3GPP TSG-RAN3 Meeting #116-e
R3-223192
E-meeting, May 9th – 19th, 2022

Title: 
Discussion on (de)activation of PPW
Source: 
Huawei 
Agenda item:
9.1.5.1
Document Type:
Discussion 
1. Introduction

This paper discusses the LMF-initiated activation/deactivation of preconfigured PRS processing window (PPW). 
2. Discussion
Following is the current stage-2 procedures for preconfigured PPW captured from TS38.305 (v17.0.0). It can be observed that the activation of pre-configured PPW can be initiated by the LMF, and this is aligned with RAN 1 perspective [1]. However, RAN3 does not support LMF-initiated PPW activation [2]. In current TS 38.455 (v17.0.0), the NRPPa message MEASUREMENT ACTIVATION can only support the activation of preconfigured measurement gaps. 
	7.8.2
Pre-configured PRS processing window procedures
Figure 7.8.2-1 shows the general positioning procedure for Pre-configured PRS processing window.
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Figure 7.8.2-1: Pre-configured PRS processing window configuration procedure

0.
LMF obtains the TRP information required for positioning services from the gNBs.

1.
The LMF provides the PRS information of the neighbour TRPs to the serving gNB and requests the serving gNBs to pre-configure PRS processing window configuration(s) via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.

2.
Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured PRS processing window configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14].

3.
The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured PRS processing window configuration.

4.
The gNB sends the confirmation message to the LMF to indicate the success of the pre-configuration via NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.

5.
The LMF sends the NRPPa MEASUREMENT ACTIVATION message to request the gNB to (de)activate the preconfigured PRS processing window.
6.
Based on the request from the LMF in step 5, the gNB sends DL MAC CE PPW Activation/Deactivation Command containing an ID to activate the associated PRS processing window.


Observation 1: In current stage-2 procedures, the preconfigured PPW can be activated by the LMF, which is aligned with RAN1 agreement.
Observation 2: RAN3 does not support LMF-initiated PPW activation.
Another observation is that the current stage-2 procedure does not support UE-initiated PPW activation with UL MAC CE. Therefore, the gNB does not know when to activate the preconfigured PPW. It also should be noticed that the preconfigured PPW is introduced for latency improvements. If LMF-initiated activation is not supported, then the preconfiguration of PPW cannot help reduce latency. 
In addition, the LMF provides information to the gNB and it is the gNB that decides to activate MG or PPW for PRS measurements. The new NRPPa message MEASUREMENT ACTIVATION which has been agreed for MG activation should be also applicable to PPW activation. Above all, it is proposed that RAN3 to agree that the message MEASUREMENT ACTIVATION also supports the LMF-initiated request for PPW activation to align with RAN1/RAN2.  
Observation 3: In current stage-2 procedures, UE-initiated activativation of preconfigured PPW is not supported. 
Proposal 1: RAN3 to agree that the message MEASUREMENT ACTIVATION also supports the LMF-initiated request for PPW activation to align with RAN1 and RAN2.  
In current stage-2 procedures, the LMF can also initiate to deactive the preconfigured PPW with the NRPPa message MEASUREMENT ACTIVATION. But this message cannot support the deactivation operation in current TS 38.455. Besides, the stage-2 procedures do not support UE-initated PPW deactivatoin, thus it is necessary to support LMF-initiated deactivation so that the gNB can be informed of when to deactivate the PPW. There are two options.
Option 1: Enhance the NRPPa message MEASUREMENT ACTIVATION to support the LMF-initiated PPW deactivation. 

Option 2:  Define a new class 2 message, e.g. MEASUREMENT DEACTIVATION, to suport the LMF-initiated PPW deactivation.
For option 1, the PRS Measurement Info List IE in MEASUREMENT ACTIVATION message should be changed from mandatory to optional, and this brings NBC changes to ASN.1. To minimize the ASN effects, it is proposed to adopt option 2.  
Proposal 2: It is proposed to support LMF-initiated PPW deactivation, and to adopt option 2 for smaller ASN effects.  
CRs are provided. It is proposed to agree the CRs.

Proposal 3:  Agree the CRs
3. Conclusion

Based on the discussions, we propose the following:
Observation 1: In current stage-2 procedures, the preconfigured PPW can be activated by the LMF, which is aligned with RAN1 agreement.

Observation 2: RAN3 does not support LMF-initiated PPW activation.
Observation 3: In current stage-2 procedures, UE-initiated activativation of preconfigured PPW is not supported. 
Proposal 1: RAN3 to agree that the message MEASUREMENT ACTIVATION also supports the LMF-initiated request for PPW activation to align with RAN1 and RAN2.  
Option 1: Enhance the NRPPa message MEASUREMENT ACTIVATION to support the LMF-initiated PPW deactivation. 

Option 2:  Define a new class 2 message, e.g. MEASUREMENT DEACTIVATION, to suport the LMF-initiated PPW deactivation.

Proposal 2: It is proposed to support LMF-initiated PPW deactivation, and to adopt option 2 for smaller ASN effects.  
Proposal 3:  Agree the CRs
The corresponding CRs to NRPPa, F1AP and stage 2 are provided in annex.
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7
Functions of NRPPa
The NRPPa protocol provides the following functions:

-
E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning and NR E-CID positioning.

-
OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.

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

-
Assistance Information Transfer. This function allows the LMF to exchange information with the NG-RAN node for the purpose of assistance information broadcasting.
-
Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of positioning. 

-
Measurement Information Transfer. This function allows the LMF to exchange measurement information with the NG-RAN node for the purpose of positioning.

-
TRP Information Transfer. This function allows an LMF to obtain TRP related information from an NG-RAN node.

-
PRS Information Transfer. This function allows the LMF to exchange PRS related information with the NG-RAN node.
-
Measurement Preconfiguration Information Transfer. This function allows the LMF to request the NG-RAN node to configure and activate measurement gap, and/or to pre-configure PRS processing window.

The mapping between the above functions and NRPPa EPs is shown in the table below.
Table 7-1: Mapping between NRPPa functions and NRPPa EPs

	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation

b) E-CID Measurement Failure Indication

c) E-CID Measurement Report

d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	Assistance Information Transfer
	a) Assistance Information Control

b) Assistance Information Feedback

	Reporting of General Error Situations
	Error Indication

	Positioning Information Transfer
	a) Positioning Information Exchange

b) Positioning Information Update

c) Positioning Activation

d) Positioning Deactivation

	TRP Information Transfer
	TRP Information Exchange

	Measurement Information Transfer
	a) Measurement

b) Measurement Update

c) Measurement Report

d) Measurement Abort

e) Measurement Failure Indication

	PRS Information Transfer
	PRS Configuration Exchange

	Measurement Preconfiguration Information Transfer
	Measurement Preconfiguration

Measurement Activation

Measurement Deactivation


8
NRPPa procedures
8.1
Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Measurement
	MEASUREMENT REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION  RESPONSE
	POSITIONING ACTIVATION 

FAILURE

	PRS Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE

	Measurement Preconfiguration
	MEASUREMENT PRECONFIGURATION REQUIRED 
	MEASUREMENT PRECONFIGURATION CONFIRM
	MEASUREMENT PRECONFIGURATION REFUSE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Error Indication
	ERROR INDICATION

	Assistance Information Control
	ASSISTANCE INFORMATION CONTROL

	Assistance Information Feedback
	ASSISTANCE INFORMATION FEEDBACK

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Measurement Report
	MEASUREMENT REPORT

	Measurement Update
	MEASUREMENT UPDATE

	Measurement Abort
	MEASUREMENT ABORT

	Measurement Failure Indication
	MEASUREMENT FAILURE INDICATION

	Positioning Deactivation
	POSITIONING DEACTIVATION

	Measurement Activation
	MEASUREMENT ACTIVATION

	Measurement Deactivation
	MEASUREMENT DEACTIVATION


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.2.13
Measurement Activation
8.2.13.1
General

The Measurement Activation procedure is initiated by the LMF to indicate the NG-RAN node to activate the preconfigured measurement gap or PRS processing window for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.13.2
Successful Operation
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Figure 8.2.13.2-1: Measurement Activation procedure, successful operation
The LMF initiates the procedure by sending a MEASUREMENT ACTIVATION message. 

8.2.13.3
Unsuccessful Operation
Not Applicable.

8.2.x
Measurement Deactivation
8.2.x.1
General

The Measurement Deactivation procedure is initiated by the LMF to indicate the NG-RAN node to deactivate the preconfigured PRS processing window for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.x.2
Successful Operation

 SHAPE  \* MERGEFORMAT 



Figure 8.2.x.2-1: Measurement Deactivation procedure, successful operation
The LMF initiates the procedure by sending a MEASUREMENT DEACTIVATION message. 

8.2.x.3
Unsuccessful Operation
Not Applicable.

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.1.1.27
MEASUREMENT ACTIVATION
This message is sent by the LMF to indicate the NG-RAN node to activate the preconfigured measurement gap or PRS processing window for the UE.

Direction: LMF ( NG-RAN node.

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

	Message Type
	M
	
	9.2.3
	
	YES
	ignore


	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	PRS Measurement Info List 
	
	1
	
	
	YES
	Ignore

	>PRS Measurement Info Item
	
	1 .. < maxFreqLayers>
	
	
	-
	

	>>Point A
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>MeasPRS Periodicity
	M
	
	ENUMERATED (ms20, ms40, ms80, ms160, …)
	Measurement gap periodicity in units of ms
	-
	

	>>MeasPRS Offset
	M
	
	INTEGER (0..159, …)
	Measurement gap offset in units of subframes
	-
	

	>>Measurement PRS Length
	M
	
	ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20}
	
	-
	


	Range bound
	Explanation

	maxFreqLayers
	Maximum no. of frequency layers. Value is 4


9.1.1.y
MEASUREMENT DEACTIVATION
This message is sent by the LMF to indicate the NG-RAN node to deactivate the preconfigured PRS processing window for the UE.

Direction: LMF ( NG-RAN node.

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

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- MEASUREMENT ACTIVATION 

--

-- **************************************************************

MeasurementActivation::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { MeasurementActivation-IEs} },


...

}

MeasurementActivation-IEs NRPPA-PROTOCOL-IES ::= {


{ ID id-PRS-Measurements-Info-List
CRITICALITY ignore
TYPE PRS-Measurements-Info-List PRESENCE mandatory},


...

}
-- **************************************************************

--

-- MEASUREMENT DEACTIVATION 

--

-- **************************************************************

MeasurementDeactivation::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { MeasurementDeactivation-IEs} },


...

}

MeasurementDeactivation-IEs NRPPA-PROTOCOL-IES ::= {


...

}

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.3.3
Elementary Procedure Definitions
-- ASN1START
-- **************************************************************

--

-- Elementary Procedure definitions

--

-- **************************************************************

NRPPA-PDU-Descriptions {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-PDU-Descriptions (0) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Criticality,


ProcedureCode,


NRPPATransactionID

FROM NRPPA-CommonDataTypes


ErrorIndication,


PrivateMessage,


E-CIDMeasurementInitiationRequest,


E-CIDMeasurementInitiationResponse,


E-CIDMeasurementInitiationFailure,


E-CIDMeasurementFailureIndication,


E-CIDMeasurementReport,


E-CIDMeasurementTerminationCommand,


OTDOAInformationRequest,


OTDOAInformationResponse,


OTDOAInformationFailure,


AssistanceInformationControl,


AssistanceInformationFeedback,


PositioningInformationRequest,


PositioningInformationResponse,


PositioningInformationFailure,


PositioningInformationUpdate,


MeasurementRequest,


MeasurementResponse,


MeasurementFailure,


MeasurementReport,


MeasurementUpdate,


MeasurementAbort,


MeasurementFailureIndication,


TRPInformationRequest,


TRPInformationResponse,


TRPInformationFailure,


PositioningActivationRequest,


PositioningActivationResponse,


PositioningActivationFailure,


PositioningDeactivation,


PRSConfigurationRequest,


PRSConfigurationResponse,


PRSConfigurationFailure,


MeasurementPreconfigurationRequired,


MeasurementPreconfigurationConfirm,


MeasurementPreconfigurationRefuse,


MeasurementActivation,


MeasurementDeactivation
FROM NRPPA-PDU-Contents


id-errorIndication,


id-privateMessage,


id-e-CIDMeasurementInitiation,


id-e-CIDMeasurementFailureIndication,


id-e-CIDMeasurementReport,


id-e-CIDMeasurementTermination,


id-oTDOAInformationExchange,


id-assistanceInformationControl,


id-assistanceInformationFeedback,


id-positioningInformationExchange,


id-positioningInformationUpdate,


id-Measurement,


id-MeasurementReport,


id-MeasurementUpdate,


id-MeasurementAbort,


id-MeasurementFailureIndication,


id-tRPInformationExchange, 


id-positioningActivation,


id-positioningDeactivation,


id-pRSConfigurationExchange,


id-measurementPreconfiguration,


id-measurementActivation,


id-measurementDeactivation
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************
--

-- Interface Elementary Procedure List

--

-- **************************************************************

NRPPA-ELEMENTARY-PROCEDURES NRPPA-ELEMENTARY-PROCEDURE ::= {


NRPPA-ELEMENTARY-PROCEDURES-CLASS-1


|


NRPPA-ELEMENTARY-PROCEDURES-CLASS-2


,


...

}

NRPPA-ELEMENTARY-PROCEDURES-CLASS-1 NRPPA-ELEMENTARY-PROCEDURE ::= {


e-CIDMeasurementInitiation
|


oTDOAInformationExchange
|


positioningInformationExchange
|


measurement





|


tRPInformationExchange

|


positioningActivation

|


pRSConfigurationExchange
|


measurementPreconfiguration,


...

}

NRPPA-ELEMENTARY-PROCEDURES-CLASS-2 NRPPA-ELEMENTARY-PROCEDURE ::= {


e-CIDMeasurementFailureIndication

|


e-CIDMeasurementReport




|


e-CIDMeasurementTermination



|


errorIndication






|


privateMessage






|


assistanceInformationControl


|


assistanceInformationFeedback 


|


positioningInformationUpdate


|


measurementReport





|


measurementUpdate





|


measurementAbort





|


measurementFailureIndication

|


positioningDeactivation

|


measurementActivation      |


measurementDeactivation,

...

}

-- **************************************************************
--

-- Interface Elementary Procedures

--

-- **************************************************************

e-CIDMeasurementInitiation NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementInitiationRequest


SUCCESSFUL OUTCOME

E-CIDMeasurementInitiationResponse


UNSUCCESSFUL OUTCOME
E-CIDMeasurementInitiationFailure


PROCEDURE CODE


id-e-CIDMeasurementInitiation


CRITICALITY



reject

}

e-CIDMeasurementFailureIndication NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementFailureIndication


PROCEDURE CODE


id-e-CIDMeasurementFailureIndication


CRITICALITY



ignore

}

e-CIDMeasurementReport NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementReport


PROCEDURE CODE


id-e-CIDMeasurementReport


CRITICALITY



ignore

}

e-CIDMeasurementTermination NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

E-CIDMeasurementTerminationCommand


PROCEDURE CODE


id-e-CIDMeasurementTermination


CRITICALITY



reject

}

oTDOAInformationExchange NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

OTDOAInformationRequest


SUCCESSFUL OUTCOME

OTDOAInformationResponse


UNSUCCESSFUL OUTCOME
OTDOAInformationFailure


PROCEDURE CODE


id-oTDOAInformationExchange


CRITICALITY



reject

}

assistanceInformationControl NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

AssistanceInformationControl


PROCEDURE CODE


id-assistanceInformationControl


CRITICALITY



reject

}

assistanceInformationFeedback NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

AssistanceInformationFeedback


PROCEDURE CODE


id-assistanceInformationFeedback


CRITICALITY



reject

}
errorIndication NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ErrorIndication


PROCEDURE CODE


id-errorIndication


CRITICALITY


ignore

}

privateMessage


NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PrivateMessage


PROCEDURE CODE


id-privateMessage


CRITICALITY


ignore

}

positioningInformationExchange
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PositioningInformationRequest


SUCCESSFUL OUTCOME

PositioningInformationResponse


UNSUCCESSFUL OUTCOME
PositioningInformationFailure


PROCEDURE CODE


id-positioningInformationExchange


CRITICALITY



reject

}

positioningInformationUpdate
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PositioningInformationUpdate


PROCEDURE CODE


id-positioningInformationUpdate


CRITICALITY



ignore

}

measurement
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementRequest


SUCCESSFUL OUTCOME

MeasurementResponse


UNSUCCESSFUL OUTCOME
MeasurementFailure


PROCEDURE CODE


id-Measurement


CRITICALITY



reject

}

measurementReport
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementReport


PROCEDURE CODE


id-MeasurementReport


CRITICALITY



ignore

}

measurementUpdate
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementUpdate


PROCEDURE CODE


id-MeasurementUpdate


CRITICALITY



ignore

}

measurementAbort
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementAbort


PROCEDURE CODE


id-MeasurementAbort


CRITICALITY



ignore

}

measurementFailureIndication
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementFailureIndication


PROCEDURE CODE


id-MeasurementFailureIndication


CRITICALITY



ignore

}

tRPInformationExchange
NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

TRPInformationRequest


SUCCESSFUL OUTCOME

TRPInformationResponse


UNSUCCESSFUL OUTCOME
TRPInformationFailure


PROCEDURE CODE


id-tRPInformationExchange


CRITICALITY



reject

}

positioningActivation NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PositioningActivationRequest


SUCCESSFUL OUTCOME

PositioningActivationResponse


UNSUCCESSFUL OUTCOME
PositioningActivationFailure


PROCEDURE CODE


id-positioningActivation


CRITICALITY



reject

}

positioningDeactivation NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PositioningDeactivation


PROCEDURE CODE


id-positioningDeactivation


CRITICALITY



ignore

}

pRSConfigurationExchange NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PRSConfigurationRequest


SUCCESSFUL OUTCOME

PRSConfigurationResponse


UNSUCCESSFUL OUTCOME
PRSConfigurationFailure


PROCEDURE CODE


id-pRSConfigurationExchange


CRITICALITY



reject

}

measurementPreconfiguration NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementPreconfigurationRequired


SUCCESSFUL OUTCOME

MeasurementPreconfigurationConfirm


UNSUCCESSFUL OUTCOME

MeasurementPreconfigurationRefuse


PROCEDURE CODE


id-measurementPreconfiguration


CRITICALITY



reject

}

measurementActivation NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementActivation


PROCEDURE CODE


id-measurementActivation

CRITICALITY



ignore

}

measurementDeactivation NRPPA-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementDeactivation


PROCEDURE CODE


id-measurementDeactivation

CRITICALITY



ignore

}

END

-- ASN1STOP

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.3.7
Constant definitions
-- ASN1START
-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

NRPPA-Constants {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM NRPPA-CommonDataTypes;
-- **************************************************************

--

-- Elementary Procedures

--

-- **************************************************************

id-errorIndication











ProcedureCode ::= 0

id-privateMessage











ProcedureCode ::= 1

id-e-CIDMeasurementInitiation








ProcedureCode ::= 2

id-e-CIDMeasurementFailureIndication






ProcedureCode ::= 3

id-e-CIDMeasurementReport









ProcedureCode ::= 4

id-e-CIDMeasurementTermination








ProcedureCode ::= 5

id-oTDOAInformationExchange









ProcedureCode ::= 6

id-assistanceInformationControl








ProcedureCode ::= 7

id-assistanceInformationFeedback







ProcedureCode ::= 8

id-positioningInformationExchange







ProcedureCode ::= 9
id-positioningInformationUpdate








ProcedureCode ::= 10

id-Measurement












ProcedureCode ::= 11

id-MeasurementReport










ProcedureCode ::= 12

id-MeasurementUpdate










ProcedureCode ::= 13

id-MeasurementAbort











ProcedureCode ::= 14

id-MeasurementFailureIndication








ProcedureCode ::= 15

id-tRPInformationExchange









ProcedureCode ::= 16

id-positioningActivation









ProcedureCode ::= 17

id-positioningDeactivation









ProcedureCode ::= 18

id-pRSConfigurationExchange









ProcedureCode ::= 19

id-measurementPreconfiguration








ProcedureCode ::= 20

id-measurementActivation









ProcedureCode ::= 21

id-measurementDeactivation









          ProcedureCode ::= 22
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
8.1
List of F1AP Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	gNB-DU Resource Coordination
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	BAP Mapping Configuration
	BAP MAPPING CONFIGURATION 
	BAP MAPPING CONFIGURATION ACKNOWLEDGE
	BAP MAPPING CONFIGURATION FAILURE

	GNB-DU Resource Configuration
	GNB-DU RESOURCE CONFIGURATION
	GNB-DU RESOURCE CONFIGURATION ACKNOWLEDGE
	GNB-DU RESOURCE CONFIGURATION FAILURE

	IAB TNL Address Allocation
	IAB TNL ADDRESS REQUEST
	IAB TNL ADDRESS RESPONSE
	IAB TNL ADDRESS FAILURE

	IAB UP Configuration Update
	IAB UP CONFIGURATION UPDATE REQUEST
	IAB UP CONFIGURATION UPDATE RESPONSE
	IAB UP CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Positioning Measurement
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMENT FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION RESPONSE
	POSITIONING ACTIVATION FAILURE

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	Broadcast Context Setup
	BROADCAST CONTEXT SETUP REQUEST
	BROADCAST CONTEXT SETUP RESPONSE
	BROADCAST CONTEXT SETUP FAILURE

	Broadcast Context Release
	BROADCAST CONTEXT RELEASE COMMAND
	BROADCAST CONTEXT RELEASE COMPLETE
	

	Broadcast Context Modification
	BROADCAST CONTEXT MODIFICATION REQUEST
	BROADCAST CONTEXT MODIFICATION RESPONSE
	BROADCAST CONTEXT MODIFICATION FAILURE

	Multicast Context Setup
	MULTICAST CONTEXT SETUP REQUEST
	MULTICAST CONTEXT SETUP RESPONSE
	MULTICAST CONTEXT SETUP FAILURE

	Multicast Context Release
	MULTICAST CONTEXT RELEASE COMMAND
	MULTICAST CONTEXT RELEASE COMPLETE
	

	Multicast Context Modification
	MULTICAST CONTEXT MODIFICATION REQUEST
	MULTICAST CONTEXT MODIFICATION RESPONSE
	MULTICAST CONTEXT MODIFICATION FAILURE

	Multicast Distribution Setup
	MULTICAST DISTRIBUTION SETUP REQUEST
	MULTICAST DISTRIBUTION SETUP RESPONSE
	MULTICAST DISTRIBUTION SETUP FAILURE

	Multicast Distribution Release
	MULTICAST DISTRIBUTION RELEASE COMMAND
	MULTICAST DISTRIBUTION RELEASE COMPLETE
	

	PDC Measurement Initiation
	PDC MEASUREMENT INITIATION REQUEST
	PDC MEASUREMENT INITIATION RESPONSE
	PDC MEASUREMENT INITIATION FAILURE

	PRS Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE

	Measurement Preconfiguration
	MEASUREMENT PRECONFIGURATION REQUIRED 
	MEASUREMENT PRECONFIGURATION CONFIRM 
	MEASUREMENT PRECONFIGURATION REFUSE


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Status Indication
	GNB-DU STATUS INDICATION

	RRC Delivery Report
	RRC DELIVERY REPORT

	Network Access Rate Reduction
	NETWORK ACCESS RATE REDUCTION

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	DU-CU Radio Information Transfer
	DU-CU RADIO INFORMATION TRANSFER

	CU-DU Radio Information Transfer
	CU-DU RADIO INFORMATION TRANSFER

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Reference Time Information Reporting Control
	REFERENCE TIME INFORMATION REPORTING CONTROL

	Reference Time Information Report
	REFERENCE TIME INFORMATION REPORT

	Access Success
	ACCESS SUCCESS

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Positioning Assistance Information Control
	POSITIONING ASSISTANCE INFORMATION CONTROL

	Positioning Assistance Information Feedback
	POSITIONING ASSISTANCE INFORMATION FEEDBACK

	Positioning Measurement Report
	POSITIONING MEASUREMENT REPORT

	Positioning Measurement Abort
	POSITIONING MEASUREMENT ABORT

	Positioning Measurement Failure Indication
	POSITIONING MEASUREMENT FAILURE INDICATION

	Positioning Measurement Update
	POSITIONING MEASUREMENT UPDATE

	Positioning Deactivation
	POSITIONING DEACTIVATION

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Context Release Request
	BROADCAST CONTEXT RELEASE REQUEST

	Multicast Context Release Request
	MULTICAST CONTEXT RELEASE REQUEST

	PDC Measurement Report
	PDC MEASUREMENT REPORT

	Measurement Activation 
	MEASUREMENT ACTIVATION 

	QoE Information Transfer
	QOE INFORMATION TRANSFER

	Measurement Deactivation
	MEASUREMENT DEACTIVATION


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
8.13.19
Measurement Activation
8.13.19.1
General

The Measurement Activation procedure is initiated by the gNB-CU to indicate the gNB-DU to activate the preconfigured measurement gap or PRS processing window for the UE.
8.13.19.2
Successful Operation


[image: image4.emf] 
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Figure 8.13.19.2-1: Measurement Activation procedure, successful operation
The gNB-CU initiates the procedure by sending a MEASUREMENT ACTIVATION message.

8.13.19.3
Unsuccessful Operation
Not Applicable.

8.13.x
Measurement Deactivation
8.13.x.1
General

The Measurement Deactivation procedure is initiated by the gNB-CU to indicate the gNB-DU to deactivate the preconfigured PRS processing window for the UE.
8.13.x.2
Successful Operation


[image: image5.emf] 
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Figure 8.13.19.2-1: Measurement Deactivation procedure, successful operation
The gNB-CU initiates the procedure by sending a MEASUREMENT DEACTIVATION message.

8.13.19.3
Unsuccessful Operation
Not Applicable.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.2.12.33
MEASUREMENT ACTIVATION
This message is sent by the gNB-CU to indicate the gNB-DU to activate the preconfigured measurement gap or PRS processing window for the UE.

Direction: gNB-CU ( gNB-DU.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	PRS Measurement Info List 
	
	1
	
	
	YES
	ignore

	>PRS Measurement Info Item
	
	1 .. < maxFreqLayers>
	
	
	
	

	>>Point A
	M
	
	INTEGER (0..3279165)
	
	
	

	>>MeasPRS Periodicity
	M
	
	ENUMERATED (ms20, ms40, ms80, ms160, …)
	Measurement gap periodicity in units of ms
	
	

	>>MeasPRS Offset
	M
	
	INTEGER (0..159, …)
	Measurement gap offset in units of subframes
	
	

	>>Measurement PRS Length
	M
	
	ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20}
	
	
	


	Range bound
	Explanation

	maxFreqLayers
	Maximum no. of frequency layers. Value is 4


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.2.12.y
MEASUREMENT DEACTIVATION
This message is sent by the gNB-CU to indicate the gNB-DU to deactivate the preconfigured PRS processing window for the UE.

Direction: gNB-CU ( gNB-DU.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.4.3
Elementary Procedure Definitions
-- ASN1START 

-- **************************************************************

--

-- Elementary Procedure definitions

--

-- **************************************************************

F1AP-PDU-Descriptions  { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Descriptions (0)}

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Criticality,


ProcedureCode

FROM F1AP-CommonDataTypes


Reset,


ResetAcknowledge,


F1SetupRequest,


F1SetupResponse,


F1SetupFailure, 

GNBDUConfigurationUpdate,


GNBDUConfigurationUpdateAcknowledge,


GNBDUConfigurationUpdateFailure,


GNBCUConfigurationUpdate,


GNBCUConfigurationUpdateAcknowledge,


GNBCUConfigurationUpdateFailure,


UEContextSetupRequest,


UEContextSetupResponse,


UEContextSetupFailure,


UEContextReleaseCommand,


UEContextReleaseComplete,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextModificationFailure,


UEContextModificationRequired,


UEContextModificationConfirm,


ErrorIndication,


UEContextReleaseRequest,


DLRRCMessageTransfer,


ULRRCMessageTransfer,


GNBDUResourceCoordinationRequest,


GNBDUResourceCoordinationResponse,


PrivateMessage,

UEInactivityNotification,


InitialULRRCMessageTransfer,


SystemInformationDeliveryCommand,


Paging,


Notify,


WriteReplaceWarningRequest,


WriteReplaceWarningResponse,


PWSCancelRequest,


PWSCancelResponse,


PWSRestartIndication,


PWSFailureIndication,


GNBDUStatusIndication,


RRCDeliveryReport,


UEContextModificationRefuse,


F1RemovalRequest,


F1RemovalResponse,


F1RemovalFailure,


NetworkAccessRateReduction,


TraceStart,


DeactivateTrace,


DUCURadioInformationTransfer,


CUDURadioInformationTransfer,


BAPMappingConfiguration,


BAPMappingConfigurationAcknowledge,


BAPMappingConfigurationFailure,

GNBDUResourceConfiguration,


GNBDUResourceConfigurationAcknowledge,


GNBDUResourceConfigurationFailure,

IABTNLAddressRequest,


IABTNLAddressResponse,


IABTNLAddressFailure,

IABUPConfigurationUpdateRequest,


IABUPConfigurationUpdateResponse,


IABUPConfigurationUpdateFailure,


ResourceStatusRequest,


ResourceStatusResponse,


ResourceStatusFailure,


ResourceStatusUpdate,


AccessAndMobilityIndication,


ReferenceTimeInformationReportingControl,


ReferenceTimeInformationReport,


AccessSuccess,


CellTrafficTrace,


PositioningMeasurementRequest,


PositioningMeasurementResponse,


PositioningMeasurementFailure,


PositioningAssistanceInformationControl,


PositioningAssistanceInformationFeedback,


PositioningMeasurementReport,


PositioningMeasurementAbort,


PositioningMeasurementFailureIndication,


PositioningMeasurementUpdate,


TRPInformationRequest,

TRPInformationResponse,


TRPInformationFailure,


PositioningInformationRequest,


PositioningInformationResponse,


PositioningInformationFailure,


PositioningActivationRequest,


PositioningActivationResponse,


PositioningActivationFailure,


PositioningDeactivation,


PositioningInformationUpdate,


E-CIDMeasurementInitiationRequest,

E-CIDMeasurementInitiationResponse,


E-CIDMeasurementInitiationFailure,


E-CIDMeasurementFailureIndication,


E-CIDMeasurementReport,


E-CIDMeasurementTerminationCommand,


BroadcastContextSetupRequest,


BroadcastContextSetupResponse,


BroadcastContextSetupFailure,


BroadcastContextReleaseCommand,


BroadcastContextReleaseComplete,


BroadcastContextReleaseRequest,


BroadcastContextModificationRequest,


BroadcastContextModificationResponse,


BroadcastContextModificationFailure,


MulticastGroupPaging,


MulticastContextSetupRequest,


MulticastContextSetupResponse,


MulticastContextSetupFailure,


MulticastContextReleaseCommand,


MulticastContextReleaseComplete,


MulticastContextReleaseRequest,


MulticastContextModificationRequest,


MulticastContextModificationResponse,


MulticastContextModificationFailure,


MulticastDistributionSetupRequest,


MulticastDistributionSetupResponse,


MulticastDistributionSetupFailure,


MulticastDistributionReleaseCommand,


MulticastDistributionReleaseComplete,


PDCMeasurementInitiationRequest,

PDCMeasurementInitiationResponse,


PDCMeasurementInitiationFailure,


PDCMeasurementReport,


PRSConfigurationRequest,


PRSConfigurationResponse,


PRSConfigurationFailure,


MeasurementPreconfigurationRequired,


MeasurementPreconfigurationConfirm,


MeasurementPreconfigurationRefuse,


MeasurementActivation,


QoEInformationTransfer,


MeasurementDeactivation
FROM F1AP-PDU-Contents


id-Reset,


id-F1Setup,


id-gNBDUConfigurationUpdate,


id-gNBCUConfigurationUpdate,


id-UEContextSetup,


id-UEContextRelease,


id-UEContextModification,


id-UEContextModificationRequired,


id-ErrorIndication, 

id-UEContextReleaseRequest,


id-DLRRCMessageTransfer,


id-ULRRCMessageTransfer,


id-GNBDUResourceCoordination,


id-privateMessage,


id-UEInactivityNotification,


id-InitialULRRCMessageTransfer,


id-SystemInformationDeliveryCommand,


id-Paging,


id-Notify,


id-WriteReplaceWarning,


id-PWSCancel,


id-PWSRestartIndication,


id-PWSFailureIndication,


id-GNBDUStatusIndication,


id-RRCDeliveryReport,


id-F1Removal,


id-NetworkAccessRateReduction,


id-TraceStart,


id-DeactivateTrace,


id-DUCURadioInformationTransfer,


id-CUDURadioInformationTransfer,


id-BAPMappingConfiguration,


id-GNBDUResourceConfiguration,


id-IABTNLAddressAllocation,


id-IABUPConfigurationUpdate,


id-resourceStatusReportingInitiation,


id-resourceStatusReporting,


id-accessAndMobilityIndication,


id-ReferenceTimeInformationReportingControl,


id-ReferenceTimeInformationReport,


id-accessSuccess,


id-cellTrafficTrace,


id-PositioningMeasurementExchange,


id-PositioningAssistanceInformationControl,


id-PositioningAssistanceInformationFeedback,


id-PositioningMeasurementReport,


id-PositioningMeasurementAbort,


id-PositioningMeasurementFailureIndication,


id-PositioningMeasurementUpdate,


id-TRPInformationExchange,


id-PositioningInformationExchange,

id-PositioningActivation,


id-PositioningDeactivation,

id-PositioningInformationUpdate,


id-E-CIDMeasurementInitiation,


id-E-CIDMeasurementFailureIndication,


id-E-CIDMeasurementReport,


id-E-CIDMeasurementTermination,


id-BroadcastContextSetup,


id-BroadcastContextRelease,


id-BroadcastContextReleaseRequest,

id-BroadcastContextModification,

id-MulticastGroupPaging,


id-MulticastContextSetup,


id-MulticastContextRelease,


id-MulticastContextReleaseRequest,


id-MulticastContextModification,


id-MulticastDistributionSetup,


id-MulticastDistributionRelease,


id-PDCMeasurementInitiation,

id-PDCMeasurementInitiationRequest,


id-PDCMeasurementInitiationResponse,


id-PDCMeasurementInitiationFailure,


id-PDCMeasurementReport,


id-pRSConfigurationExchange,

id-measurementPreconfiguration,


id-measurementActivation,


id-QoEInformationTransfer,


id-measurementDeactivation
FROM F1AP-Constants


ProtocolIE-SingleContainer{},


F1AP-PROTOCOL-IES

FROM F1AP-Containers;

-- **************************************************************

--

-- Interface Elementary Procedure Class

--

-- **************************************************************

F1AP-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome






OPTIONAL,


&UnsuccessfulOutcome





OPTIONAL,


&procedureCode



ProcedureCode 
UNIQUE,


&criticality



Criticality 
DEFAULT ignore

}

WITH SYNTAX {


INITIATING MESSAGE


&InitiatingMessage


[SUCCESSFUL OUTCOME


&SuccessfulOutcome]


[UNSUCCESSFUL OUTCOME

&UnsuccessfulOutcome]


PROCEDURE CODE



&procedureCode


[CRITICALITY



&criticality]

}

-- **************************************************************

--

-- Interface PDU Definition

--

-- **************************************************************

F1AP-PDU ::= CHOICE {


initiatingMessage
InitiatingMessage,


successfulOutcome
SuccessfulOutcome,


unsuccessfulOutcome
UnsuccessfulOutcome, 

choice-extension
ProtocolIE-SingleContainer { { F1AP-PDU-ExtIEs} }

}

F1AP-PDU-ExtIEs F1AP-PROTOCOL-IES ::= { -- this extension is not used


...

}

InitiatingMessage ::= SEQUENCE {


procedureCode
F1AP-ELEMENTARY-PROCEDURE.&procedureCode

({F1AP-ELEMENTARY-PROCEDURES}),


criticality

F1AP-ELEMENTARY-PROCEDURE.&criticality


({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value


F1AP-ELEMENTARY-PROCEDURE.&InitiatingMessage
({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

SuccessfulOutcome ::= SEQUENCE {


procedureCode
F1AP-ELEMENTARY-PROCEDURE.&procedureCode

({F1AP-ELEMENTARY-PROCEDURES}),


criticality

F1AP-ELEMENTARY-PROCEDURE.&criticality


({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value


F1AP-ELEMENTARY-PROCEDURE.&SuccessfulOutcome
({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

UnsuccessfulOutcome ::= SEQUENCE {


procedureCode
F1AP-ELEMENTARY-PROCEDURE.&procedureCode

({F1AP-ELEMENTARY-PROCEDURES}),


criticality

F1AP-ELEMENTARY-PROCEDURE.&criticality


({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value


F1AP-ELEMENTARY-PROCEDURE.&UnsuccessfulOutcome
({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

-- **************************************************************

--

-- Interface Elementary Procedure List

--

-- **************************************************************

F1AP-ELEMENTARY-PROCEDURES F1AP-ELEMENTARY-PROCEDURE ::= {


F1AP-ELEMENTARY-PROCEDURES-CLASS-1


|


F1AP-ELEMENTARY-PROCEDURES-CLASS-2,



...

}

F1AP-ELEMENTARY-PROCEDURES-CLASS-1 F1AP-ELEMENTARY-PROCEDURE ::= {


reset






|


f1Setup






|


gNBDUConfigurationUpdate

|


gNBCUConfigurationUpdate

|


uEContextSetup




|


uEContextRelease



|


uEContextModification


|


uEContextModificationRequired
|


writeReplaceWarning



|


pWSCancel




|


gNBDUResourceCoordination

|

f1Removal





|


bAPMappingConfiguration


|


gNBDUResourceConfiguration

|


iABTNLAddressAllocation


|


iABUPConfigurationUpdate

|


resourceStatusReportingInitiation
|


positioningMeasurementExchange
|


tRPInformationExchange


|

positioningInformationExchange
|


positioningActivation


|


e-CIDMeasurementInitiation

|


broadcastContextSetup


|


broadcastContextRelease


|


broadcastContextModification|


multicastContextSetup


|


multicastContextRelease

|


multicastContextModification
|


multicastDistributionSetup

|


multicastDistributionRelease
|

pDCMeasurementInitiation

|


pRSConfigurationExchange

|

measurementPreconfiguration
,


...

}

F1AP-ELEMENTARY-PROCEDURES-CLASS-2 F1AP-ELEMENTARY-PROCEDURE ::= {



errorIndication






|


uEContextReleaseRequest




|


dLRRCMessageTransfer




|


uLRRCMessageTransfer




|


uEInactivityNotification



|


privateMessage






|


initialULRRCMessageTransfer



|


systemInformationDelivery



|


paging








|


notify








|


pWSRestartIndication




|


pWSFailureIndication




|


gNBDUStatusIndication




|


rRCDeliveryReport





|


networkAccessRateReduction



|


traceStart







|

deactivateTrace






|


dUCURadioInformationTransfer


|


cUDURadioInformationTransfer


|


resourceStatusReporting




|


accessAndMobilityIndication



|


referenceTimeInformationReportingControl|


referenceTimeInformationReport


|


accessSuccess






|


cellTrafficTrace





|


positioningAssistanceInformationControl

|


positioningAssistanceInformationFeedback
|


positioningMeasurementReport



|


positioningMeasurementAbort




|


positioningMeasurementFailureIndication

|


positioningMeasurementUpdate



|


positioningDeactivation





|

e-CIDMeasurementFailureIndication


|


e-CIDMeasurementReport





|


e-CIDMeasurementTermination




|


positioningInformationUpdate



|

multicastGroupPaging





|


broadcastContextReleaseRequest



|

multicastContextReleaseRequest



|

pDCMeasurementReport





|


measurementActivation





|

qoEInformationTransfer





|

measurementDeactivation

...

}

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
measurementActivation

F1AP-ELEMENTARY-PROCEDURE ::= {

INITIATING MESSAGE

MeasurementActivation


PROCEDURE CODE


id-measurementActivation


CRITICALITY



ignore

}

qoEInformationTransfer F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

QoEInformationTransfer


PROCEDURE CODE


id-QoEInformationTransfer 


CRITICALITY



ignore

}
measurementDeactivation

F1AP-ELEMENTARY-PROCEDURE ::= {

INITIATING MESSAGE

MeasurementDeactivation


PROCEDURE CODE


id-measurementDeactivation


CRITICALITY



ignore

}

-- **************************************************************
--

-- MEASUREMENT ACTIVATION PROCEDURE

--

-- **************************************************************

-- **************************************************************

--

-- Measurement Activation

--

-- **************************************************************

MeasurementActivation ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { MeasurementActivation-IEs} },


...

}

MeasurementActivation-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UE-F1AP-ID

CRITICALITY reject
TYPE GNB-CU-UE-F1AP-ID


PRESENCE mandatory
}|


{ ID id-gNB-DU-UE-F1AP-ID

CRITICALITY reject
TYPE GNB-DU-UE-F1AP-ID


PRESENCE mandatory
}|


{ ID id-PRS-Measurement-Info-List
CRITICALITY ignore
TYPE PRS-Measurement-Info-List PRESENCE mandatory},


...

} 

-- **************************************************************

--

-- QOE INFORMATION TRANSFER

--

-- **************************************************************

-- **************************************************************

--

-- QoE Information Transfer
--

-- **************************************************************

QoEInformationTransfer ::= SEQUENCE {


protocolIEs





ProtocolIE-Container

{{QoEInformationTransfer-IEs}},


...

}

QoEInformationTransfer-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UE-F1AP-ID


CRITICALITY reject
TYPE GNB-CU-UE-F1AP-ID




PRESENCE mandatory
}|


{ ID id-gNB-DU-UE-F1AP-ID


CRITICALITY reject
TYPE GNB-DU-UE-F1AP-ID




PRESENCE mandatory
}|


{ ID id-QoEInformationList


CRITICALITY ignore
TYPE QoEInformationList



PRESENCE optional
},


...

}

-- **************************************************************
--

-- MEASUREMENT DEACTIVATION PROCEDURE

--

-- **************************************************************

-- **************************************************************

--

-- Measurement Deactivation

--

-- **************************************************************

MeasurementDeactivation ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { MeasurementDeactivation-IEs} },


...

}

MeasurementDeactivation-IEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-UE-F1AP-ID

CRITICALITY reject
TYPE GNB-CU-UE-F1AP-ID


PRESENCE mandatory
}|


{ ID id-gNB-DU-UE-F1AP-ID

CRITICALITY reject
TYPE GNB-DU-UE-F1AP-ID


PRESENCE mandatory
}|


...

} 
END
-- ASN1STOP 

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.4.7
Constant Definitions
-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM F1AP-CommonDataTypes;

-- **************************************************************

--

-- Elementary Procedures

--

-- **************************************************************

id-Reset








ProcedureCode ::= 0

id-F1Setup








ProcedureCode ::= 1

id-ErrorIndication






ProcedureCode ::= 2

id-gNBDUConfigurationUpdate




ProcedureCode ::= 3

id-gNBCUConfigurationUpdate




ProcedureCode ::= 4

id-UEContextSetup






ProcedureCode ::= 5

id-UEContextRelease






ProcedureCode ::= 6

id-UEContextModification




ProcedureCode ::= 7

id-UEContextModificationRequired


ProcedureCode ::= 8

id-UEMobilityCommand





ProcedureCode ::= 9

id-UEContextReleaseRequest




ProcedureCode ::= 10

id-InitialULRRCMessageTransfer



ProcedureCode ::= 11

id-DLRRCMessageTransfer





ProcedureCode ::= 12

id-ULRRCMessageTransfer





ProcedureCode ::= 13

id-privateMessage






ProcedureCode ::= 14
id-UEInactivityNotification




ProcedureCode ::= 15

id-GNBDUResourceCoordination



ProcedureCode ::= 16

id-SystemInformationDeliveryCommand


ProcedureCode ::= 17

id-Paging








ProcedureCode ::= 18

id-Notify








ProcedureCode ::= 19

id-WriteReplaceWarning





ProcedureCode ::= 20

id-PWSCancel







ProcedureCode ::= 21

id-PWSRestartIndication





ProcedureCode ::= 22

id-PWSFailureIndication





ProcedureCode ::= 23

id-GNBDUStatusIndication 




ProcedureCode ::= 24

id-RRCDeliveryReport

 



ProcedureCode ::= 25

id-F1Removal







ProcedureCode ::= 26

id-NetworkAccessRateReduction



ProcedureCode ::= 27
id-TraceStart







ProcedureCode ::= 28

id-DeactivateTrace






ProcedureCode ::= 29

id-DUCURadioInformationTransfer



ProcedureCode ::= 30
id-CUDURadioInformationTransfer



ProcedureCode ::= 31

id-BAPMappingConfiguration




ProcedureCode ::= 32

id-GNBDUResourceConfiguration



ProcedureCode ::= 33

id-IABTNLAddressAllocation




ProcedureCode ::= 34

id-IABUPConfigurationUpdate




ProcedureCode ::= 35

id-resourceStatusReportingInitiation

ProcedureCode ::= 36

id-resourceStatusReporting




ProcedureCode ::= 37

id-accessAndMobilityIndication



ProcedureCode ::= 38

id-accessSuccess






ProcedureCode ::= 39

id-cellTrafficTrace 






ProcedureCode ::= 40 

id-PositioningMeasurementExchange


ProcedureCode ::= 41

id-PositioningAssistanceInformationControl
ProcedureCode ::= 42

id-PositioningAssistanceInformationFeedback
ProcedureCode ::= 43

id-PositioningMeasurementReport



ProcedureCode ::= 44

id-PositioningMeasurementAbort



ProcedureCode ::= 45

id-PositioningMeasurementFailureIndication
ProcedureCode ::= 46

id-PositioningMeasurementUpdate



ProcedureCode ::= 47
id-TRPInformationExchange




ProcedureCode ::= 48
id-PositioningInformationExchange


ProcedureCode ::= 49

id-PositioningActivation




ProcedureCode ::= 50
id-PositioningDeactivation




ProcedureCode ::= 51
id-E-CIDMeasurementInitiation



ProcedureCode ::= 52

id-E-CIDMeasurementFailureIndication

ProcedureCode ::= 53

id-E-CIDMeasurementReport




ProcedureCode ::= 54

id-E-CIDMeasurementTermination



ProcedureCode ::= 55

id-PositioningInformationUpdate



ProcedureCode ::= 56

id-ReferenceTimeInformationReport


ProcedureCode ::= 57
id-ReferenceTimeInformationReportingControl
ProcedureCode ::= 58

id-BroadcastContextSetup




ProcedureCode ::= 59

id-BroadcastContextRelease




ProcedureCode ::= 60

id-BroadcastContextReleaseRequest


ProcedureCode ::= 61
id-BroadcastContextModification



ProcedureCode ::= 62
id-MulticastGroupPaging





ProcedureCode ::= 63
id-MulticastContextSetup




ProcedureCode ::= 64
id-MulticastContextRelease




ProcedureCode ::= 65
id-MulticastContextReleaseRequest


ProcedureCode ::= 66
id-MulticastContextModification



ProcedureCode ::= 67
id-MulticastDistributionSetup



ProcedureCode ::= 68
id-MulticastDistributionRelease



ProcedureCode ::= 69
id-PDCMeasurementInitiation




ProcedureCode ::= 70
id-PDCMeasurementReport





ProcedureCode ::= 71

id-PDCMeasurementInitiationRequest


ProcedureCode ::= 72
id-PDCMeasurementInitiationResponse


ProcedureCode ::= 73

id-PDCMeasurementInitiationFailure


ProcedureCode ::= 74

id-pRSConfigurationExchange




ProcedureCode ::= 75

id-measurementPreconfiguration



ProcedureCode ::= 76

id-measurementActivation




ProcedureCode ::= 77

id-QoEInformationTransfer




ProcedureCode ::= 78
id-measurementDeactivation




ProcedureCode ::= 79
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5.2.11
Positioning function
This function allows to transfer location management messages between gNB-CU and gNB-DU. With this function, gNB-CU request TRP information from gNB-DU, and gNB-DU response to gNB-CU with the TRP information. With this function, gNB-CU request positioning measurements from gNB-DU, and gNB-DU response to gNB-CU with the positioning measurements.

The function allows to transfer the positioning assistance data from gNB-CU to gNB-DU. The gNB-DU is responsible for broadcasting the positioning assistance data according to the scheduling parameters available.

The function allows the gNB-CU to request the gNB-DU to configure PRS transmissions.

The function allows the gNB-CU to request the gNB-DU to configure measurement gap or PRS processing window.

The function allows the gNB-CU to request the gNB-DU to activate preconfigured measurement gaps or PRS processing window.
The function allows the gNB-CU to request the gNB-DU to deactivate preconfigured PRS processing window.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
6.1.11
Positioning procedures 
The F1 Positioning procedures are listed below:

-
Positioning Assistance Information Control procedure;
-
Positioning Assistance Information Feedback procedure;
-
Positioning Measurement procedure;
-
Positioning Measurement Report procedure;
-
Positioning Measurement Abort procedure;
-
Positioning Measurement Failure Indication procedure;
-
Positioning Measurement Update procedure;
-
TRP Information Exchange procedure;
-
Positioning Information Update; 

-
Positioning Information Exchange procedure;

-
Positioning Activation procedure;
-
Positioning Deactivation procedure;
-
E-CID Measurement Initiation;
-
E-CID Measurement Failure Indication procedure;
-
E-CID Measurement Report procedure;
-
E-CID Measurement Termination procedure.
-
PRS Configuration Exchange procedure;
-
Measurement Preconfiguration;

-
Measurement Activation;
-
Measurement Deactivation.
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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