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1	Information
Related to Rel 17 NR-IIoT, RAN1#107-e has agreed the following on PDC:
	For Rel-17  
· Support RTT-Based PDC method
· Support PDC method based on legacy TA-based mechanism
· No RAN1/RAN4 specification impact expected



This paper discusses PDC TA based method and E-CID measurement.
2	Discussion
In order to implement the RTT PDC based on TA, we would like to discuss the relation with the Positioning E-CID measurement.
The starting point is, if there is a TA measurement already started, we should not request gN-DU to run the same measurement twice, in order to save resource. In this case, the E-CID measurement is used in PDC TA-based.
2.1	When the E-CID with “NA Timing Advanced” measurement has already started
E-CID has been updated to include TA measurement. Let us first look at the existing E-CID procedure in F1AP:
9.2.12.20	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

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

	E-CID Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, …, 20480ms, 40960ms)
	
	YES
	reject

	E-CID Measurement Quantities
	
	1 .. <maxnoofMeasE-CID>
	
	
	EACH
	reject

	>E-CID Measurement Quantities Item
	M
	
	ENUMERATED (Default, NR Angle of Arrival, …, NR Timing Advance)
	If “Default” is the only requested measurement quantity, it indicates that the Measured Results List IE need not be included in response or reporting messages.
	-
	



	Range bound
	Explanation

	maxnoofMeasE-CID
	Maximum no. of E-CID measured quantities that can be configured and reported with one message. Value is 64.



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the E-CID Report Characteristics IE is set to the value "Periodic".
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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
	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
	O
	
	9.3.1.199
	
	YES
	ignore

	Cell Portion ID
	O
	
	9.3.1.200
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore




9.3.1.199 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 
	 
	9.3.1.184 
	The configured estimated geographical position of the antenna of the cell. 

	Measured Results List 
	 
	0..1 
	 
	 

	>E-CID Measured Results Item 
	 
	1 .. <maxnoMeasE-CID> 
	 
	 

	>>CHOICE Measured Results Value 
	M 
	 
	 
	 

	>>>Value Angle of Arrival NR 
	M 
	 
	UL Angle of Arrival 
9.3.1.167 
	 

	>>> Value Timing Advance NR 
	M 
	 
	INTEGER (0.. 7690) 
	As defined in TS 38.215 [42]  


 
	Range bound 
	Explanation 

	maxnoMeasE-CID 
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 64. 


 
Observation 1: The NR Timing Advance measurement in E-CID is exactly the same as we would need in RRT PDC when TA method is used.
Prioposal 1: if the E-CID measurement with “NR Timing Advance” code point has been started by LMF in NG-RAN node, gNB-CU should make use of the existing E-CID measurement when computing TA for PDC.
Proposal 2: if multiple E-CID measurements with “NR Timing Advance” code point exist, it is gNB-CU to pick up the right measurement to use, e.g. with desired “Peirodicity”.
Proposal 3: It is proposed to RAN3 to discuss and agree to specify if the E-CID with NR Timing Advance exist, gNB-CU shall reuse the measurement result.

2.2	When the E-CID with “NA Timing Advanced” measurement has not started
However, there will be case that the E-CID measurement with “NR Timing Advance” is not started by LMF, in this case, gNB-CU is responsible to start such measurement towards gNB-DU.
We propose to introduce new procedure, as shown in below:
	
9.2.x.y       RTT PDC MEASUREMENT INITIATION REQUEST
This message is sent by gNB-CU to initiate RTT 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

	RAN UE RTT PDC Measurement ID
	M
	
	INTEGER (1..16, …)
	
	YES
	reject

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

	E-CID Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, …, 20480ms, 40960ms)
	
	YES
	reject

	RTT PDC Measurement Quantities
	
	1 .. <maxnoofMeasRTT-PDC>
	
	
	EACH
	reject

	>RTT-PDC Measurement Quantities Item
	M
	
	ENUMERATED (NR Timing Advance, …)
	
	-
	



	Range bound
	Explanation

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



	Condition
	Explanation

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



9.2.x.w	RTT PDC MEASUREMENT INITIATION RESPONSE
This message is sent by gNB-DU to indicate that the requested RTT 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

	RAN UE RTT PDC Measurement ID
	M
	
	INTEGER (1.. 16, …)
	
	YES
	reject

	RTT-PDC Measurement Result
	O
	
	9.3.x.y
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore




9.3.x.y RTT-PDC Measurement Result 
The purpose of this IE is to provide the RTT-PDC measurement result. 

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

	Measured Results List 
	 
	0..1 
	 
	 

	>RTT-PDC Measured Results Item 
	 
	1 .. <maxnoMeasRTT-PDC> 
	 
	 

	>>CHOICE Measured Results Value 
	M 
	 
	 
	 

	>>> Value Timing Advance NR 
	M 
	 
	INTEGER (0.. 7690) 
	As defined in TS 38.215 [42]  


	Range bound
	Explanation

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







Proposal 4: It is proposed that RAN3 to discuss and agree the RTT PDC Measurement procedure. This is to be used when there is no E-CID measurement started.
3	Proposals
Observation 1: The NR Timing Advance measurement in E-CID is exactly the same as we would need in RRT PDC when TA method is used.
Prioposal 1: if the E-CID measurement with “NR Timing Advance” code point has been started by LMF in NG-RAN node, gNB-CU should make use of the existing E-CID measurement when computing TA for PDC.
Proposal 2: if multiple E-CID measurements with “NR Timing Advance” code point exist, it is gNB-CU to pick up the right measurement to use, e.g. with desired “Peirodicity”.
Proposal 3: It is proposed to RAN3 to discuss and agree to specify if the E-CID with NR Timing Advance exist, gNB-CU shall reuse the measurement result.
Proposal 4: It is proposed that RAN3 to discuss and agree the RTT PDC Measurement procedure. This is to be used when there is no E-CID measurement started.
Text Proposal to F1AP
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The purpose of RTT PDC Measurement Initiation procedure is to allow the gNB-CU to request the gNB-DU to report TA measurements. The procedure uses UE-associated signalling.
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Figure 8.x.y.2-1: RTT PDC Measurement Initiation procedure, successful operation
The gNB-CU initiates the procedure by sending an RTT PDC MEASUREMENT INITIATION REQUEST message. If the gNB-DU is able to initiate the requested RTT PDC measurements, it shall reply with the RTT PDC MEASUREMENT INITIATION RESPONSE message.
If the RTT PDC Report Characteristics IE is set to "OnDemand", the gNB-DU shall return the result of the measurement in the RTT PDC MEASUREMENT INITIATION RESPONSE message. The Measured Results List IE shall be included in the RTT PDC Measurement Result IE of the RTT PDC MEASUREMENT INITIATION RESPONSE message.

9.2.x.y       RTT PDC MEASUREMENT INITIATION REQUEST
This message is sent by gNB-CU to initiate RTT 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

	RAN UE RTT PDC Measurement ID
	M
	
	INTEGER (1..16, …)
	
	YES
	reject

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

	RTT PDC Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, …, 20480ms, 40960ms)
	
	YES
	reject

	RTT PDC Measurement Quantities
	
	1 .. <maxnoofMeasRTT-PDC>
	
	
	EACH
	reject

	>RTT-PDC Measurement Quantities Item
	M
	
	ENUMERATED (NR Timing Advance, …)
	
	-
	



	Range bound
	Explanation

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



	Condition
	Explanation

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



9.2.x.w	RTT PDC MEASUREMENT INITIATION RESPONSE
This message is sent by gNB-DU to indicate that the requested RTT 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

	RAN UE RTT PDC Measurement ID
	M
	
	INTEGER (1.. 16, …)
	
	YES
	reject

	RTT-PDC Measurement Result
	O
	
	9.3.x.y
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore




9.3.x.y RTT-PDC Measurement Result 
The purpose of this IE is to provide the RTT-PDC measurement result. 

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

	Measured Results List 
	 
	0..1 
	 
	 

	>RTT-PDC Measured Results Item 
	 
	1 .. <maxnoMeasRTT-PDC> 
	 
	 

	>>CHOICE Measured Results Value 
	M 
	 
	 
	 

	>>> Value Timing Advance NR 
	M 
	 
	INTEGER (0.. 7690) 
	As defined in TS 38.215 [42]  


	Range bound
	Explanation

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