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1
Introduction
At RAN3#108-e, the following was agreed:

A UE-associated F1AP procedure is used to convey UL NR E-CID information (e.g. Cell Portion ID) over F1.

Include support to signal UL Angle of Arrival information in NR E-CID messages in NRPPa; It is RAN3’s understanding that including this information in NRPPa does not imply introducing additional requirements on the UE in Rel-16
In this paper, we discuss the options for signaling Cell Portion ID and UL AoA over F1AP and provide a TP for TS 38.473.

2
Discussion
The gNB-CU must be able to request UL AoA, or Cell Portion ID, or both from the gNB-DU. Assuming that UE-associated F1AP procedures dedicated for positioning are used, there are two options:
Option 1:
Reuse the Positioning Information Exchange procedures by adding new IEs on top.

Option 2:
Introduce dedicated E-CID Measurement procedures in F1AP, by copying the respective procedures from NRPPa and filtering out functionality not relevant to the gNB-DU.

We believe that Option 2 is more straight-forward and would maintain the current 1:1 mapping of NRPPa procedures to F1AP procedures.
Proposal 1:
Introduce the E-CID Measurement Initiation (class 1), E-CID Measurement Report (class 2), E-CID Measurement Termination (class 2), and E-CID Measurement Failure Indication (class 2) procedures in F1AP, taking the respective procedures in NRPPa as baseline.
In order to enable the gNB-CU to request Cell Portion ID without requesting UL AoA, it is proposed to replace the “Cell-ID” codepoint in the Measurement Quantities Item IE with a “Cell Portion” codepoint. Note that in NRPPa, the Cell Portion ID is always provided, if available, in the E-CID MEASUREMENT INITIATION RESPONSE or E-CID MEASUREMENT REPORT. Keeping the “Cell-ID” codepoint would also work, but the gNB-CU does not have any need for the Cell ID information (just the Cell Portion ID, if available).
Proposal 2:
In the E-CID MEASUREMENT INITIATION REQUEST message, replace the “Cell-ID” codepoint with a “Cell Portion” codepoint.
3
Conclusion
The following is proposed:

Proposal 1:
Introduce the E-CID Measurement Initiation (class 1), E-CID Measurement Report (class 2), E-CID Measurement Termination (class 2), and E-CID Measurement Failure Indication (class 2) procedures in F1AP, taking the respective procedures in NRPPa as baseline.
Proposal 2:
In the E-CID MEASUREMENT INITIATION REQUEST message, replace the “Cell-ID” codepoint with a “Cell Portion” codepoint.
A text proposal for the TS 38.473 BL CR is provided in the Appendix.

Proposal 3:
Agree to the text proposal for the TS 38.473 BL CR provided in the Appendix.
In addition, RAN3 should discuss whether some NRPPa cause values should be copied to F1AP, e.g. (from 9.2.1 of NRPPa):

	Requested Item not Supported
	The NG-RAN node does not support the requested measurement object, or cannot provide the requested information item.

	Requested Item Temporarily not Available
	The NG-RAN node can temporarily not provide the requested measurement object or information item.


A
Appendix: TP for TS 38.473 BL CR
Start of text for TS 38.473
8.1
List of F1AP Elementary procedures

[Editor’s Notes: procedures and associated functions require further checking]
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

	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


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

	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


Next Change
8.x.12
E-CID Measurement Initiation

8.x.12.1
General

The purpose of E-CID Measurement Initiation procedure is to allow the gNB-CU to request the gNB-DU to report E-CID measurements used by LMF to compute the location of the UE.

8.x.12.2
Successful Operation
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Figure 8.x.12.2-1: E-CID Measurement Initiation procedure, successful operation
The gNB-CU initiates the procedure by sending an E-CID MEASUREMENT INITIATION REQUEST message. If the gNB-DU is able to initiate the requested E-CID measurements, it shall reply with the E-CID MEASUREMENT INITIATION RESPONSE message.

The Measured Results IE shall be included in the E-CID Measurement Result IE of the E-CID MEASUREMENT INITIATION RESPONSE message when measurement results other than the "Cell Portion" have been requested.
If the Report Characteristics IE is set to "OnDemand", the gNB-DU shall return the result of the measurement in the E-CID MEASUREMENT INITIATION RESPONSE message including, if available, the Geographical Coordinates IE in the E-CID Measurement Result IE, and the gNB-CU shall consider that the E-CID measurements for the UE has been terminated by the gNB-DU. If available, the gNB-DU shall include the Cell Portion ID IE in the E-CID MEASUREMENT INITIATION RESPONSE message.

If the Report Characteristics IE is set to "Periodic", the gNB-DU shall initiate the requested measurements and shall reply with the E-CID MEASUREMENT INITIATION RESPONSE message without including either the E-CID Measurement Result IE or the Cell Portion ID IE in this message. The gNB-DU shall then periodically initiate the E-CID Measurement Report procedure for the measurements, with the requested reporting periodicity.
8.x.12.3
Unsuccessful Operation
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Figure 8.2.1.3-1: E-CID Measurement Initiation procedure, unsuccessful operation
If the gNB-DU is not able to initiate at least one of the requested E-CID measurements, the gNB-DU shall respond with an E-CID MEASUREMENT INITIATION FAILURE message.

8.x.13
E-CID Measurement Failure Indication

8.x.13.1
General

The purpose of the E-CID Measurement Failure Indication procedure is for the gNB-DU to notify the gNB-CU that the E-CID measurements previously requested with the E-CID Measurement Initiation procedure can no longer be reported.

8.x.13.2
Successful Operation
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Figure 8.x.13.2-1: E-CID Measurement Failure Indication, successful operation
Upon reception of the E-CID MEASUREMENT FAILURE INDICATION message, the gNB-CU shall consider that the E-CID measurements for the UE have been terminated by the gNB-DU.

8.x.13.3
Unsuccessful Operation

Not applicable.

8.x.14
E-CID Measurement Report

8.x.14.1
General

The purpose of E-CID Measurement Report procedure is for the gNB-DU to provide the E-CID measurements for the UE to the gNB-CU.

8.x.14.2
Successful Operation
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Figure 8.x.14.2-1: E-CID Measurement Report procedure, successful operation
The gNB-DU initiates the procedure by sending an E-CID MEASUREMENT REPORT message. The E-CID MEASUREMENT REPORT message contains the E-CID measurement results according to the measurement configuration in the respective E-CID MEASUREMENT INITIATION REQUEST message.

The Measured Results IE shall be included in the E-CID Measurement Result IE of the E-CID MEASUREMENT REPORT message when measurement results other than the "Cell Portion" have been requested.
If available, the gNB-DU shall include the Geographical Coordinates IE in the E-CID Measurement Result IE in the E-CID MEASUREMENT REPORT message.

If available, the gNB-DU shall include the Cell Portion ID IE in the E-CID MEASUREMENT REPORT message.
8.x.14.3
Unsuccessful Operation

Not applicable.

8.x.15
E-CID Measurement Termination

8.x.15.1
General

The purpose of E-CID Measurement Termination procedure is to terminate periodical E-CID measurements for the UE performed by the gNB-DU.

8.x.15.2
Successful Operation
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Figure 8.x.15.2-1: E-CID Measurement Termination procedure, successful operation
The gNB-CU initiates the procedure by generating an E-CID MEASUREMENT TERMINATION COMMAND message. 

8.x.15.3
Unsuccessful Operation

Not applicable.

Next Change
9.2.x.20
E-CID MEASUREMENT INITIATION REQUEST

This message is sent by gNB-CU to initiate E-CID 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

	LMF UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, …)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min, …)
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (Cell Portion, NR Angle of Arrival, …)
	
	-
	-


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".


9.2.x.21
E-CID MEASUREMENT INITIATION RESPONSE

This message is sent by gNB-DU to indicate that the requested E-CID 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
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	ignore

	LMF UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	E-CID Measurement Result
	O
	
	9.3.1.x1
	
	YES
	ignore

	Cell Portion ID
	O
	
	9.3.1.x2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.x.22
E-CID MEASUREMENT INITIATION FAILURE

This message is sent by gNB-DU to indicate that the requested E-CID 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
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	ignore

	LMF UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.x.23
E-CID MEASUREMENT FAILURE INDICATION

This message is sent by gNB-DU to indicate that the previously requested E-CID measurement can no longer be reported.

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

	LMF UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore


9.2.x.24
E-CID MEASUREMENT REPORT

This message is sent by gNB-DU to report the results of the requested E-CID 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
	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

	LMF UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	E-CID Measurement Result
	M
	
	9.3.1.x1
	
	YES
	ignore

	Cell Portion ID
	O
	
	9.3.1.x2
	
	YES
	ignore


9.2.x.25
E-CID MEASUREMENT TERMINATION COMMAND

This message is sent by the gNB-CU to terminate the requested E-CID measurement.

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

	LMF UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1.. 256, …)
	
	YES
	reject


Next Change
9.3.1.x1
E-CID Measurement Result

The purpose of this IE is to provide the E-CID measurement result.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Geographical Coordinates
	O
	
	9.3.1.k
	The configured estimated geographical position of the antenna of the cell.

	Measured Results
	
	0 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>Value Angle of Arrival NR
	M
	
	UL Angle of Arrival

9.3.1.a1
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.


9.3.1.x2
Cell Portion ID

This IE gives the current Cell Portion associated with the target UE. The Cell Portion ID is the unique identifier for a cell portion within a cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Portion ID
	M
	
	INTEGER (0..4095)
	


Next Change
ASN.1 to be provided
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