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During RAN3_121-bis meeting, the principles of periodic UE Performance Feedback reporting were agreed. It remains for further discussions whether to enable or not UE Performance Feedback measurements collection with a different periodicity than the UE Performance Feedback reporting periodicity which is defined by Reporting Periodicity IE of the Data Collection Request message.
In this paper we highlight the benefits of defining a dedicated IE for the UE Performance Feedback measurements collection periodicity and we provide a text proposal for implementing it.  

2	Periodic UE Performance Feedback collection and reporting
During the RAN3_121-bis meeting discussions, a clear distinction between UE Performance Feedback measurements reporting periodicity and UE Performance Feedback measurements collection periodicity was made. While for the former has been agreed to be defined by the Reporting Periodicity IE in the Data Collection Request message, the definition/introduction of the later was left for further discussions as per the FFS captured in the chairman’s notes and reminded here below for reader’s convenience:
· FFS on whether to introduce the measurement collection periodicity for UE performance feedback collection.
While the proposal to define a dedicated IE for the UE Performance Feedback measurements collection periodicity was brought to RAN3’s attention during the last meeting by other companies, in this paper we show our support for this proposal and we outline a list of reason for which we believe the introduction of a dedicated IE for the UE Performance Feedback measurements collection periodicity would  enhance the performance of UE Performance Feedback reporting.
  
The Data Collection Reporting procedure can be used to collect several metrics and predictions, and the periodicity of the Data Collection Reporting procedure, namely the periodicity at which the Data Collection Update messages are signalled, is dictated by the Reporting Periodicity IE in the Data Collection Request message. The measurement objects that have so far been agreed in addition to UE Performance Feedback are Predicted Radio Resource Status, Predicted Number of Active UEs, Predicted RRC connections  and Energy cost. 

Observation 1: The agreed metrics/predictions (excluding UE Performance Feedback) are expected to be consistent across short periods of time, e.g., in the order of a few seconds. Therefore, there may not be a need to request a short periodicity for their reporting, e.g., in the order of milliseconds. These metrics are of interest to a neighbor gNB over longer periods of time, i.e., in the order of a few seconds as the smallest granularity.
In addition to the above, it has also been agreed that the Data Collection Reporting procedure shall include, Average UE throughput DL Average UE throughput UL, Average packet delay, Average packet loss, as part of the UE Performance Feedback measurements. Contrary to the list of metrics included in the Data Collection Reporting procedure, for the UE performance feedback metric, the source gNB is primarily interested in observing the performance that a UE receives from a target gNB and for a short duration immediately after the handover execution, i.e., as soon as the handover has been performed and data transmission has commenced. Therefore, the UE Performance Feedback metrics are likely to be reported with a much finer periodicity, e.g. in the order of hundreds of milliseconds to a few seconds. It is worth noting that reporting other metrics at the time granularity needed for the UE performance feedback would lead to significant signalling overhead, while reporting UE Performance Feedback at the time granularity dictated by the other metrics would significantly diminish the value of the UE Performance Feedback, which will not enable monitoring of UE performance shortly after handovers.

Observation 2: UE Performance Feedback, when compared to the other metrics in Data Collection Reporting, has different requirements on the time granularity. UE Performance Feedback metrics should be reported with a much smaller periodicity than other metrics, e.g. hundreds of milliseconds. 

A logical solution to resolve the conflicting timespans between the metrics is to collect the metric with the finer time resolution, i.e., the UE Performance Feedback, several times per reporting duration. The multiple samples of the UE Performance Feedback, collected during a reporting period can be signalled to the neighbour in a Data Collection update message as a list of values that have been collected at the specified periodicity. 
Observation 3: To achieve the collection of UE performance Feedback at a finer time granularity than the reporting periodicity a new IE, indicating the UE Performance measurement collection period, needs to be added to the Data Collection Request message. 

Proposal 1: Introduce a new IE that specifies the measurement collection periodicity of UE Performance Feedback as part of the Data Collection Request message.

Below we show an example of the above proposal in the Data Collection Request message:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID 
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID 
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the NG-RAN node2 is requested to report.
First Bit = Predicted Radio Resource Status,
Second Bit = Predicted Number of Active UEs,
Third Bit = Predicted RRC Connections 
Fourth Bit = Average UE Throughput DL,
Fifth Bit = Average UE Throughput UL,
Sixth Bit = Average Packet Delay,
Seventh Bit = Average Packet Loss
Eighth Bit = Energy Cost
Ninth Bit = Measured UE Trajectory

	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore

	Requested Prediction Time
	O
	
	INTEGER (1..60, ...)
	For one time reporting, it indicates the point in time, measured from reception of the DATA COLLECTION REQUEST message, for which predictions are provided. For periodic reporting, it indicates the points in time, measured from the reception of the DATA COLLECTION REQUEST message　and shifted by each reporting period, for which predictions are provided.

	YES
	ignore

	Additional UE Trajectory Reporting Conditions (FFS on the name)
	O
	
	9.2.3.P
	
	YES
	ignore

	UE Performance Configuration 
	O
	
	9.2.3.N
	
	YES
	ignore



Where the UE Performance Configuration can be defined as follows:

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

	Measurements Collection Duration
	O
	
	INTEGER (1,.., 2000,…)
	Time in milliseconds during which UE Performance measurements are collected

	Measurements Collection Periodicity
	O
	
	INTEGER (1,.., 1000,…)
	Periodicity in milliseconds at which UE Performance measurements are collected



The Data Collection Update message, which carries the collected metrics to the neighbor gNB shall also be enhanced such that the UE performance Feedback is represented as a list of UE performance feedback metrics, where each entry in the list of the UE performance metrics is collected during the UE Performance Feedback Measurement Periodicity. Such an example for the Data Collection Update message is given below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID 
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID 
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell Info Result List 
	
	0..1
	
	
	YES
	ignore

	>Cell AI/ML Info Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>Predicted Radio Resource Status
	O
	
	9.2.2.50
	
	–
	

	>>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	
	–
	

	>>Predicted RRC Connections
	O
	
	9.2.2.56
	
	–
	

	UE Associated Info Result List
	
	0..1
	
	
	YES
	FFS

	>UE Associated Info Result Item
	
	1 .. < maxnoofUEReports >
	
	
	–
	

	>>UE Assistant Identifier (FFS on the name)
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	NG-RAN node UE XnAP ID allocated by NG-RAN node1
	–
	

	>>UE Performance Measurement List
	
	0..1
	
	Indicates the UE Performance Measurements collected in chronological order during the Measurement Collection Duration and at the Measurements Collection Periodicity
	YES
	Ignore

	>>>UE Performance Measurement Item
	
	1..< MaxNoPerformanceMeasurementsPerUE >
	
	
	
	

	>>>>UE Performance Measurement
	O
	
	9.2.3.Y
	
	–
	

	>>Measured UE Trajectory 
	O
	
	9.2.3.P1
	It contains information about cells that a UE has connected to.
	–
	

	Energy Cost
	O
	
	INTEGER (0..10000,…)
	The node level measured Energy Consumption index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale. (FFS)
	YES
	FFS



Proposal 2: Extend the Data Collection Update message to include a list of UE performance measurement items, where each item in the list corresponds to one UE Performance measurement sample collected during a UE Performance Measurement Collection Period. 

Proposal 3: The elements of the UE Performance Measurement List are ordered according to their time of collection.
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In this paper we highlight the benefits of introducing a dedicated IE in the DATA COLLECTION REQUEST message for UE Performance Feedback measurements collection periodicity and we make the following observations and proposals:
Observation 1: The agreed metrics/predictions (excluding UE Performance Feedback) are expected to be consistent across short periods of time, e.g., in the order of a few seconds. Therefore, there may not be a need to request a short periodicity for their reporting, e.g., in the order of milliseconds. These metrics are of interest to a neighbor gNB over longer periods of time, i.e., in the order of a few seconds as the smallest granularity.
Observation 2: UE Performance Feedback, when compared to the other metrics in Data Collection Reporting, has different requirements on the time granularity. UE Performance Feedback metrics should be reported with a much smaller periodicity than other metrics, e.g. hundreds of milliseconds. 
Observation 3: To achieve the collection of UE performance Feedback at a finer time granularity than the reporting periodicity a new IE, indicating the UE Performance measurement collection period, needs to be added to the Data Collection Request message. 

Proposal 1: Introduce a new IE that specifies the measurement collection periodicity of UE Performance Feedback as part of the Data Collection Request message.
Proposal 2: Extend the Data Collection Update message to include a list of UE performance measurement items, where each item in the list corresponds to one UE Performance measurement sample collected during a UE Performance Measurement Collection Period. 
Proposal 3: The elements of the UE Performance Measurement List are ordered according to their time of collection.

Proposal 4: Agree to the TP in R3-237482, reflecting the changes in the proposals

