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1	Introduction
For time synchronisation over F1AP, the following open issues were listed for further discussion in RAN3:
	Further discussion needed on the following (open issues):
-	usefulness of Uu Time Synchronisation Budget (cell level?) at the DU.
-	whether/how the Uu Time Synchronisation Error Budget affects RTI delivery (e.g. periodicity).
Further discussion of gNB-based PDC is postponed to next meeting to allow further RAN2 progress. The following may need further discussion depending on RAN2 discussion outcome:
-	For TA-based PDC at the gNB, it is FFS whether DU reports compensated RTI or the TA-value.
-	For RTT-based PDC, DU may need to report gNB Rx-Tx time different to the CU (FFS)



In this paper, we analyse the remaining open issues for time synchronization over F1AP. A text proposal for F1AP is also provided.
[bookmark: _Hlk527071819]2	Discussion
2.1	Uu Time Synchronisation Error Budget over F1AP
Time Synchronization Assistance Information (i.e., Uu Time Synchronisation Error Budget and Time Distribution Indication) can be received at the gNB-CU from another gNB (due to handover) or from the core network. However, it is still open if the gNB-DU should also receive the Uu time synchronization error budget (cell level?) or if the budget will influence RTI delivery periodicity. 
Periodic delivery of RTI to the UE is needed to ensure clock alignment at the UE with the 5G clock, in the presence of UE clock drift and mobility as described in section 4.1 of [1]. The accuracy of the device clock depends on implementation and other factors (e.g., environmental). Therefore, the Uu Synchronisation Error Budget is one factor that affects the needed interval/periodicity of RTI delivery, i.e., smaller budget requires more frequent RTI updates than a larger budget.
At a minimum, the Uu time synchronization error budget influences the PDC configuration the UE will have with the serving gNB to improve time synchronization accuracy even if the gNB and the UE are far away from each other. To do so, as already agreed in RAN3, the gNB-CU is responsible for controlling whether/how to perform PDC. However, PDC cannot be used for broadcast-based RTI delivery. To support broadcast-based RTI delivery, the gNB-DU must determine the SIB9 periodicity in either of two ways:
1)	The gNB-DU decides the needed SIB9 periodicity based on information that includes the cell-level Uu time synchronisation error budget received from the gNB-CU over F1AP; or
2)	The gNB-DU is configured via OAM with the SIB9 periodicity.
If OAM is assumed as baseline, the consequence is that if the configured SIB9 periodicity cannot achieve the required timing accuracy, the gNB-CU must decide to use unicast-based RTI with greater frequency and/or with PDC. This baseline may be sufficient for Rel-17, considering that we must conclude the work item at this meeting.
Proposal 1:	There is no need to signal the Uu Time Synchronisation Error Budget over F1AP in Rel-17.
2.2	Propagation Delay Compensation over F1AP
RAN3 has received an LS from RAN2 in [2], providing a long list of agreements on PDC for time synchronization. Of particular relevance to RAN3 are the following agreements from RAN2#116bis-e:
1.	Both RTT-based PDC and legacy TA-based PDC are supported.
2.	Both RTT-based UE side PDC and RTT-based gNB side PDC are supported. RTT-based gNB side PDC has to be a simple solution and converge by February meeting.
4.	For RTT-based UE side PDC, gNB Rx-Tx time difference, e.g., gNB Rx-Tx, shall be provided to UE via DLInformationTransfer signaling.
6.	For RTT-based gNB side PDC, RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report.
7.	For RTT-based gNB side PDC, besides UE Rx-Tx time difference, no additional information needs to be reported to NW.
In addition, the following agreement from RAN2#115-e is related to TA-based PDC:
1.	RAN2 assumes that gNB can perform pre-compensation.  RAN2 agrees to introduce signalling to enable/disable UE-side PDC.
Based on the above RAN2 agreements, there are RAN3 impacts to support TA-based gNB side PDC, RTT-based gNB side PDC, and RTT-based UE side PDC. The impacts are as follows:
-	For RTT-based PDC, the gNB-CU must obtain gNB Rx-Tx time difference measurements from the gNB-DU.
-	For TA-based PDC, the gNB-CU must obtain either TA measurement or Compensated RTI from the gNB-DU.
In case of gNB-side PDC, it is up to the gNB to perform the compensation for each UE and provide that dedicated time information to the specific UE it applies. The PDC measurement estimation or the compensated RTI is UE specific, so UE-associated procedure is preferred to control PDC via F1AP.
For RTT-based PDC, RAN2 agreed gNB Rx-Tx time difference is reported to the UE via DLInformationTransfer signalling and RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report to the gNB. 
The gNB-CU is responsible for configuring the RRC measurements to be performed by the UE. That is, the IE MeasConfig is part of the RRC information that is sent from the gNB-CU to the gNB-DU via F1AP. Therefore, the role of the gNB-DU for RTT-based PDC is to determine gNB Rx-Tx time difference measurement and provide it to the gNB-CU. To configure this reporting, UE-associated F1AP signalling is preferred.
Proposal 2:	For RTT-based PDC, UE-associated signalling is needed over F1AP to provide gNB Rx-Tx time difference measurement from gNB-DU to gNB-CU. 
For TA-based PDC, it remains open if the gNB-DU reports TA measurement or compensated RTI to gNB-CU via F1AP. To evaluate both alternatives, two metrics can be considered, achievable accuracy considering granularity and the signalling load in F1AP, as summarized in Table 1 below.
	Metric
	a) TA measurement
	b) Compensated RTI

	Accuracy
	Depends on the granularity of the new IE in F1AP that defines the NR timing advance.
	10ns (granularity of RTI IE structure).

	F1AP signalling 
	1) gNB-DU reports gNB-CU the uncompensated RTI periodically (non UE-associated signalling). This signalling is the conventional RTI reporting control the gNB-CU needs.
2) gNB-DU reports TA estimate to gNB-CU per UE (UE-associated signalling). The reporting from gNB-DU can be configured to be done when the TA estimate changes beyond X threshold, event-triggered from gNB-CU, or periodically.
	1) gNB-DU reports gNB-CU the uncompensated RTI periodically (non UE-associated signalling). This signalling is the conventional RTI reporting control the gNB-CU needs.
2) gNB-DU reports compensated RTI to gNB-CU per UE (UE-associated signalling). The reporting from gNB-DU needs to be done following the required RTI periodicity per UE. 


Table 1: TA-based PDC reporting attributes in F1AP comparison
Comparing the signalling needed in case a) and b), there is not a significant difference. However, for RTT-based PDC at gNB, the gNB-CU must perform the compensation and request measurements from the UE and gNB.  Therefore, it is beneficial to align TA-based PDC at gNB with this, i.e. compensation is a function of the gNB-CU, and the gNB-CU uses a common procedure to get TA or gNB Rx-Tx measurements from the gNB-DU.
Proposal 3:	For TA-based PDC, UE-associated signalling is needed over F1AP to provide TA measurement from gNB-DU to gNB-CU. gNB-CU is responsible for compensating RTI with the received PD estimation.
From our perspective, to have a signalling solution for all PDC methods, we propose the following key principles for F1AP (Figure 1 illustrates an example of signalling flow for gNB-side PDC):
-	The gNB-CU controls gNB-DU to report PDC measurement values (either TA value or gNB Rx-Tx time difference measurement). To make the signalling general for all methods, the new IE with the result can be named “PDC Measurement Result”.
-	The gNB-CU is responsible for compensating RTI using the last reported PDC measurement results from the gNB-DU for a UE.
-	New F1AP procedures for PDC using UE-associated signalling are introduced, modelled after existing procedures for E-CID measurements.
-	The DLInformationTransfer procedure is used to send gNB Rx-Tx measurement (for UE-side RTT-based PDC) or compensated RTI from gNB-CU to the UE (no RAN3 impact).
-	The new F1AP procedures for PDC are independent of positioning procedures already defined in F1AP. Nevertheless, if Rx-Tx time difference is already available at the gNB-CU due to positioning-related procedures, and the configuration of the positioning measurement is compatible with PDC procedure, the gNB-CU can opportunistically make use of the measurement for PDC also. It is up to the gNB-CU to pick up the right measurement to use. 



[bookmark: _Ref94791528]Figure 1: Example of proposed new UE-associated F1AP procedure for gNB-side PDC case.
Proposal 4:	Introduce a common set of UE-associated F1AP procedures to support both TA-based and RTT-based PDC: PDC Measurement Initiation (class 1) procedure and PDC Measurement Report (class 2) procedure.
3	Conclusions
In this paper, we analysed the remaining open issues for time synchronization assistance information over F1AP. The following is proposed:
Proposal 1:	There is no need to signal the Uu Time Synchronisation Error Budget over F1AP in Rel-17. 
Proposal 2:	For RTT-based PDC, UE-associated signalling is needed over F1AP to provide gNB Rx-Tx time difference measurement from gNB-DU to gNB-CU. 
Proposal 3:	For TA-based PDC, UE-associated signalling is needed over F1AP to provide TA measurement from gNB-DU to gNB-CU. gNB-CU is responsible for compensating RTI with the received PD estimation.
Proposal 4:	Introduce a common set of UE-associated F1AP procedures to support both TA-based and RTT-based PDC: PDC Measurement Initiation (class 1) procedure and PDC Measurement Report (class 2) procedure.

A TP for F1AP is provided in Annex A reflecting the necessary changes for the above proposals.
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
5GC	5G Core Network
5QI	5G QoS Identifier
AMF	Access and Mobility Management Function
ARP	Antenna Reference Point
ARPI	Additional RRM Policy Index
BH	Backhaul
CAG	Closed Access Group
CN	Core Network
CG	Cell Group
CGI	Cell Global Identifier 
CHO	Conditional Handover
CP	Control Plane 
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
DL	Downlink 
DL-PRS	Downlink Positioning Reference Signal
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
IAB	Integrated Access and Backhaul
IMEISV	International Mobile station Equipment Identity and Software Version number
LMF	Location Management Function
NID	Network Identifier
NPN	Non-Public Network
NSSAI	Network Slice Selection Assistance Information
PDC	Propagation Delay Compensation
posSIB	Positioning SIB
PNI-NPN	Public Network Integrated NPN
RANAC	RAN Area Code
RIM	Remote Interference Management
RIM-RS	RIM Reference Signal
RRC	Radio Resource Control
RSRP	Reference Signal Received Power
SNPN	Stand-alone Non-Public Network
S-NSSAI	Single Network Slice Selection Assistance Information
SUL	Supplementary Uplink
TAC	Tracking Area Code
TAI	Tracking Area Identity
TRP	Transmission-Reception Point
UL-AoA	Uplink Angle of Arrival 
UL-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
Z-AoA	Zenith Angles of Arrival
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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

	[bookmark: _Hlk32139762]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

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



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

	PDC Measurement Report
	PDC MEASUREMENT REPORT
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The purpose of the PDC Measurement Initiation procedure is to enable the gNB-CU to request the gNB-DU to report measurements used for propagadation delay compensation at the gNB-CU or UE. The procedure uses UE-associated signalling.
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Figure 8.12.x.2-1: PDC Measurement Initiation procedure, successful operation
The gNB-CU initiates the procedure by sending a PDC MEASUREMENT INITIATION REQUEST message. If the gNB-DU is able to initiate the requested PDC measurements, it shall reply with the PDC MEASUREMENT INITIATION RESPONSE message.
If the PDC Report Type IE is set to "OnDemand", the gNB-DU shall return the result of the measurement in the PDC MEASUREMENT INITIATION RESPONSE message including the PDC Measurement Result IE, and the gNB-CU shall consider that the PDC measurements for the UE have been terminated by the gNB-DU.
Interaction with the PDC Measurement Report procedure:
If the PDC Report Type IE is set to "Periodic", the gNB-DU shall initiate the requested measurements and shall reply with the PDC MEASUREMENT INITIATION RESPONSE message without including the PDC Measurement Result IE in this message. The gNB-DU shall then periodically initiate the PDC Measurement Report procedure for the measurements, with the requested reporting periodicity.
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Figure 8.12.x.3-1: PDC Measurement Initiation procedure, unsuccessful operation
If the gNB-DU is not able to initiate at least one of the requested PDC measurements, the gNB-DU shall respond with a PDC MEASUREMENT INITIATION FAILURE message.
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The purpose of the PDC Measurement Report procedure is for the gNB-DU to provide the PDC measurements for the UE to the gNB-CU. The procedure uses UE-associated signalling.
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Figure 8.12.y.2-1: PDC Measurement Report procedure, successful operation
The gNB-DU initiates the procedure by sending a PDC MEASUREMENT REPORT message. The PDC MEASUREMENT REPORT message contains the PDC measurement results according to the measurement configuration in the respective PDC MEASUREMENT INITIATION REQUEST message.
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Not applicable.
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9.2.11.x1	PDC MEASUREMENT INITIATION REQUEST
This message is sent by gNB-CU to initiate PDC measurements.
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
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PDC Report Type
	M
	
	ENUMERATED (OnDemand, Periodic, …)
	
	YES
	reject

	PDC Measurement Periodicity
	C-ifReportTypePeriodic
	
	INTEGER (0..512, …)
	Unit in radio frame.	Comment by Nokia: Values match those in the Reference Time Information Reporting Control message
	YES
	reject

	PDC Measurement Quantities
	
	1 .. <maxnoMeasPDC>
	
	
	EACH
	reject

	>PDC Measurement Quantities Item
	M
	
	ENUMERATED (NR TADV, gNB RX-TX, …)
	
	-
	



	Range bound
	Explanation

	maxnoMeasPDC
	Maximum no. of PDC measured quantities that can be configured and reported with one message. Value is 16.



	Condition
	Explanation

	ifReportTypePeriodic
	This IE shall be present if the PDC Report Type IE is set to the value "Periodic".
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This message is sent by gNB-DU to indicate that the requested PDC measurement is successfully initiated.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PDC Measurement Result
	O
	
	9.3.1.y1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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This message is sent by gNB-DU to indicate that the requested PDC measurement cannot be initiated.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



[bookmark: _Toc534903072][bookmark: _Toc51763683][bookmark: _Toc64448852][bookmark: _Toc66289511][bookmark: _Toc74154624][bookmark: _Toc81383368][bookmark: _Toc88658001]9.2.11.x4	PDC MEASUREMENT REPORT
This message is sent by gNB-DU to report the results of the requested PDC measurement.
Direction: gNB-DU  gNB-CU.
	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

	PDC Measurement Result
	M
	
	9.3.1.y1
	
	YES
	ignore
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The purpose of this IE is to provide the PDC measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PDC Measured Results List
	
	1
	
	

	>PDC Measured Results Item
	
	1 .. <maxnoMeasPDC>
	
	

	>>CHOICE Measured Results Value
	M
	
	
	

	>>>NR Timing Advance
	M
	
	FFS
	

	>>>gNB Rx-Tx Time Difference
	M
	
	9.3.1.170
	



	Range bound
	Explanation

	maxnoMeasPDC
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 16.
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9.4.3	Elementary Procedure Definitions
** unchanged text skipped **

	E-CIDMeasurementInitiationRequest,
	E-CIDMeasurementInitiationResponse,
	E-CIDMeasurementInitiationFailure,
	E-CIDMeasurementFailureIndication,
	E-CIDMeasurementReport,
	E-CIDMeasurementTerminationCommand,
	PDCMeasurementInitiationRequest,
	PDCMeasurementInitiationResponse,
	PDCMeasurementInitiationFailure,
	PDCMeasurementReport


** unchanged text skipped **

	id-E-CIDMeasurementInitiation,
	id-E-CIDMeasurementFailureIndication,
	id-E-CIDMeasurementReport,
	id-E-CIDMeasurementTermination,
	id-PDCMeasurementInitiationRequest,
	id-PDCMeasurementInitiationResponse,
	id-PDCMeasurementInitiationFailure,
	id-PDCMeasurementReport

** unchanged text skipped **

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		|
	pDCMeasurementInitiation,
	...
}

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				|
	pDCMeasurementReport,
	...
}

** unchanged text skipped **

positioningInformationUpdate F1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		PositioningInformationUpdate
	PROCEDURE CODE			id-PositioningInformationUpdate
	CRITICALITY				ignore
}

pDCMeasurementInitiation F1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		PDCMeasurementInitiationRequest
	SUCCESSFUL OUTCOME		PDCMeasurementInitiationResponse
	UNSUCCESSFUL OUTCOME	PDCMeasurementInitiationFailure
	PROCEDURE CODE			id-PDCMeasurementInitiation
	CRITICALITY				reject
}

pDCMeasurementReport F1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		PDCMeasurementReport
	PROCEDURE CODE			id-PDCMeasurementReport
	CRITICALITY				ignore
}

Next Change
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** unchanged text skipped **

	SpatialRelationPerSRSResource,
	PDCMeasurementPeriodicity,
	PDCMeasurementQuantities
	PDCMeasurementResult,
	PDCReportType

** unchanged text skipped **

	id-SRSSpatialRelationPerSRSResource,
	id-PDCMeasurementPeriodicity,
	id-PDCMeasurementQuantities,
	id-PDCMeasurementResult,
	id-PDCReportType,
	maxCellingNBDU,

** unchanged text skipped **

E-CIDMeasurementTerminationCommand ::= SEQUENCE {
	protocolIEs						ProtocolIE-Container		{{E-CIDMeasurementTerminationCommand-IEs}},
	...
}


E-CIDMeasurementTerminationCommand-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-LMF-UE-MeasurementID		CRITICALITY reject	TYPE LMF-UE-MeasurementID				PRESENCE mandatory	}|
	{ ID id-RAN-UE-MeasurementID		CRITICALITY reject	TYPE RAN-UE-MeasurementID				PRESENCE mandatory	},
	...
}

-- **************************************************************
--
-- PDC MEASUREMENT PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- PDC Measurement Initiation Request
--
-- **************************************************************

PDCMeasurementInitiationRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{PDCMeasurementInitiationRequest-IEs}},
	...
}

PDCMeasurementInitiationRequest-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-PDCReportType					CRITICALITY reject	TYPE PDCReportType						PRESENCE mandatory	}|
	{ ID id-PDCMeasurementPeriodicity		CRITICALITY reject	TYPE PDCMeasurementPeriodicity			PRESENCE conditional	}|
-- The above IE shall be present if the PDCReportType IE is set to “periodic” –-
	{ ID id-PDCMeasurementQuantities		CRITICALITY reject	TYPE PDCMeasurementQuantities			PRESENCE mandatory	},
	...
}

-- **************************************************************
--
-- PDC Measurement Initiation Response
--
-- **************************************************************

PDCMeasurementInitiationResponse ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{PDCMeasurementInitiationResponse-IEs}},
	...
}

PDCMeasurementInitiationResponse-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-PDCMeasurementResult		CRITICALITY ignore	TYPE PDCMeasurementResult		PRESENCE optional		}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional		},
	...
}

-- **************************************************************
--
-- PDC Measurement Initiation Failure
--
-- **************************************************************

PDCMeasurementInitiationFailure ::= SEQUENCE {
	protocolIEs						ProtocolIE-Container		{{PDCMeasurementInitiationFailure-IEs}},
	...
}

PDCMeasurementInitiationFailure-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-Cause						CRITICALITY ignore	TYPE Cause							PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional	},
	...
}

-- **************************************************************
--
-- PDC MEASUREMENT REPORT PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- PDC Measurement Report
--
-- **************************************************************

PDCMeasurementReport ::= SEQUENCE {
	protocolIEs						ProtocolIE-Container		{{PDCMeasurementReport-IEs}},
	...
}

PDCMeasurementReport-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-PDCMeasurementResult		CRITICALITY ignore	TYPE PDCMeasurementResult		PRESENCE mandatory	},
	...
}

END
-- ASN1STOP 
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** unchanged text skipped **

	id-SRSSpatialRelationPerSRSResource,
	id-PDCMeasurementQuantities-Item,
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofBPLMNsNR,
	maxnoofDLUPTNLInformation,
	maxnoofNrCellBands,
	maxnoofULUPTNLInformation,
	maxnoofQoSFlows,
	maxnoofSliceItems,
	maxnoofSIBTypes,
	maxnoofSITypes,
	maxCellineNB,
	maxnoofExtendedBPLMNs,
	maxnoofAdditionalSIBs,
	maxnoofUACPLMNs,
	maxnoofUACperPLMN,
	maxCellingNBDU,
	maxnoofTLAs,
	maxnoofGTPTLAs,
	maxnoofslots,
	maxnoofNonUPTrafficMappings,
	maxnoofServingCells,
	maxnoofServedCellsIAB,
	maxnoofChildIABNodes,
	maxnoofIABSTCInfo,
	maxnoofSymbols,
	maxnoofDUFSlots,
	maxnoofHSNASlots,
	maxnoofEgressLinks,
	maxnoofMappingEntries,
	maxnoofDSInfo,
	maxnoofQoSParaSets,
	maxnoofPC5QoSFlows,
	maxnoofSSBAreas,
	maxnoofNRSCSs,
	maxnoofPhysicalResourceBlocks,
	maxnoofPhysicalResourceBlocks-1,
	maxnoofPRACHconfigs,
	maxnoofRACHReports,
	maxnoofRLFReports,
	maxnoofAdditionalPDCPDuplicationTNL,
	maxnoofRLCDuplicationState,
	maxnoofCHOcells,
	maxnoofMDTPLMNs,
	maxnoofCAGsupported,
	maxnoofNIDsupported,
	maxnoofExtSliceItems,
	maxnoofPosMeas,
	maxnoofTRPInfoTypes,
	maxnoofSRSTriggerStates,
	maxnoofSpatialRelations,
	maxnoBcastCell,
	maxnoofTRPs,
	maxnoofAngleInfo,
	maxnooflcs-gcs-translation,
	maxnoofPath,
	maxnoofMeasE-CID,
	maxnoofSSBs,
	maxnoSRS-ResourceSets,
	maxnoSRS-ResourcePerSet,
	maxnoSRS-Carriers,
	maxnoSCSs,
	maxnoSRS-Resources,
	maxnoSRS-PosResources,
	maxnoSRS-PosResourceSets,
	maxnoSRS-PosResourcePerSet,
	maxnoofPRS-ResourceSets,
	maxnoofPRS-ResourcesPerSet,
	maxNoOfMeasTRPs,
	maxnoofPRSresourceSets,
	maxnoofPRSresources,
	maxnoofMeasPDC

** unchanged text skipped **

PDCMeasurementPeriodicity ::= INTEGER (0..512, ...)

PDCMeasurementQuantities ::= SEQUENCE (SIZE (1.. maxnoofMeasPDC)) OF ProtocolIE-SingleContainer { {PDCMeasurementQuantities-ItemIEs} }

PDCMeasurementQuantities-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-PDCMeasurementQuantities-Item	CRITICALITY reject	TYPE PDCMeasurementQuantities-Item		PRESENCE mandatory}
}

PDCMeasurementQuantities-Item ::= SEQUENCE {
	PDCmeasurementQuantitiesValue				PDCMeasurementQuantitiesValue,
	iE-Extensions								ProtocolExtensionContainer { { PDCMeasurementQuantitiesValue-ExtIEs} } OPTIONAL
}

PDCMeasurementQuantitiesValue-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

PDCMeasurementQuantitiesValue ::= ENUMERATED {
	nr-tadv,
	gNB-rx-tx,
	... 
}

[bookmark: _Hlk515361362]PDCMeasurementResult ::= SEQUENCE {
	pDCMeasuredResultsList		PDCMeasuredResultsList,
	iE-Extensions					ProtocolExtensionContainer { { PDCMeasurementResult-ExtIEs} } OPTIONAL
}

PDCMeasurementResult-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

PDCMeasuredResultsList ::= SEQUENCE (SIZE(1..maxnoofMeasPDC)) OF PDCMeasuredResults-Item

PDCMeasuredResults-Item ::= SEQUENCE {
	PDCMeasuredResults-Value 	PDCMeasuredResults-Value,
	iE-Extensions			ProtocolExtensionContainer {{ PDCMeasuredResults-Item-ExtIEs }}	 OPTIONAL
}

PDCMeasuredResults-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

PDCMeasuredResults-Value ::= CHOICE {
	tADV-NR					TADV-NR,
	rxTxTimeDiff			GNBRxTxTimeDiffMeas,
	choice-extension		ProtocolIE-SingleContainer { { PDCMeasuredResults-Value-ExtIEs} }
}

PDCMeasuredResults-Value-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

PDCReportType ::= ENUMERATED {
	onDemand,
	periodic,
	...
}

** unchanged text skipped **

TADV-NR ::= OCTET STRING	-- encoding FFS
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** unchanged text skipped **

id-ReferenceTimeInformationReportingControl	ProcedureCode ::= 58
id-PDCMeasurementInitiation					ProcedureCode ::= x1
id-PDCMeasurementReport						ProcedureCode ::= x2

** unchanged text skipped **

maxnoofPRSresources						INTEGER ::= 64
maxnoofMeasPDC							INTEGER ::= 16

** unchanged text skipped **

id-SRSSpatialRelationPerSRSResource					ProtocolIE-ID ::= 435
id-PDCMeasurementPeriodicity						ProtocolIE-ID ::= xx1
id-PDCMeasurementQuantities							ProtocolIE-ID ::= xx2
id-PDCMeasurementQuantities-Item					ProtocolIE-ID ::= xx3
id-PDCMeasurementResult								ProtocolIE-ID ::= xx4
id-PDCReportType									ProtocolIE-ID ::= xx5


End of Text Proposal for TS 38.473
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