Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
Al l ocati onAndRetentionPriority ::= SEQUENCE {
prioritylLevel PriorityLevel,
pre-enptionCapability Pre-enpti onCapability,
pre-enptionVul nerability Pre-enptionVul nerability,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Al |l ocati onAndRetentionPriority-ExtlEs} } OPTI ONAL,
}
Al l ocati onAndRet entionPriority-ExtlEs X2AP- PROTOCOL- EXTENSI ON :: = {
}
AreaScopeO MDT ::= CHO CE {
cel | Based Cel | BasedMDT,
t ABased TABasedMDT,
PLMNW de NULL,
tAI i3ased TAl BasedMDT
}
-- B
BitRate ::= | NTEGER (0..10000000000)

Broadcast PLMNs- | tem :: = SEQUENCE (S| ZE(1.. maxnoof BPLMNs)) OF PLMN\-ldentity

-- C
Capaci tyVal ue ::= | NTEGER (0. .100)
Cel | Capaci tyC assVal ue ::= | NTEGER (1..100, ...)
Cause ::= CHO CE {
r adi oNet wor k CauseRadi oNet wor k,
transport CauseTr ansport,
pr ot ocol CausePr ot ocol ,
m sc CauseM sc,
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}
CauseM sc ::= ENUMERATED {

control - processi ng- over| oad,
hardware-failure,

omintervention,

not - enough- user - pl ane- processi ng-r esour ces,
unspeci fied,

}

CauseProt ocol ::= ENUMERATED {
transfer-syntax-error,
abstract-syntax-error-reject,
abstract-syntax-error-ignore-and-notify,
message- not - conpati bl e-wi th-recei ver-state,
semantic-error,
unspeci fied,
abstract-syntax-error-fal sel y-construct ed- nessage,

}

CauseRadi oNet wor k :: = ENUMERATED {

handover - desi r abl e-f or - radi o-r easons,
time-critical-handover,

resour ce-opti m sati on- handover,
reduce-| oad-in-serving-cell,

parti al - handover,

unknown- new eNB- UE- X2AP- | D,

unknown- ol d- eNB- UE- X2AP- | D,

unknown- pai r - of - UE- X2AP- | D,

ho-target - not - al | owed,

tx2rel ocoveral | -expiry,

trel ocprep-expiry,

cel | - not - avai | abl e,

no-radi o-resources-avail abl e-in-target-cell,
i nval i d- MVE- G- oupl D,

unknown- MVE- Code,
encryption-and-or-integrity-protection-al gorithms-not-supported,
report CharacteristicsEnpty,
noReportPeriodicity,

exi sti ngMeasurenent| D,

unknown- eNB- Measur enent - | D,

measur enment -t enpor ari |l y- not - avai | abl e,
unspeci fi ed,

| oad- bal anci ng,

handover - opti m sati on,

val ue- out - of - al | owed- r ange,

mul ti pl e- E- RAB-| D-i nst ances,

sw t ch- of f - ongoi ng,

not - support ed- QCl - val ue,

measur enment - not - support ed- f or - t he- obj ect
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}

CauseTransport ::= ENUMERATED {
transport-resource-unavail abl e,
unspeci fied,

}

Cel | BasedMDT: : = SEQUENCE {
cel I I dLi st for MDT Cel | I dLi st f or MDT,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel | BasedVDT- Ext | Es} } OPTI ONAL,
}
Cel | BasedMDT- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Cel | I dLi stfor MDT ::= SEQUENCE (Sl ZE(1.. maxnoof Cel | | Df or MDT)) OF ECA
Cel | -Si ze ::= ENUMERATED {verysmall, small, nmedium large, ... }
Cel | Type ::= SEQUENCE {
cell-Size Cel | -Si ze,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Cell Type-Ext| Es}} OPTI ONAL,
}
Cel | Type- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Conposi t eAvai | abl eCapaci tyG oup ::= SEQUENCE {
dL- Conposi t eAvai | abl eCapacity Conposi t eAvai | abl eCapacity,
uL- Conposi t eAvai | abl eCapacity Conposi t eAvai | abl eCapacity,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { ConpositeAvail abl eCapacityG oup- Ext|1 Es} } OPTI ONAL,
}
Conposi t eAvai | abl eCapaci t yGr oup- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Conposi t eAvai | abl eCapacity ::= SEQUENCE {
cel | Capaci tyCd assVal ue Cel | Capaci t yd assVal ue OPTI ONAL,
capaci tyVal ue Capaci t yVal ue,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { ConpositeAvail abl eCapaci ty-Ext | Es} } OPTI ONAL,
}
Conposi t eAvai | abl eCapaci ty- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
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CQOUNTval ue ::= SEQUENCE {
pDCP- SN PDCP- SN,
hFN HFN,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { COUNTval ue- Ext | Es} } OPTI ONAL,
}
COUNTval ue- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
COUNTVal ueExt ended ::= SEQUENCE {
pDCP- SNExt ended PDCP- SNExt ended,
hFNModi fi ed HFNModi fi ed,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { COUNTVal ueExt ended- Ext | Es} } OPTI ONAL,
}
COUNTVal ueExt ended- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
CriticalityDi agnostics ::= SEQUENCE {
pr ocedur eCode Pr ocedur eCode OPTIl ONAL,
triggeri ngMessage Tri ggeri ngMessage OPTI ONAL,
procedureCriticality Criticality OPTI ONAL,
iEsCriticalityD agnostics CriticalityDi agnostics-IE-List OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {CriticalityDi agnostics-ExtlEs} } OPTIl ONAL,
}
CriticalityDi agnostics-Extl Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
CriticalityDi agnostics-1E-List ::= SEQUENCE (SIZE (1..mxNrOfErrors)) OF
SEQUENCE {
iECriticality Criticality,
iE-1D Prot ocol | E-I1 D,
typeXf Error TypeXf Error,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {CriticalityDi agnostics-1E-List-ExtlEs} } OPTI ONAL,
}
CriticalityDi agnostics-|E-List-Extl Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
CRNTI ::= BIT STRING (S| ZE (16))
CSGvenber shi pStat us :: = ENUMERATED {
nmenber,
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not - menber
}
CSG Id ::= BIT STRING (S| ZE (27))
CyclicPrefixDL ::= ENUMERATED {
nor mal ,
ext ended,
}
CyclicPrefixUL ::= ENUMERATED {
nor mal ,
ext ended,
}
-- D
Deact i vati onl ndi cati on: : = ENUMERATED {
deacti vat ed,
}
DL- Forwar di ng ::= ENUMERATED {
dL- f or war di ngPr oposed,
}
DL- GBR- PRB- usage: : = | NTEGER (0. . 100)
DL- non- GBR- PRB- usage: : = | NTEGER (0. .100)
DL- Tot al - PRB-usage: : = | NTEGER (0. . 100)
-- E
EARFCN :: = I NTEGER (0. . maxEARFCN)
EARFCNEXt ensi on :: = | NTEGER( maxEARFCNPI usOne. . newnax EARFCN,
FDD- I nfo ::= SEQUENCE {
uL- EARFCN EARFCN,
dL- EARFCN EARFCN,
uL- Transm ssi on- Bandwi dt h Transm ssi on- Bandw dt h,
dL- Transmi ssi on- Bandwi dt h Transm ssi on- Bandwi dt h,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {FDD-Info-Ext|Es} } OPTI ONAL,
}
FDD- | nf o- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
{ I D id-UL- EARFCNEXt ensi on CRITI CALI TY rej ect EXTENSI ON EARFCNExt ensi on
{ I'Did-DL- EARFCNEXt ensi on CRITI CALI TY rej ect EXTENSI ON EARFCNEXt ensi on
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}
TDD- I nfo ::= SEQUENCE {
eARFCN EARFCN,
transm ssi on- Bandwi dt h Transm ssi on- Bandw dt h,
subf rameAssi gnnent Subf rameAssi gnment ,
speci al Subframe-Info Speci al Subf rane- | nf o,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TDD-Info-Ext|Es} } OPTI ONAL,
}
TDD- | nf 0- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-Additional Speci al Subframe-Info CRITICALITY ignore EXTENSI ON Additi onal Speci al Subframe-Info PRESENCE optional }|
{ I'Did-eARFCNExt ensi on CRITI CALI TY reject EXTENSI ON EARFCNEXt ensi on PRESENCE opti onal },
}
EUTRA- Mode-Info ::= CHO CE {
f DD FDD- I nf o,
t DD TDD- | nf o,
}
ECE ::= SEQUENCE {
pLM\- I dentity PLM\- I dentity,
eUTRANcel | I denti fier EUTRANCel | | denti fi er,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {ECA - Ext| Es} } OPTI ONAL,
}
ECA - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
ENB-ID ::= CHO CE {
macr o- eNB- 1 D BI T STRING (Sl ZE (20)),
home- eNB- | D BI T STRING (SI ZE (28)),
}
EncryptionAl gorithns ::= BIT STRING (SIZE (16, ...))
EPLMNs ::= SEQUENCE (Sl ZE(1..naxnoof EPLMNs)) OF PLMN-ldentity
E-RAB-1D ::= INTEGER (0..15, ...)
E- RAB- Level - QoS- Paraneters ::= SEQUENCE {
qCl ,
al | ocati onAndRetentionPriority Allocati onAndRetentionPriority,
gbr Qosl nf ormati on GBR- Qosl nf ormati on OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { E- RAB-Level - QoS- Paranet ers- Ext | Es} } OPTI ONAL,
}
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E- RAB- Level - QoS- Par anet er s- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
E- RAB- Li st ::= SEQUENCE (Sl ZE(1l.. neaxnoof Bearers)) OF Protocol | E-Single-Container { {E-RAB-Itenm Es} }
E- RAB-I1tem Es X2AP- PROTOCOL- | ES :: = {
{ IDid-E-RAB-Item CRITICALITY ignore TYPE E-RAB-Item PRESENCE nandatory },
}
E- RAB- I tem :: = SEQUENCE {
e-RAB-1D E- RAB- 1 D,
cause Cause,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {E-RAB-Item ExtlEs} } OPTI ONAL,
}
E- RAB-1tem Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
EUTRANCel | I dentifier ::= BI T STRING (SI ZE (28))
EUTRANTr acel D ;.= OCTET STRING (Sl ZE (8))
Event Type ::= ENUMERATED{
change- of - servi ng-cel |,
}
-- F
For bi ddenl nt er RATs ::= ENUMERATED {
all,
ger an,
utran,
cdnma2000,
ger anandutr an,
cdma2000andut r an
}
For bi ddenTAs ::= SEQUENCE (Sl ZE(1.. naxnoof EPLMNsPl usOne)) OF For bi ddenTAs-1tem
For bi ddenTAs-1tem ::= SEQUENCE {
pLM\- I dentity PLM\- I dentity,
f or bi ddenTACs For bi ddenTACs,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Forbi ddenTAs-1tem Ext|Es} } OPTI ONAL,
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For bi ddenTAs-1tem Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
For bi ddenTACs ::= SEQUENCE (Sl ZE( 1. . nmaxnoof For bTACs)) OF TAC
For bi ddenLAs ::= SEQUENCE (Sl ZE( 1. . maxnoof EPLMNsPl usOne)) OF For bi ddenLAs-1tem
For bi ddenLAs-1tem ::= SEQUENCE {
pLM\- I dentity PLMN- I dentity,
f or bi ddenLACs For bi ddenLAGCs,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Forbi ddenLAs-1tem Ext|Es} } OPTI ONAL,
}
For bi ddenLAs-1tem Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
For bi ddenLACs ::= SEQUENCE (Sl ZE( 1. . naxnoof For bLACs)) OF LAC
Fourframes ::= BIT STRING (S| ZE (24))
FreqgBandl ndi cator ::= I NTEGER (1..256, ...)
-- G
GBR- Qosl nformation ::= SEQUENCE {
e- RAB- Maxi munBi t r at eDL Bi t Rat e,
e- RAB- Maxi nmunBi t r at eUL Bi t Rat e,
e- RAB- Guar ant eedBi t r at eDL Bi t Rat e,
e- RAB- Guar ant eedBi trat eUL Bi t Rat e,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { GBR-Qoslnfornation-ExtlEs} } OPTI ONAL,
}
GBR- Qosl nf or mati on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
d obal ENB-1D :: = SEQUENCE {
pLM\- I dentity PLMN\- I dentity,
eNB-1 D ENB- | D,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {d obal ENB-1D-Ext| Es} } OPTI ONAL,
}
d obal ENB- | D- Ext | Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
GTPt unnel Endpoi nt :: = SEQUENCE {
transport Layer Addr ess Transport Layer Addr ess,
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gTP-TEI D GIP- TEI,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {GTPtunnel Endpoi nt-Ext| Es} } OPTI ONAL,
}
GTPt unnel Endpoi nt - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
GTP- TEI ;.= OCTET STRING (S| ZE (4))
GUG oupl DLi st ;= SEQUENCE (Sl ZE (1..nexPools)) OF GJGoup-1D
QU G oup-1D 11 = SEQUENCE {
pLM\- I dentity PLM\- I dentity,
mVE- G oup-1D MVE- G oup- | D,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {GJ- G oup-1D-ExtlEs} } OPTI ONAL,
}
GU- G oup- | D- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
GUMVEI 1= SEQUENCE {
gU- G oup-1D GU- G oup- I b,
mVE- Code MVE- Code,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {GUWVEI - Ext| Es} } OPTI ONAL,
}
GUWMVEI - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
-- H
Handover Report Type ::= ENUMERATED {
hoTooEarly,
hoToW ongCel |,
i nt ér RATpi ngpong
}
Handover RestrictionList ::= SEQUENCE {
servi ngPLMN PLMN- I dentity,
equi val ent PLMN\s EPLMNs OPTIl ONAL,
f or bi ddenTAs For bi ddenTAs OPTI ONAL,
f or bi ddenLAs For bi ddenLAs OPTIl ONAL,
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f or bi ddenl nt er RATs For bi ddenl nt er RATs OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {HandoverRestrictionList-ExtlEs} }  OPTI ONAL,
}
Handover Restri ctionLi st - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
HFN ::= | NTEGER (0. .1048575)
HFNMVbdi fied ::= | NTEGER (0. .131071)
HWLoadl ndi cat or ::= SEQUENCE {
dLHW.oadl ndi cat or Loadl ndi cat or,
uLHW.oadl ndi cat or Loadl ndi cat or,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { HW.oadl ndi cat or- Ext | Es} } OPTI ONAL,
}
HW.oadl ndi cat or - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
--
I nvokel ndi cation ::= ENUMERATED{
abs-information,
}
IntegrityProtectionAlgorithns ::= BIT STRING (SI ZE (16, ...))
InterfacesToTrace ::= BIT STRING (S| ZE (8))
-
-- K
Key-eNodeB-Star ::= BI T STRI NG (Sl ZE( 256))
-- L
LAC ::= OCTET STRING (SI ZE (2)) --(EXCEPT (' 0000' H ' FFFE H))
LastVisitedCell-1tem::= CHO CE {
e- UTRAN- Cel | Last Vi si t edEUTRANCel | | nf or nat i on,
UTRAN- Cel | Last Vi si t edUTRANCel | | nf ornati on,
gERAN- Cel | Last Vi si t edGERANCel | | nf or mat i on,
}
Last Vi si t edEUTRANCel | I nf ormati on :: = SEQUENCE {
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gl obal -Cel I -1D ECA ,
cel | Type Cel | Type,
time- UE- St ayedl nCel | Ti me- UE- St ayedI nCel |,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Last Vi sitedEUTRANCel | | nf or mati on- Ext | Es} } OPTI ONAL,
}
Last Vi si t edEUTRANCel | | nf or mat i on- Ext | Es X2AP- PROTOCOL- EXTENSI ON :: = {
-- Extension for Rel-11 to support enhanced granularity for tinme UE stayed in cell --
{ 1D id-Tine-UE-StayedlnCel | - EnhancedG anul arity CRITI CALITY ignore EXTENSI ON Ti me- UE- St ayedl nCel | - EnhancedGranul arity PRESENCE optional }|
{ IDid-HO cause CRITICALITY ignore EXTENSI ON Cause PRESENCE optional },
}
Last Vi si t edUTRANCel | I nfornation ::= OCTET STRI NG
Last Vi si t edGERANCel | I nfornmation ::= CHO CE {
undefi ned NULL,
}
Li nks-to-10g ::= ENUMERATED {uplink, downlink, both-uplink-and-downlink, ...}
Loadl ndi cator ::= ENUMERATED {
| owLoad,
medi unlLoad,
hi ghLoad,
over Load,
}
Locati onReportingl nformation ::= SEQUENCE {
event Type Event Type,
reportArea Report Ar ea,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Locati onReportinglnformation-ExtlEs} } OPTI ONAL,
}
Locati onReporti ngl nformation- Ext| Es X2AP- PROTOCOL- EXTENSI ON : : ={
}
-- M
MBConfi guration ::= SEQUENCE {
nBperi od MBper i od,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MConfiguration-ExtlEs} } OPTI ONAL,
}

MBConf i gur ati on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
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}
M3period ::= ENUMERATED {ns100, ns1000, ns10000, ... }
MAConfiguration ::= SEQUENCE {
méperi od Mdperi od,
mé-1inks-to-1o0g Li nks-to-1 og,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MiConfi guration-Ext|Es} } OPTI ONAL,
}
M4AConf i gur ati on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Miperiod ::= ENUMERATED {ns1024, ns2048, n85120, ns810240, minl, ... }
MbConf i guration ::= SEQUENCE {
nbperi od Mbperi od,
nb-1inks-to-1o0g Li nks-to-1I og,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MbConfiguration-ExtlEs} } OPTI ONAL,
}
MbConf i gurati on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Mbperiod ::= ENUMERATED {ns1024, ns2048, ns5120, nms10240, minl, ... }
MDT- Act i vati on 11 = ENUMERATED {

i nedi at e- MDT-onl vy,
i medi at e- MDT- and- Tr ace,

}
MDT- Confi guration ::= SEQUENCE {
mdt - Acti vation MDT- Act i vat i on,
ar eaScopeOf MDT Ar eaScopeO MDT,
nmeasur enent sToAct i vat e Measur enent sToAct i vat e,
mlreportingTrigger MLReporti ngTri gger,
nit hr eshol devent A2 MLThr eshol dEvent A2 OPTI ONAL,
-- Included in case of event-triggered, or event-triggered periodic reporting for nmeasurenment ML
mlperi odi cReporting MLPer i odi cReporting OPTIl ONAL,
-- Included in case of periodic, or event-triggered periodic reporting for neasurenent M
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MDT-Confi guration-Ext|Es} } OPTI ONAL,
}
MDT- Conf i gur ati on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
{I'Did-MConfiguration CRI TI CALI TY ignore EXTENSI ON M3Confi guration PRESENCE condi tional }|
{I'Did-MiConfiguration CRI TI CALI TY ignore EXTENSI ON M4Confi guration PRESENCE condi tional }|
{I'Did-MConfiguration CRI TI CALI TY ignore EXTENSI ON MsConfi guration PRESENCE condi tional }|

ETSI
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{I'Did-MDT-Location-Info CRITI CALI TY ignore EXTENSI ON MDT- Locati on-|nfo PRESENCE optional }|
{IDid-SignallingBasedVMDTPLM\Li st CRITI CALITY ignore EXTENSI ON MDTPLM\Li st PRESENCE optional },
} ..
MDTPLMN\Li st ::= SEQUENCE (Sl ZE(1..maxnoof MDTPLMNs)) OF PLMN-ldentity
MDT- Location-Info ::= BIT STRING (SIZE (8))

Measur enent sToActivate::= BI T STRING (SI ZE (8))

Measur enent Thr eshol dA2 :: = CHO CE {
t hr eshol d- RSRP Thr eshol d- RSRP,
t hreshol d- RSRQ Thr eshol d- RSRQ,
}

MVE- Gr oup- | D OCTET STRING (Sl ZE (2))

MVE- Code

OCTET STRING (SI ZE (1))

Measurenment-1D ::= I NTEGER (1..4095, ...)

MBMB- Servi ce- Area-ldentity-List ::= SEQUENCE (SIZE(1.. naxnoof MBMSServi ceAreal dentities)) OF MBMS-Service-Area-ldentity
MBMB- Servi ce-Area-ldentity ::= OCTET STRING (SIZE (2))

MBSFN- Subf rane- I nfolist::= SEQUENCE (Sl ZE(1l.. maxnoof MBSFN)) OF MBSFN- Subfrane-| nfo

MBSFN- Subframe-1nfo ::= SEQUENCE {
radi of rameAl | ocati onPeri od Radi of raneAl | ocat i onPeri od,
radi of rameAl | ocati onOf f set Radi of raneAl | ocat i onCf f set,
subframeAl | ocati on Subf raneAl | ocati on,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MBSFN- Subfrane-Info-ExtlEs } } OPTI ONAL,

}

MBSFN- Subf r ane- | nf o- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {

}

Managenent BasedMDTal | owed ::= ENUMERATED {al | owed, ...}

Mobi I'i t yPar anet er sModi fi cati onRange :: = SEQUENCE {
handover Tri gger ChangeLower Li m t I NTEGER (- 20..20),
handover Tri gger ChangeUpper Li m t I NTEGER (- 20..20),

}

Mobi i t yParanetersi nfornation ::= SEQUENCE {
handover Tri gger Change I NTEGER (- 20..20),

}
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Mul ti bandl nfoLi st ::= SEQUENCE (Sl ZE(1..naxnoof Bands)) OF Bandl nfo
Bandl nf o 1= SEQUENCE {
fregBandl ndi cat or Fr eqBandl ndi cat or,
i E- Ext ensi ons Pr ot ocol Ext ensi onContai ner { { Bandlnfo-ExtlEs } } OPTI ONAL,
}
Bandl nf o- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
-- N
Nei ghbour -1 nformation ::= SEQUENCE (Sl ZE (0. . naxnoof Nei ghbours)) OF SEQUENCE {
eCa ECA ,
pCl PCl ,
eARFCN EARFCN,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Nei ghbour-I|nfornation-Ext|Es} } OPTI ONAL,
}
Nei ghbour - | nf or mat i on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
{ 1D id-Nei ghbour TAC CRITI CALI TY ignore EXTENSI ON TAC PRESENCE opt i onal }|
{ I'Did-eARFCNEXt ensi on CRITI CALI TY rej ect EXTENSI ON EARFCNExt ensi on PRESENCE optional },
}
Next HopChai ni ngCount ::= I NTEGER (0..7)
Number - of - Ant ennaports ::= ENUVERATED {
anl,
an2,
an4,
}
-- 0O
Onefrane ::= BI T STRING (SI ZE (6))
-- P
PDCP- SN :: = | NTEGER (0. .4095)
PDCP- SNExt ended ::= | NTEGER (0. .32767)
PCl ::= INTEGER (0..503, ...)
MLPer i odi cReporting ::= SEQUENCE {
reportlnterval Report | nt er val MDT,
r epor t Amount Repor t Amount MDT,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MLPeri odi cReporting- Extl Es} } OPTI ONAL,

ETSI

ETSI TS 136 423 V11.7.0 (2014-01)



3GPP TS 36.423 version 11.7.0 Release 11 123
}
MLPer i odi cReporti ng- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
PLM\-Identity ::= OCTET STRING (Sl ZE(3))
PRACH- Configuration ::= SEQUENCE {
r oot Sequencel ndex I NTEGER (0. .837),
zeroCorrel ati onl ndex | NTEGER (0. . 15),
hi ghSpeedFl ag BOOLEAN,
prach- FregqOf f set I NTEGER (0. .94),
prach- Confi gl ndex I NTEGER (0. .63) OPTI ONAL, -- present for TDD --
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {PRACH Confi guration-Ext|Es} } OPTI ONAL,
}
PRACH- Confi gurati on- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Pre-enptionCapability ::= ENUMERATED {
shal | -not-trigger-pre-enption,
may-trigger-pre-enption
}
Pre-enptionVul nerability ::= ENUMERATED {
not - pr e- enpt abl e,
pre-enptabl e
PriorityLevel ;= INTEGER { spare (0), highest (1), lowest (14), no-priority (15) } (0..15)
- Q
QCl ::= INTEGER (0. . 255)
-- R
Radi of raneAl | ocat i onCf f set = INTEGER (0..7, ...)
Radi of raneAl | ocati onPeriod ::= ENUMERATED{
nl,
n2,
n4,
ng,
nle6,

n32,

ETSI
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Radi oResour ceSt atus ::= SEQUENCE {
dL- GBR- PRB- usage DL- GBR- PRB- usage,
uL- GBR- PRB- usage UL- GBR- PRB- usage,
dL- non- GBR- PRB- usage DL- non- GBBR- PRB- usage,
uL- non- GBR- PRB- usage UL- non- GBR- PRB- usage,
dL- Tot al - PRB- usage DL- Tot al - PRB- usage,
uL- Tot al - PRB- usage UL- Tot al - PRB- usage,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Radi oResour ceSt at us- Ext | Es} } OPTI ONAL,
}
Radi oResour ceSt at us- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Recei veSt at usof ULPDCPSDUs ::= BIT STRI NG (Sl ZE(4096))
Recei veSt at usOf ULPDCPSDUsExt ended ::= BIT STRING (Sl ZE(1..16384))
Regi strati on- Request ;1= ENUMERATED {
start,
st op,
}
Rel at i veNar r onbandTxPower ::= SEQUENCE {
r NTP- Per PRB BIT STRING (SI ZE(6..110, ...)),
r NTP- Threshol d RNTP- Thr eshol d,
nunber O Cel | Speci fi cAntennaPorts ENUVERATED {one, two, four, ...},
p-B I NTEGER (0..3,...),
pDCCH- | nt er f er encel npact I NTECER (0..4,...),
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Rel ati veNarrowbandTxPower - Ext| Es} } OPTI ONAL,
}
Rel ati veNar r owbandTxPower - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Report Amount MDT ::= ENUVERATED{r1, r2, r4, r8, rl6, r32, r64, rinfinity}
Report Area ::= ENUMERATED{
ecgi,
}
Report | nterval MDT ::= ENUMERATED {ns120, ns5240, ns8480, n8640, n51024, ns2048, n85120, n810240, minl, mn6, mnl2, mn30, m n60}
Report Characteristics 1= BIT STRING (Sl ZE (32))

MLRepor ti ngTri gger:: = ENUMERATED{
periodic,
a2eventtriggered,
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a2eventtriggered-periodic

}

RNTP- Thr eshol d :: = ENUMERATED {

nusinfinity,
nusEl even,
nusTen,
nusN ne,
nusEi ght,
nusSeven,
nusSi x,
nusFi ve,
nusFour,
nusThr ee,
nusTwo,
nusOne,
zero,

333333333333

}
RRC- Context ::= OCTET STRING

RRCConnReest abl ndi cat or ::= ENUMERATED {

reconfi gurationFail ure, handoverFail ure,

ot her Fai | ure,

125
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-- The val ues correspond to the values of ReestablishnmentCause reported fromthe UE i n the RRCConnecti onReest abl i shnent Request, as defined in TS

36.331 [9]

RRCConnSet upl ndi cat or: : = ENUMERATED {

rrcConnSet up,

}
-- S
S1TNLLoadl ndi cat or ::= SEQUENCE {
dLS1TNLLoadl ndi cat or Loadl ndi cat or,
ULS1TNLLoadl ndi cat or Loadl ndi cat or,
i E- Ext ensi ons
}
S1TNLLoadl ndi cat or - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
ServedCel I's ::= SEQUENCE (Sl ZE (1..

Pr ot ocol Ext ensi onCont ai ner { { S1TNLLoadl ndi cat or- Ext | Es} } OPTI ONAL,

maxCel | i neNB)) OF SEQUENCE {
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servedCel l Info ServedCel | -I nformati on,
nei ghbour -1 nfo Nei ghbour - I nf or mat i on OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {ServedCel | - ExtlI Es} } OPTI ONAL,
}
ServedCel | - Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
ServedCel | - I nformation ::= SEQUENCE {
pCl PCl,
cellld ECA ,
t AC TAC,
br oadcast PLMN\s Br oadcast PLMNs- 1t em
eUTRA- Mode- I nf o EUTRA- Mode- | nf o,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {ServedCell-Information-ExtlEs} } OPTI ONAL,
}
ServedCel | - I nformati on- Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {
{ 1D id-Nunber-of-Antennaports CRITI CALITY i gnore EXTENSI ON Number - of - Ant ennaports PRESENCE optional }|
{ I'Did-PRACH Configuration CRI TI CALI TY ignore EXTENSI ON PRACH Confi guration PRESENCE optional }|
{ I'Did-MBSFN Subfrane-Info CRI TI CALI TY ignore EXTENSI ON MBSFN- Subf ramne- | nfol i st PRESENCE optional }|
{ IDid-CSG Id CRITI CALI TY ignore EXTENSION CSG Id PRESENCE optional }|
{ IDid-MBMs- Service- Area- Li st CRITI CALITY i gnore EXTENSI ON MBMS- Servi ce- Area-|dentity-List PRESENCE optional }|
{ I'Did-Mltibandlnfolist CRITI CALI TY ignore EXTENSI ON Ml ti bandl nf oLi st PRESENCE optional 1},
}
Short MAC-1 ::= BIT STRING (Sl ZE(16))
SRVCCOper at i onPossi bl e :: = ENUMERATED {
possi bl e,
}
Subf r ameAssi gnment :: = ENUMERATED {
sa0,
sal,
saz,
sa3,
sa4,
sa5,
sab,
}
Speci al Subframe-Info :: = SEQUENCE {
speci al SubfranePatt erns Speci al SubfranePatt erns,
cyclicPrefixDL CyclicPrefixDL,
cyclicPrefixUL CyclicPrefixUL,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Speci al Subfrane-Info-Extl Es} } OPTI ONAL,
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}
Speci al Subframe-| nfo- Ext| Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Speci al SubfranmePatterns ::= ENUMERATED {
sspo,
sspl,
ssp2,
ssp3,
ssp4,
ssp5,
Ssp6,
ssp7,
ssp8,
}
SubscriberProfilel DforRFP :: = | NTEGER (1..256)
SubframeAl | ocation ::= CHO CE {
onef rane Onef rane,
fourframes Four f r anes,
}
-- T
TAC ::= OCTET STRING (SIZE (2))
TABasedMDT: : = SEQUENCE {
t ALi st f or MDT TALi st f or MDT,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { TABasedMDT- Ext| Es} } OPTI ONAL,
}
TABasedMDT- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
TALi st for MDT ::= SEQUENCE (S| ZE(1..maxnoof TAf or MDT)) OF TAC
TAI BasedMDT :: = SEQUENCE {
t Al Li st for MDT TAI Li st f or MDT,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAl BasedMDT- Ext | Es} } OPTI ONAL,
}
TAl BasedMDT- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
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TAI Li stforMDT ::= SEQUENCE (S| ZE(1..maxnoof TAforMDT)) OF TAl-Item
TAl -1tem :: = SEQUENCE {
t AC TAC,
pLM\- I dentity PLM\- I dentity,
i E- Ext ensi ons Pr ot ocol Ext ensi onContai ner { { TAI-ltem ExtlEs} } OPTI ONAL,
}
TAl -1 tem Ext | Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
Target Cel | INUTRAN :: = OCTET STRING -- This IEis to be encoded according to the UTRAN Cell IDin the Last Visited UTRAN Cell Information IEin TS
25.413 [24]
MLThr eshol dEvent A2 :: = SEQUENCE {
measur erment Thr eshol d Measur enent Thr eshol dA2,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { MLThreshol dEvent A2- Ext| Es} } OPTI ONAL,
}
MLThr eshol dEvent A2- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Tar get eNBt oSour ce- eNBTr anspar ent Cont ai ner ;1= OCTET STRI NG
Threshol d-RSRP ::= | NTEGER(O. . 97)
Threshol d-RSRQ :: = | NTEGER(O. . 34)
Ti meToWait :: = ENUMERATED {
vis,
v2s,
v5s,
v10s,
v20s,
v60s,
}
Ti me- UE- St ayedl nCel | ::= | NTEGER (0. .4095)
Ti me- UE- St ayedl nCel | - EnhancedGranul arity ::= | NTEGER (0. .40950)
TraceActivation ::= SEQUENCE {
eUTRANTr acel D EUTRANTr acel D,
interfacesToTrace I nterfacesToTrace,
traceDept h TraceDept h,
traceCol | ecti onEntityl PAddress TraceCol |l ectionEntityl PAddress,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TraceActivation-Ext|Es} } OPTI ONAL,
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}
TraceActivation- Ext| Es X2AP- PROTOCOL- EXTENSI ON :: = {
{ IDid-MDTConfiguration CRITI CALI TY ignore EXTENSI ON MDT- Confi guration PRESENCE opt i onal },
}
TraceCol | ectionEntityl PAddress ::= BIT STRING (Sl ZE(1..160, ...))
TraceDept h 1= ENUMERATED ({
m ni mum
medi um
maxi mum
m ni mumA t hout Vendor Speci fi cExt ensi on,
medi umA t hout Vendor Speci fi cExt ensi on,
maxi mumA t hout Vendor Speci fi cExt ensi on,
}
Transm ssi on- Bandwi dt h :: = ENUMERATED {
bwé,
bwl5,
bw25,
bws0,
bw75,
bw100,
}
Transport Layer Addr ess 2= BIT STRING (Sl ZE(1..160, ...))
TypeOf Error ::= ENUVERATED {
not - under st ood,
m ssi ng,
}
-- U
UE-Hi storylnformation ::= SEQUENCE (Sl ZE(1..nmaxnoof Cells)) OF LastVisitedCell-Item
UE- S1AP-1 D = | NTEGER (0.. 4294967295)
UE- X2AP- | D ;1= I NTEGER (0. .4095)
UEAggr egat eMaxi nunBi t Rate :: = SEQUENCE {
uEaggr egat eMaxi munBi t Rat eDownl i nk Bi t Rat e,
uEaggr egat eMaxi munBi t Rat eUpl i nk Bi t Rat e,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {UEAggr egat e- Maxi munBi trate- Extl Es} } OPTI ONAL,
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}
UEAggr egat e- Maxi munBi t r at e- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
UESecurityCapabilities ::= SEQUENCE {
encryptionAl gorithns Encrypti onAl gorit hns,
integrityProtectionAl gorithns IntegrityProtecti onAl gorithns,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { UESecurityCapabilities-ExtlEs} } OPTI ONAL,
}
UESecurityCapabilities-ExtlEs X2AP- PROTOCOL- EXTENSI ON :: = {
}
UL- GBR- PRB- usage: : = | NTEGER (0. . 100)
UL- non- GBR- PRB- usage: : = | NTEGER (0. . 100)
UL- Tot al - PRB-usage: : = | NTEGER (0. .100)
UL- I nterferenceOverl oadl ndi cation ::= SEQUENCE (SIZE(1..maxnoof PRBs)) OF UL-InterferenceOverl oadl ndication-Item
UL- I nterferenceOverl oadl ndication-1tem ::= ENUVERATED {
hi gh-interference,
medi um i nterference,
lowinterference,
}
UL- Hi ghl nterferencel ndicationlnfo ::= SEQUENCE (SIZE(1..naxCellineNB)) OF UL-Hi ghlnterferencel ndicationlnfo-Item
UL- H ghl nterferencelndicationlnfo-ltem::= SEQUENCE {
target-Cell-ID ECA ,
ul -interferencei ndication UL- H ghl nterferencel ndi cation,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { UL-H ghlnterferencelndicationlnfo-ltemExtlEs} } OPTI ONAL,
}
UL- Hi ghl nt erferencel ndi cationl nfo-1tem Extl Es X2AP- PROTOCOL- EXTENSI ON :: = {
}
UL- Hi ghl nterferencelndication ::= BIT STRING (SI ZE(1..110, ...))

UE- RLF- Report - Cont ai ner: : = OCTET STRI NG
-- This IE is a transparent container and shall be encoded as the rlfReport field contained in the UElnformati onResponse nessage as defined in TS
36.331 [9]

Usabl eABSI nfornmation ::= CHO CE {
fdd Usabl eABSI nf or mat i onFDD,
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tdd Usabl eABSI nf or mat i onTDD,
}
Usabl eABSI nf or mat i onFDD : : = SEQUENCE {
usabl e- abs-pattern-info BI T STRI NG (Sl ZE(40)),
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Usabl eABSI nf or mati onFDD- Ext | Es} } OPTI ONAL,
}
Usabl eABSI nf or nat i onFDD- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
Usabl eABSI nf or nat i onTDD : : = SEQUENCE {
usaabl e- abs-pattern-info BIT STRING (Sl ZE(1..70, ...)),
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Usabl eABSI nf or mat i onTDD- Ext | Es} } OPTI ONAL,
}
Usabl eABSI nf or mat i onTDD- Ext | Es X2AP- PROTOCOL- EXTENSI ON : : = {
}
-- Vv
-- W
-- X
-- Y
-- Z
END

9.3.6 Common definitions
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-- Common definitions
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X2AP- CommonDat aTypes {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) x2ap (2) versionl (1) x2ap- CommonDataTypes (3) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N
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-- Extension constants
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maxPrivat el Es I NTECER :: = 65535
maxPr ot ocol Ext ensi ons I NTEGER : : = 65535
maxPr ot ocol | Es I NTEGER : : = 65535
- EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S Sk S S S S S S
-- Conmmon Data Types
- R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S
Criticality = ENUMERATED { reject, ignore, notify }
Presence = ENUMERATED { optional, conditional, mandatory }
Privatel E-1D 1= CHO CE {
| ocal I NTEGER (0.. naxPrivatel Es),
gl obal OBJECT | DENTI FI ER
}
Pr ocedur eCode = | NTEGER (0. . 255)
Protocol I E-1D = | NTEGER (0. . maxProt ocol | Es)
Tri ggeri ngMessage ;1= ENUMERATED { initiating-nmessage, successful -outcone,

END

9.3.7 Constant definitions

LR R TR X

-- Constant definitions

khkkhkhkkhhkhhkhhhhhhhhhkhhhhhkhhkhhhhhkh kb hhhkhkhhkhhhkhkhhkkhkhkhkkhkkk*

X2AP- Const ants {
itu-t (0) identified-organization (4) etsi (0) nobil eDormain (0)

eps- Access (21) nodul es (3) x2ap (2) versionl (1) x2ap-Constants (4) }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

| MPORTS
Pr ocedur eCode,
Protocol |E-ID
FROM X2AP- ConmonDat aTypes;

Rk Sk Sk Sk Sk Sk Sk S S Sk S Sk Sk S Sk S kS Sk Sk Sk S S S S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S Sk Sk Sk S Sk Sk Sk S Sk Sk S S S S S
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-- Elementary Procedures

133

R R Sk SR Sk Sk Sk Sk Sk S Sk S S S Sk S Sk Sk S Sk Sk Sk Sk S Sk S Sk Sk R S S Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS S S S S S

i d- handover Preparati on

i d- handover Cancel

i d-1oadl ndi cati on
id-errorlndication

i d-snSt at usTr ansf er

i d- uECont ext Rel ease

i d-x2Set up

id-reset

i d- eNBConf i gur ati onUpdat e

i d-resourceStatusReportinglnitiation
i d-resourceSt at usReporting
i d- privat eMessage
id-mobilitySettingsChange
i d-rLFI ndi cation

i d- handover Report
id-cellActivation

Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::
Pr ocedur eCode ::

EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEES

-- Lists

R SR SR Sk Sk Sk Sk S S S S Sk S S kR S Sk S S S Sk Sk Sk Sk S Sk kS kS S S kS S kS S

max EARFCN

max EARFCNPI usOne
newnax EARFCN

max| nt erfaces

maxCel | i neNB

maxnoof Bands

maxnoof Bear er s

maxNr OfF Errors

maxnoof PDCP- SN
maxnoof EPLIMNs
maxnoof EPLMNsPl usOne
maxnoof For bLACs
maxnoof For bTACs
maxnoof BPLIMNs
maxnoof Nei ghbour s
maxnoof PRBs

maxPool s

maxnoof Cel | s

maxnoof MBSFN

maxFai | edMeasj ect s
maxnoof Cel | | Df or MDT
maxnoof TAf or NDT
maxnoof MBMSSer vi ceAr eal dentities
maxnoof MDTPLM\s

I NTEGER : :
| NTEGER : :
| NTEGER : :
I NTEGER : :
| NTEGER : :
I NTEGER : :
I NTEGER : :
| NTEGER : :
| NTEGER : :
I NTEGER : :
I NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
I NTEGER : :
| NTEGER : :
| NTEGER : :
I NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
I NTEGER : :
| NTEGER : :

65535
65536
262143
16

256

16

256
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R R Sk SR Sk SR Sk Sk Sk S S S S Sk S R Sk Sk S Sk Sk Sk Sk Sk S S Sk Sk Sk R Sk S Sk Sk Sk kS kS Sk S Sk Sk Sk kS S S S S S

-- I Es

EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S Sk S S S S S S

i d-E-RABs- Adnmitted-1tem

i d- E- RABs- Admi tt ed- Li st
id-E-RAB-Item

i d- E- RABs- Not Admi tt ed- Li st

i d- E- RABs- ToBeSet up- 1t em

i d- Cause

id-Celllnformation
id-Celllnformation-ltem

i d- New eNB- UE- X2AP- | D

i d- A d- eNB- UE- X2AP- | D

id-TargetCel | -1D

i d- Tar get eNBt oSour ce- eNBTr anspar ent Cont ai ner
i d-TraceActivation

i d- UE- Cont ext | nformati on

i d-UE-Hi storyl nformati on

i d- UE- X2AP- | D

id-CriticalityD agnostics

i d- E- RABs- Subj ect ToSt at usTr ansf er - Li st
i d- E- RABs- Subj ect ToSt at usTransfer-|ltem
id-ServedCells

i d- d obal ENB-1 D

i d-Ti meToWai t

i d- GUMVEI - | D

i d- QUG oupl DLi st

i d- ServedCel | sToAdd

i d- ServedCel | sToModi fy

i d- ServedCel | sToDel et e

i d- Regi strati on- Request

i d-Cell ToReport

i d-ReportingPeriodicity

id-Cell ToReport-Item

i d- Cel | Measur enment Resul t

i d-Cel | Measurenment Resul t-1tem

i d- QUG oupl DToAddLi st

i d- QUG oupl DToDel et eLi st

i d- SRVCCOper at i onPossi bl e

i d- Measurenent-1D

i d- Report Characteristics

i d- ENB1- Measurenent-1D

i d- ENB2- Measurenent -1 D

i d- Nunmber - of - Ant ennaports

i d- Conposi t eAvai | abl eCapaci t yG oup
id-ENB1-Cel |l -1 D

id-ENB2-Cel | -1 D

i d- ENB2- Pr oposed- Mobi | i ty- Paranet er s
i d- ENB1- Mobi | i ty- Paranet er s

i d- ENB2- Mobi | i ty- Par anmet er s- Modi fi cati on- Range
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Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |
Pr ot ocol |

E_
E_
E-
E-
E_
E_
E-
E-
E_
E_
E-
E-
E-
E-
E-
E-
E-
E-
E-
E_
E_
E-
E-
E_
E_
E-
E-
E_
E_
E-
E-
E_
E_
E-
E-
E_
E_
E-
E-
E_
E_
E-
E-
E-
E_
E_
Prot ocol | E-
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i d-FailureCel | PCI Protocol IE-ID ::= 48
i d- Re- est abl i shment Cel | ECA Protocol IE-ID ::= 49
i d-Fail ureCel | CRNTI Protocol |E-ID ::= 50
i d- Short MAC- | Protocol IE-ID ::= 51
i d- Sour ceCel | ECA Protocol |E-ID ::= 52
i d-FailureCel | ECA Protocol |E-ID ::= 53
i d- Handover Report Type Protocol |E-ID ::= 54
i d- PRACH Configuration Protocol IE-1D ::= 55
i d- MBSFN- Subf ranme- I nf o Protocol IE-ID ::= 56
i d- ServedCel | sToActi vate Protocol |E-ID ::= 57
id-ActivatedCellLi st Protocol |E-ID ::= 58
i d- Deactivationl ndication Protocol IE-ID ::= 59
i d- UE- RLF- Report - Cont ai ner Protocol |E-1D ::= 60
i d- ABSI nf or mati on Protocol IE-ID ::= 61
i d- 1 nvokel ndi cati on Protocol IE-ID ::= 62
i d- ABS- St at us Protocol |E-ID ::= 63
i d-Partial Successl ndi cat or Protocol IE-ID ::= 64
i d-MeasurenentlnitiationResult-List Protocol IE-ID ::= 65
id-Measurenentinitiati onResult-ltem Protocol IE-ID ::= 66
i d- Measur enent Fai | ur eCause- | tem Protocol |E-ID ::= 67
i d- Conpl et eFai | ur eCausel nf or mati on- Li st Protocol |E-1D ::= 68
i d- Conpl et eFai | ureCausel nformation-Item Protocol |E-ID ::= 69
id-CSGId Protocol IE-ID ::= 70
i d- CSGvenber shi pSt at us Protocol IE-1D ::= 71
i d- MDTConfi guration Protocol |E-1D ::= 72
i d- Managenent BasedMDTal | owed Protocol |E-1D ::= 74
i d- RRCConnSet upl ndi cat or Protocol IE-ID ::= 75
i d- Nei ghbour TAC Protocol |E-ID ::= 76
i d- Ti me- UE- St ayedl nCel | - EnhancedGranul arity Protocol |E-ID ::= 77
i d- RRCConnReest abl ndi cat or Protocol |E-ID ::= 78
i d- MBVS- Ser vi ce- Area- Li st Protocol IE-ID ::= 79
i d- HO- cause Protocol IE-ID ::= 80
i d- Tar get Cel | | nUTRAN Protocol IE-ID ::= 81
id-Mbilitylnformation Protocol |E-ID ::= 82
i d- Sour ceCel | CRNTI Protocol IE-ID ::= 83
i d-Mul ti bandl nfoLi st Protocol IE-ID ::= 84
i d-MBConfiguration Protocol IE-1D ::= 85
i d- M4Configuration Protocol |E-1D ::= 86
i d- MbConfi guration Protocol |E-ID ::= 87
i d- MDT- Locati on-Info Protocol IE-ID ::= 88
i d- Managenent BasedVDTPLM\LI st Protocol lE-1D ::= 89
i d- Si gnal | i ngBasedMDTPLM\LI st Protocol | E-1D ::= 90
i d- Recei veSt at usOf ULPDCPSDUsExt ended Protocol IE-ID ::= 91
i d- ULCOUNTVal ueExt ended Protocol IE-ID ::= 92
i d- DLCOUNTVal ueExt ended Protocol E-ID ::= 93
i d- eARFCNEXt ensi on Protocol IE-ID ::= 94
i d- UL- EARFCNEXt ensi on Protocol IE-ID ::= 95
i d- DL- EARFCNEXt ensi on Protocol IE-ID ::= 96
i d- Addi ti onal Speci al Subfrane-Info Protocol |E-ID ::= 97
END
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9.3.8 Container definitions

R R Sk Sk Sk Sk Sk S S S S S S Sk S R R Sk S Sk Sk Sk S Sk S Sk S R Sk Sk Sk S Sk Sk Sk Sk S S S Sk R Sk Sk S Sk kS kS S Sk S S S S

-- Container definitions

R R Sk Sk Sk Sk Sk Sk S S S S S Sk S Sk S Sk S Sk Sk Sk Sk kS Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk S kS kS Sk Sk Sk Sk S S S S S S S S

X2AP- Cont ai ners {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) x2ap (2) versionl (1) x2ap-Containers (5) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

khkhhkhkhhkhhkhhhhhhhkhhkhhhhhhhkhhhhhkhhkhhhkhhkhhkhhkhhhhhkhhkhkhhkhkhkkkkkk*

-- |E paranmeter types from other nodul es.

Khkkhkhkhkhhkhhkhhhhhhhkhhhhhhhkhhhhhhhkhhkhhkhhhkhhkhhkhhhkhhkhhkhhkhkhkkhkhk*

| MPORTS
maxPri vat el Es,
maxPr ot ocol Ext ensi ons,
maxPr ot ocol | Es,
Criticality,
Presence,
Privatel E-1D,
Protocol | E-I D
FROM X2AP- CommonDat aTypes;

R R R R R R R R R R R R R R R R R R R R R S R R Sk kR R R R R R R R R R R R R R

-- Class Definition for Protocol |Es

R R SR SR R R S S S S S S R R R R R S Rk S R Sk R R R R R R Sk Sk kR R S Sk R Rk S kR S R

X2AP- PROTOCOL- | ES :: = CLASS {
& d Protocol E-ID UNI QUE,
&riticality Criticality,
&Val ue,
&pr esence Presence

}
W TH SYNTAX {

ID & d

CRI TI CALI TY &riticality
TYPE &Val ue
PRESENCE &presence

khkkhkhkhkhhhhkhhkhhhhhkhhhhhhhkhhk bk hhhhhkhhkhhhkhhkhhkhkhhkhkhhkhkhkhkhkkhkkk*
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-- Cass Definition for Protocol |Es

R R Sk SR Sk Sk Sk Sk Sk S Sk S S S Sk S Sk Sk S Sk Sk Sk Sk S Sk S Sk Sk R S S Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS S S S S S

X2AP- PROTOCOL- | ES- PAIR :: = CLASS {
& d Protocol | E-I1 D UNI QUE,
& irstCriticality Criticality,
&Fi r st Val ue,
&secondCriticality Criticality,
&SecondVal ue,
&pr esence Presence

}
W TH SYNTAX {

1D & d

FI RST CRI TI CALI TY & irstCriticality

FI RST TYPE &Fi r st Val ue

SECOND CRI Tl CALI TY &secondCriticality

SECOND TYPE &SecondVal ue

PRESENCE &pr esence
}

IR EE R RS RS EEEESEEEEEEEEEEEEEEEEEEEEEEEEEESEEREEESEEEEEE RS EEEEE RS LS
-- Cass Definition for Protocol Extensions
:: IR R S R R S R R R R R R RS R R R R R RS R RS RS RS R R R R RS R R R R RS EEREEREEEEEEEEEEES
X2AP- PROTOCOL- EXTENSI ON :: = CLASS {

& d Protocol | E-I D UNI QUE,

&criticality Criticality,

&Ext ensi on,

&pr esence Presence

}
W TH SYNTAX {

ID & d

CRI TI CALI TY &criticality

EXTENSI ON &Ext ensi on

PRESENCE &pr esence
}

IR R R RS RS RS R E SRS R R SRR RS EE R RS EEEEEREEEEREEREEEEEESEESREEREERESEESEEREEESES]
-- Cass Definition for Private | Es
:: IR E R R RS RS EEEE SRS RS SRR RS EEEEEEEREEEEEEEESEESEEREERESEESEEREERESESEEEEESES]
X2AP- PRI VATE- | ES :: = CLASS {

& d Privatel E-1D,

&criticality Criticality,

&Val ue,

&pr esence Presence

}
W TH SYNTAX {
ID & d
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CRI TI CALI TY &criticality
TYPE &Val ue
PRESENCE &pr esence

}

EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S Sk S S S S S S

-- Container for Protocol |Es

R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S

Pr ot ocol | E- Cont ai ner { X2AP- PROTOCOL- | ES : | EsSet Paran} ::=
SEQUENCE (Sl ZE (0. . maxProtocol | Es)) OF
Prot ocol | E-Fi el d {{| EsSet Par ant}

Pr ot ocol | E- Si ngl e- Cont ai ner { X2AP- PROTOCOL- | ES : | EsSet Paran} ::=
Prot ocol | E-Fi el d {{| EsSet Paran}}

Prot ocol | E-Fi el d { X2AP- PROTOCOL- | ES : | EsSet Paran} ::= SEQUENCE {
id X2AP- PROTOCCL- | ES. & d ({1 EsSet Parant),
criticality X2AP- PROTOCOL- | ES. &criticality ({1 EsSet Par an}{ @
val ue X2AP- PROTOCOL- | ES. &Val ue ({I EsSet Parant{ @
}

EE R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEES

-- Container for Protocol IE Pairs

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R

Prot ocol | E- Cont ai ner Pai r { X2AP- PROTOCOL- | ES-PAIR : | EsSet Paran} ::=
SEQUENCE (Sl ZE (O..maxProtocol | Es)) OF
Prot ocol | E-Fi el dPair {{I| EsSet Parant}

Prot ocol | E-Fi el dPai r { X2AP- PROTOCOL- | ES- PAIR : | EsSet Paran} ::= SEQUENCE {

id X2AP- PROTOCCL- | ES- PAIR. & d ({1 EsSet Parant),
firstCriticality X2AP- PROTOCOL- | ES-PAIR &firstCriticality ({1 EsSet Par an} {
({! EsSet Par an} {
secondCriticality X2AP- PROTOCOL- | ES- PAI R &secondCriticality ({! EsSet Par ant{
({! EsSet Par ant{

firstVal ue X2AP- PROTOCOL- | ES- PAI R. &Fi r st Val ue

secondVal ue X2AP- PROTOCOL- | ES- PAI R. &SecondVal ue

khkkhkhkkhhkhkhhhhhhhkhhhhhhh bk hhhhhk bk hhkh bk hhkhhkhhkhhhkhkhkhhkkhkh kK

-- Container Lists for Protocol |E Containers

khkkhkkkhhkhhhhhhhhhkhhhhhhhhhk bk hhhh kb hhhhk bk hhhhkhhkhkhkhkhkkhkkkk*

Prot ocol | E- Cont ai ner Li st {I NTEGER : | owerBound, |NTEGER : upperBound, X2AP-PROTOCOL-IES :

SEQUENCE ( SI ZE (| ower Bound. . upper Bound)) OF
Prot ocol | E- Cont ai ner {{I| EsSet Parant}}

Pr ot ocol | E- Cont ai ner Pai rLi st {I NTEGER : | owerBound, |NTEGER : upperBound, X2AP-PROTOCOL-|ES-PAIR :

SEQUENCE ( SI ZE (| ower Bound. . upper Bound)) OF

ETSI
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Pr ot ocol | E- Cont ai ner Pair {{| EsSet Paran}}

R R Sk SR Sk Sk Sk Sk Sk S Sk S S S Sk S Sk Sk S Sk Sk Sk Sk S Sk S Sk Sk R S S Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS S S S S S

-- Container for Protocol Extensions

EE R Sk SR Sk Sk Sk Sk Sk S Sk S S Sk S Sk g Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk S kS Sk S Sk Sk Sk Sk kS S S S S S

Pr ot ocol Ext ensi onCont ai ner { X2AP- PROTOCOL- EXTENSI ON : Ext ensi onSet Paran} ::=
SEQUENCE (Sl ZE (1.. maxProtocol Extensions)) OF
Pr ot ocol Ext ensi onFi el d {{Ext ensi onSet Par ant }

Pr ot ocol Ext ensi onFi el d { X2AP- PROTOCOL- EXTENSI ON : Ext ensi onSet Paran} ::= SEQUENCE {
id X2AP- PROTOCOL- EXTENSI ON. & d ({Ext ensi onSet Par ant ),
criticality X2AP- PROTOCOL- EXTENSI ON. &criticality ({ Ext ensi onSet Par an} { @
ext ensi onVal ue X2AP- PROTOCOL- EXTENSI ON. &Ext ensi on ({ Ext ensi onSet Par an}{ @
}

EE Ik Sk Sk Sk Sk Sk Sk S S Sk S S Sk S R Sk S Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk S Sk S S S S S

-- Container for Private |Es

Rk Sk Sk Sk Sk Sk S S S S S S Sk Sk R S Sk kS Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S kS Sk Sk Sk Sk Sk S S S S S

Privat el E- Cont ai ner { X2AP- PRI VATE-|1 ES : | EsSet Paran} ::=
SEQUENCE (SI ZE (1..maxPrivatel Es)) OF
Privatel E-Field {{| EsSet Parant}

Privatel E-Field { X2AP- PRI VATE-| ES : | EsSet Paran} ::= SEQUENCE {
id X2AP- PRI VATE- | ES. & d ({1 EsSet Parant),
criticality X2AP- PRI VATE- | ES. &criticality ({I EsSet Parant{ @d}),
val ue X2AP- PRI VATE- | ES. &Val ue ({I EsSet Paran}{ @d})

}

END
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9.4 Message transfer syntax

X2AP shal use the ASN.1 Basic Packed Encoding Rules (BASIC-PER) Aligned Variant as transfer syntax as specified
inITU-T Rec. X.691 [5].

9.5 Timers

TRELOCprep
- Specifies the maximum time for the Handover Preparation procedure in the source eNB.
X 2RELOCoveraII

- Specifies the maximum time for the protection of the overall handover procedure in the source eNB.

10 Handling of unknown, unforeseen and erroneous
protocol data

Section 10 of TS 36.413 [4] is applicable for the purposes of the present document.
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Annex A (informative):
Change History

TSG# |TSG Doc. CR Rev
09/2009

Subject/Comment
Rel-9 version is created based on v.8.7.0

New
9.0.0
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45 RP-090787 (0296 |1 Handling of Emergency Calls in Limited Service Mode 9.0.0
45 RP-090787 (0297 |1 Emergency Calls Mobility Handling 9.0.0
46 RP-091192 |0307 Introduction of signalling support for Composite Available Capacity with  [9.1.0
relative units
46 RP-091192 |0308 |2 Configuration adaptation for MLB on X2 9.1.0
46 RP-091183 (0310 |1 Clarification on operational use of updated configuration data 9.1.0
46 RP-091192 |0317 |2 Automatic PRACH information exchange over X2 for SON 9.1.0
46 RP-091192 |0333 |1 Introduction of Radio Link Failure Indication procedure 9.1.0
46 RP-091192 (0334 |1 Introduction of Handover Report procedure 9.1.0
46 RP-091192 |0335 Introduction of signalling support for Composite Available Capacity with |9.1.0
relative units
47 RP-100213 |0337 Correction to the Resource Status Reporting Initiation procedure 9.2.0
47 RP-100229 10341 (2 Addition of MBSFN information on X2 interface 9.2.0
47 RP-100228 (0344 |4 Cell pair identification for Mobility Settings Change procedure 9.2.0
47 RP-100213 [0352 Addition of cause value for not admitted E-RAB 9.2.0
47 RP-100229 (0355 |1 Rapporteur's update of X2AP protocol 9.2.0
47 RP-100230 |0356 |3 RNL-based energy saving solution 9.2.0
47 RP-100228 (0358 |1 Inclusion of UE RLF Report in RLF INDICATION message 9.2.0
48 RP-100599 (0363 |1 Correction of RLF INDICATION message 9.3.0
48 RP-100599 |0364 |1 Missing error cause for Not supported QCI on Handover 9.3.0
48 RP-100599 |0370 (1 Introduction of PLMN-related abnormal conditions during X2 handover in [9.3.0
network sharing scenarios.
48 RP-100599 (0372 |1 Outcome of RAN3#68 review of X2AP 9.3.0
48 RP-100599 (0373 |1 Correction of forbidden inter-RAT 9.3.0
49 RP-100908 |0376 |1 Explicit PLMN coding in Trace |IEs 9.4.0
49 RP-100906 |0380 |2 The corrections for Last Visited Cell Information 9.4.0
49 RP-100906 (0383 |1 Handover Restriction List 9.4.0
49 RP-100908 |0384 |1 Complete list of served cells to be provided in X2 SETUP and eNB 9.4.0
Configuration Update messages
50 RP-101271 |0385 Clarification on Handover Restriction List 9.5.0
50 RP-101270 |0403 |3 Correction of semantics description 9.5.0
12/2010 Rel-10 version created based in v. 9.5.0 10.0.0
50 RP-101304 |0393 |2 Introduction of partial failure in Resource Status Reporting Initiation 10.0.0
procedure including detailed reporting of failure cause
50 RP-101279 (0407 |4 X2 handover support 10.0.0
SP-49 |SP-100629 Clarification on the use of References (TS 21.801 CR#0030) 10.1.0
51 RP-110231 |0408 Conditions for Enhanced X2 mobility 10.1.0
51 RP-110237 [0409 Introduction of X2 signalling support for elCIC 10.1.0
51 RP-110222 |0411 |1 Correction of the usage of optional ShortMAC-I1 IE in RLF INDICATION 10.1.0
message
51 RP-110230 |0413 |2 Support for MDT 10.1.0
51 RP-110226 |0419 |2 Clarification on TEID value range for X2AP 10.1.0
51 RP-110231 |0420 Clarify X2 Handover Scenarios 10.1.0
51 RP-110237 (0427 |1 Enabling reporting of ABS resource status for elCIC purposes 10.1.0
52 RP-110695 (0435 |1 MDT correction for TAI 10.2.0
52 RP-110698 (0436 |1 Clarification on Radio Resource Status 10.2.0
52 RP-110700 |0443 |4 X2 support of RLF Report extension for SON MRO defined in R10 10.2.0
52 RP-110695 |0447 |3 Support for MDT user consent 10.2.0
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