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1	Introduction
In this contribution we discuss a few remaining aspects, related to UE Performance Feedback. 
In RAN3 #121 we captured the following open point:
If the UE moves to Idle/Inactive or it hands over to another cell during the Reporting Duration, collection of UE Performance Feedback is terminated. Whether an explicit or implicit indication on the latter events or any other events is signalled to the requesting node needs further discussions.
In addition, RAN3 #121bis we captured the following as common understanding:
For one pair of measurement IDs, the frequency at which the data collection update messages are signaled is determined by the current reporting periodicity IE.
We also agreed the following related to UE Performance feedback reporting periodicity “The reporting periodicity for UE performance feedback reuses the existing Reporting Periodicity in Data Collection Request message.” and captured the following FFS related to whether to introduce the measurement collection periodicity for UE Performance feedback:
FFS on whether to introduce the measurement collection periodicity for UE performance feedback collection.
In addition, we agreed the following related to the UE Performance feedback measurement collection duration:
UE performance feedback measurement collection duration is the time duration starting at handover execution.
The measurement collection durations for UE performance feedback and UE trajectory are not expressed as single IE.
Introduce UE Performance Configuration in the Data Collection Request message.
UE Performance Configuration contains the UE performance feedback measurement collection duration.
We also captured an FFS related to the name and range of values of UE Performance configuration. An existing open point related to UE Performance is regarding how to capture Average Packet Delay. 
Even though we discussed whether to send an explicit event indication from the target node to the source node for UE Performance feedback there was no consensus on that. In this contribution, we discuss those open points. We also provide a Text Proposal to TS 38.423.
2	UE Performance Configuration
In the last meeting, we agreed that there will be a new IE, UE Performance Configuration IE (FFS on the name) in the DATA COLLECTION REQUEST message to indicate the configuration for the collection of UE Performance. The IE comprises a duration for measurement collection which starts at completion of successful handover. The duration is configured in the Data Collection Initiation procedure and is common across all UEs. By configuring this time duration the source will be able to know when to expect UE Performance from the target node; In case of periodic reporting, for each handover for which UE performance is requested the actual report will be received at reporting occasions indicated by the reporting periodicity and the last report will be sent latest at the first reporting occasion after UE Performance measurement collection duration has expired, while for one-shot reporting UE performance will be reported latest at the end of the reporting duration. We support to keep the current name for UE Performance Configuration IE and remove the FFS. 
Proposal 1: Adopt the name UE Performance Configuration IE by removing the FFS on the name.

2.1 Measurement collection periodicity for UE performance feedback collection
In the last meeting we introduced an FFS on whether to introduce a measurement collection periodicity for UE performance feedback collection. We think that introducing a separate measurement collection periodicity additionally to reporting periodicity would be useful to allow different averaging possibilities for the UE Performance. This is especially important because UE Performance is, inherently, different to other measurements that are being reported through the Data Collection Reporting procedures. UE Performance feedback is needed to monitor average UE performance shortly after a handover to determine whether the handover decision was a good one. 

Observation 1: UE Performance feedback is needed to monitor average UE performance shortly after a handover to determine whether the handover decision was a good one.

However, since the source configuring the reporting cannot know with certainty the mobility pattern of a UE with respect to velocity and direction in the cells of the target node or the cell size of the target node where the handover will be executed, the source cannot know in advance what is the right timing configuration for the UE Performance measurement collection duration. Since this is configured once in the DATA COLLECTION REQUEST and is applicable for all UEs, it must be long enough to allow for sufficient measurement collection at the target node for different UE types, supporting different mobility patterns and for different cell sizes. Otherwise, there is a risk that only a few UE performance measurement samples (or even none) will be collected for a given reporting periodicity, which may not be statistically significant to provide meaningful UE Performance results. 

Observation 2: Measurement Collection Duration (FFS on the name) in UE Performance Configuration needs to be long enough to allow for sufficient UE Performance measurement collection at the target node.

However, this means that it may be longer than the desired time interval over which UE performance needs to be observed. In case of periodic reporting, the UE Performance averaging could be done according to the reporting periodicity of the DATA COLLECTION REQUEST procedure. However, it is not a good principle to utilize reporting timing parameters to calculate an average and therefore correlate the calculation of a measurement to the reporting configuration. Besides, this may create unnecessary signalling of other measurements (e.g., load predictions, energy cost metric) configured in parallel in case UE performance needs to be monitored over a shorter interval. 

Observation 3: It is not a good design principle to calculate UE Performance averaging over the reporting periodicity of the DATA COLLECTION REQUEST message.

A separate IE defining the measurement collection periodicity will provide flexibility to take into account specific radio conditions and e.g., typical UE velocities in the target cell.

Proposal 2: Introduce a new dedicated Measurement Collection Periodicity IE, used for averaging of UE performance feedback.

The current reporting periodicity defined values are encoded as ENUMERATED (500ms, 1000ms, 2000ms, 5000ms, 10000ms,…). In order to collect UE Performance at a finer granularity we propose to introduce a new IE that enables averaging of UE Performance over smaller time periods as compared to the reported values of existing reporting periodicity. Therefore, we think that we need to introduce additionally periods of 100ms and 200ms.

Proposal 3: The new dedicated Measurement Collection Periodicity IE has the same encoding with the current reporting periodicity IE, enabling finer periodicities for measurement collection, is extensible, and takes values ENUMERATED (100ms, 200ms, 500ms, 1000ms, 2000ms, 5000ms, 10000ms,…).
One FFS related to UE Performance feedback collection relates to the details of Measurement Collection Duration (FFS on the name) IE. In our view, it should also be encoded as an ENUMERATED type that is extensible and that takes values 5, 10, 20 and 30 seconds. If other values seem necessary, those could be added when the need is identified. We also propose to name the IE as UE Performance Measurement Collection Duration IE.
Proposal 4: Rename Measurement Collection Duration IE (FFS on the name) to UE Performance Measurement Collection Duration IE.
Proposal 5: UE Performance Measurement Collection Duration IE is encoded as an ENUMERATED type, that is extensible, and which takes values ENUMERATED( 5s, 10s, 20s, 30s,…).

In Figure 1, we show an example of UE Performance feedback reporting after a Handover for 3 UEs, UE1, UE2 and UE3. The figure takes into account that handovers are triggered at different times for different UEs, therefore the different handovers are successfully completed at 250 ms, 400 ms, and 900 ms respectively. The reporting periodicity is assumed to be 500 ms (shown in the x-axis of the figure). If a separate measurement collection periodicity is used this will lead to different averages being created in between reporting time instances. In the figure, we indicate by “Avg(i,j)” the average UE Performance that is obtained by averaging the UE i performance measurements collected during the j-th UE performance measurement collection period. For example, for the reporting period between 500 – 1000 ms, 1 UE performance measurement average originates from UE1, 1 from UE2 and 0 from UE3, while, for the reporting period between 1000 – 1500 ms, it will be 2, 1 and 1 UE performance measurement averages, respectively. 


[bookmark: _Ref149821897]Figure 1 Example of UE Performance averaging over time duration
2.2 Events to stop UE Performance Measurement Collection 

During the measurement collection duration, UE may move to idle or inactive or it may hand over to another cell. Those would be events to stop the UE Performance measurement collection. In general, we identify two types of events that may impact UE Performance measurement collection:
1. Events that terminate a measurement: This event category comprises events that will make a UE Performance measurement terminate. In this category, the event of RRC state transition of a UE can be included, since, if a UE switches to RRC_IDLE or RRC_INACTIVE states, then the defined measurements for UE Performance Feedback cannot be measured anymore and, therefore, the measurements must be stopped by the target NG-RAN node. It also includes the event that UE is handed over to another NG-RAN node. In both those cases, the target NG-RAN node cannot measure anymore the requested UE Performance Feedback.

2. Events that impact the measurement value: This category comprises all those events that would still allow UE Performance Feedback to be reported, but that would impact how much relevant the reported measurement values are to evaluate the performance of a given handover. Such events could include the following:
· UE transition to another cell within the target NG-RAN node
· Enabling of different features by the target NG-RAN node, such as carrier aggregation, DRB addition/deletion/modification, which may impact the measurement of UE performance. 

When any of the above events is detected at the target NG-RAN node, UE Performance measurement collection needs to be stopped.

In the last meeting we discussed whether to send an explicit event indication from the target node to the source node to indicate the event that terminated UE Performance measurement collection. In our view there are three possible options:


- Option 1: Target NG-RAN node sends an explicit indication that UE performance measurement collection has stopped. Target NG-RAN node also includes a cause value to tell the source node which of the configured events stopped the collection of UE Performance measurements. 
- Option 2: Target NG-RAN node sends an explicit indication that UE performance measurement collection has stopped without indicating which of the configured events stopped the collection of UE Performance measurements. 
- Option 3: Target NG-RAN node does not send an explicit indication to the source NG-RAN node and source node only receives the last UE performance measurement report without an indication of the trigger that stopped the UE performance measurement collection.
In our view, for all the identified events source node does not need to know what triggered the stopping of UE performance measurement collection. Even if the source NG-RAN node knew the exiting event for UE Performance measurement collection at the target NG-RAN node, it would not enable the source NG-RAN node in making better decisions, since all those identified events are under the control of the target NG-RAN node; source cannot prevent a UE from going to RRC_IDLE state or from being handed over to another NG-RAN node. 
Proposal 6:  Target NG-RAN node does not explicitly indicate to the source NG-RAN node the trigger that stopped UE performance measurement collection. 

Even though no explicit indication to the source node is needed to indicate the trigger that stopped UE Performance measurement collection, we think that the source node needs to know if UE Performance has stopped earlier. For example, this enables the source to release the context for the reporting UEs earlier. 

Observation 4: It would be useful for the source node to know that UE Performance measurement reporting stopped before the expiration of the Measurement Collection Duration, e.g., in order to release UE Context earlier.

In most cases, when a reporting node stops reporting UE performance measurements, the node receiving this information may deduce that UE performance measurement reporting has stopped earlier due to a triggering event. This is because, for example, the last UE performance measurement report will be received before the end of the Reporting Duration. However, enabling this would imply that the source node would need to maintain a timer that is initiated at completion of successful HO to measure the time when the last measurement report is received by the reporting node. Such timer could complexify implementation. 

Therefore, we think that a better approach would be to allow the reporting node to indicate to the requesting node the termination of UE Performance reporting, as in Options 1 and 2. 

Proposal 7: The node reporting UE performance measurements indicates to the node that requested this information that UE performance measurement collection has terminated before the expiration of the Measurement Collection Duration.
2.3 Average Packet Delay
From TS 38.314, we have that the RAN part of DL packet delay measurement comprises:
-	D1 (DL delay in over-the-air interface), referring to Average delay DL air-interface in TS 28.552 (5.1.1.1.1)
-	D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552 (5.1.3.3.3)
-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 (5.1.3.3.2)
-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 (5.1.3.3.1)
The DL packet delay measurements D1, D2, D3, D4 are measured per DRB per UE.
Similarly, from TS 38.314, the RAN part of UL packet delay measurement comprises:
-	D1: UL PDCP packet average delay
-	D2.1: Average over-the-air interface packet delay
-	D2.2: Average RLC packet delay
-	D2.3: Average delay UL on F1-U, measured using the same metric as the average delay DL on F1-U defined in TS 28.552 (clause 5.1.3.3.2)
-	D2.4: Average PDCP re-ordering delay
The DL packet delay measurements D1, D2, D3, D4 are measured per DRB per UE.
We propose to introduce a new IE for Average Packet Delay IE in XnAP, to capture average packet delay in the UL and DL directions. 

Proposal 8: Introduce a new IE for Average Packet Delay IE in XnAP in UE Performance IE that has the following structure:  

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

	Average Packet Delay UL
	M
	
	INTEGER (0.. 10000)
	Average packet delay in UL direction. Average UL delay comprises: UL PDCP packet average delay, Average over-the-air interface packet delay in the UL, Average RLC packet delay in the UL, Average delay UL on F1-U, and Average PDCP re-ordering delay  in the UL. (TS 38.314). 
Unit: 0.1 millisecond

	Average Packet Delay DL
	M
	
	INTEGER (0.. 10000)
	Average packet delay in DL direction. Average UL delay comprises: Average delay DL air-interface, Average delay in RLC sublayer of gNB-DU, Average delay on F1-U, Average delay DL in CU-UP. (TS 38.314). 
Unit: 0.1 millisecond



We finally provide a TP to TS 38.423 to address the above issues in the Annex.

Proposal 9: Discuss and agree the TP to BL CR to TS 38.423 provided in the Annex.


3	Conclusion
In this contribution, we make the following observations and proposals:
Proposal 1: Adopt the name UE Performance Configuration IE by removing the FFS on the name.
Observation 1: UE Performance feedback is needed to monitor average UE performance shortly after a handover to determine whether the handover decision was a good one.
Observation 2: Measurement Collection Duration (FFS on the name) in UE Performance Configuration needs to be long enough to allow for sufficient UE Performance measurement collection at the target node.
Observation 3: It is not a good design principle to calculate UE Performance averaging over the reporting periodicity of the DATA COLLECTION REQUEST message.
Proposal 2: Introduce a new dedicated Measurement Collection Periodicity IE, used for averaging of UE performance feedback.
Proposal 3: The new dedicated Measurement Collection Periodicity IE has the same encoding with the current reporting periodicity IE, enabling finer periodicities for measurement collection, is extensible, and takes values ENUMERATED (100ms, 200ms, 500ms, 1000ms, 2000ms, 5000ms, 10000ms,…).
Proposal 4: Rename Measurement Collection Duration IE (FFS on the name) to UE Performance Measurement Collection Duration IE.
Proposal 5: UE Performance Measurement Collection Duration IE is encoded as an ENUMERATED type, that is extensible, and which takes values ENUMERATED( 5s, 10s, 20s, 30s,…).
Proposal 6:  Target NG-RAN node does not explicitly indicate to the source NG-RAN node the trigger that stopped UE performance measurement collection.
Observation 4: It would be useful for the source node to know that UE Performance measurement reporting stopped before the expiration of the Measurement Collection Duration, e.g., in order to release UE Context earlier.
Proposal 7: The node reporting UE performance measurements indicates to the node that requested this information that UE performance measurement collection has terminated before the expiration of the Measurement Collection Duration.
Proposal 8: Introduce a new IE for Average Packet Delay IE in XnAP in UE Performance IE that has the following structure:  

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

	Average Packet Delay UL
	M
	
	INTEGER (0.. 10000)
	Average packet delay in UL direction. Average UL delay comprises: UL PDCP packet average delay, Average over-the-air interface packet delay in the UL, Average RLC packet delay in the UL, Average delay UL on F1-U, and Average PDCP re-ordering delay  in the UL. (TS 38.314). 
Unit: 0.1 millisecond

	Average Packet Delay DL
	M
	
	INTEGER (0.. 10000)
	Average packet delay in DL direction. Average UL delay comprises: Average delay DL air-interface, Average delay in RLC sublayer of gNB-DU, Average delay on F1-U, Average delay DL in CU-UP. (TS 38.314). 
Unit: 0.1 millisecond




Proposal 9: Discuss and agree the TP to BL CR to TS 38.423 provided in the Annex.
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Annex	- TP for BL CR to TS 38.423

This TP is based on [1].
<<< start of changes >>>
<<<<<<<<<<<<<<<<<<<<8.4.AA	Data Collection Reporting Initiation
8.4.AA.1	General
This procedure is used by an NG-RAN node to request the reporting of information to another NG-RAN node to support, e.g., AI/ML in NG-RAN.
The procedure uses non UE-associated signalling.
Editor’s Note: FFS other information that can be requested using this procedure.
Editor’s Note: FFS content of AL/ML related information.
8.4.AA.2	Successful Operation


Figure 8.4.AA.2-1: Data Collection Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the DATA COLLECTION REQUEST message to NG-RAN node2 to start information reporting or to stop information reporting. Upon receipt, NG-RAN node2:
-	shall initiate the requested information reporting according to the parameters given in the request in case the Registration Request IE is set to “start”; or
-	shall stop all measurements and predictions and terminate the reporting in case the Registration Request IE is set to “stop”; or
-	FFS 
If the Registration Request IE is set to “start” in the DATA COLLECTION REQUEST message and the Report Characteristics IE indicates cell-specific information reporting, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable  of providing all of the requested information, it shall initiate the information reporting as requested by NG-RAN node1 and respond with the DATA COLLECTION RESPONSE message.
If NG-RAN node2 is capable of providing some but not all of the requested information, it shall initiate the information reporting for the admitted requested information and include the Node Measurement Initiation Result List IE or the Per Cell Measurement Initiation Result List IE or both in the DATA COLLECTION RESPONSE message.
If the Reporting Periodicity IE in the DATA COLLECTION REQUEST is present, this indicates the periodicity for the reporting of periodic information. The NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If the Requested Prediction Time IE in the DATA COLLECTION REQUEST message is present, it indicates the specific point in time to which the prediction of the requested information applies. The NG-RAN node2 shall take it into account when generating the requested predicted information.
If the Report Time Duration IE contained in the Additional UE Trajectory Reporting Conditions IE (FFS on the IE name) in the DATA COLLECTION REQUEST message is present, the NG-RAN node2 shall use this value as a triggering condition for reporting the UE Trajectory. If the Number of handovers IE (FFS on the IE name) contained in the Additional UE Trajectory Reporting Conditions IE (FFS on the IE name) in the DATA COLLECTION REQUEST message is present, the NG-RAN node2 shall use this value as a triggering condition for reporting the UE Trajectory.
If the UE Performance Configuration  IE in the DATA COLLECTION REQUEST message is present, it indicates the configuration for the collection of UE performance. The NG-RAN node2 shall take it into account when collecting the UE performance.  NG-RAN node2 shall, if supported, execute the UE Performance measurement collection as specified in TS 38.300 [9]. 
Interaction with the Data Collection Reporting procedure
When starting a measurement, the Report Characteristics IE in the DATA COLLECTION REQUEST indicates the type of objects NG-RAN node2 shall perform measurements or predictions on. NG-RAN node2 shall include in the DATA COLLECTION UPDATE message:
-	the Predicted Radio Resource Status IE, if the first bit, “Predicted Radio Resource Status” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”. FFS on the details of Predicted Radio Resource Status IE.
-	the Predicted Number of Active UEs IE, if the second bit, “Predicted Number of Active UEs” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Predicted RRC Connections IE, if the third bit, “Predicted RRC Connections” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average UE Throughput DL IE, if the fourth bit, “Average UE Throughput DL” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average UE Throughput UL IE, if the fifth bit, “Average UE Throughput UL” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Packet Delay IE, if the sixth bit, “Average Packet Delay” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Packet Loss IE, if the seventh bit, “Average Packet Loss” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Energy Cost IE, if the eighth bit, “Energy Cost” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Measured UE Trajectory IE, if the ninth bit, “Measured UE Trajectory” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
8.4.AA.3	Unsuccessful Operation


Figure 8.4.AA.3-1: Data Collection Reporting Initiation, unsuccessful operation
If none of the requested information can be initiated, NG-RAN node2 shall send the DATA COLLECTION FAILURE message with an appropriate cause value. 
8.4.AA.4	Abnormal Conditions
For the same Measurement ID, if the initiating NG-RAN node1 does not receive either the DATA COLLECTION RESPONSE message or the DATA COLLECTION FAILURE message, the NG-RAN node1 may reinitiate the Data Collection Reporting Initiation procedure towards the same NG-RAN node, provided that the content of the new DATA COLLECTION REQUEST message is identical to the content of the previously unacknowledged DATA COLLECTION REQUEST message.
If the NG-RAN node2 receives a DATA COLLECTION REQUEST message which includes the Registration Request IE set to “stop” and if the NG-RAN node2 Measurement ID value received in the DATA COLLECTION REQUEST message is not used, the NG-RAN node2 shall initiate DATA COLLECTION FAILURE message with an appropriate cause value.
If the Report Characteristics IE bitmap is set to “0” (all bits are set to “0”) in the DATA COLLECTION REQUEST message, then NG-RAN node2 shall initiate a DATA COLLECTION FAILURE message with an appropriate cause value.
If the NG-RAN node2 receives a DATA COLLECTION REQUEST message which includes the Registration Request IE set to “start” and the NG-RAN node1 Measurement ID IE corresponding to an existing on-going Data Collection reporting, then NG-RAN node2 shall initiate a DATA COLLECTION FAILURE message with an appropriate cause value.

<<< next change >>>
9.1.3.CC	DATA COLLECTION REQUEST 
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested information reporting according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.
	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



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value "stop". 

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.



9.1.3.DD	DATA COLLECTION RESPONSE 
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested information, for all or part of the measurement objects included in the reporting, is successfully initiated.
Direction: NG-RAN node2  NG-RAN node1
	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 
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Node Measurement Initiation Result List
	
	0..1
	
	List of measurement objects that failed to be initiated in the node.
	YES
	ignore

	>Node Measurement Initiation Result Item
	
	1 .. <maxFailedMeasPerNode>
	
	
	EACH
	ignore

	>>Measurement Failed Report Characteristics
	M
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement objects that failed to be initiated in the NG-RAN node2.
First Bit = Energy Cost.
Other bits shall be ignored by the NG-RAN node1.
	–
	

	>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated.
	–
	

	Per Cell Measurement Initiation Result List
	
	0..1
	
	List of measurement objects that failed to be initiated per cell.
	YES
	ignore

	>Per Cell Measurement Initiation Result Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	EACH
	ignore

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

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that NG-RAN node2 could not initiate the measurement for at least one of the requested measurement objects in the cell.
	–
	

	>>>Measurement Failure Cause Item
	
	1 .. <maxFailedMeasObjects>
	
	
	–
	

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING
(SIZE(128))
	Each position in the bitmap indicates measurement objects that failed to be initiated in the NG-RAN node2.
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 = Measured UE Trajectory.
Other bits shall be ignored by the NG-RAN node1.
	–
	

	>>>>Cause
	M
	
	9.2.3.2
	Failure cause for measurement objects for which the measurement cannot be initiated.
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 124.

	maxFailedMeasPerNode
	Maximum number of measurement objects that can fail per node. Value is 124.



9.1.3.EE	DATA COLLECTION FAILURE 
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for all of the requested objects the reporting cannot be initiated.
Direction: NG-RAN node2  NG-RAN node1.
	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 
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore



[bookmark: _Hlk149580964]9.1.3.FF	DATA COLLECTION UPDATE 
This message is sent by NG-RAN node2 to NG-RAN node1 to report the requested information.
Direction: NG-RAN node2  NG-RAN node1.
	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 Result List
	O
	
	9.2.3.Y1
	
	–
	

	>>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



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.

	maxnoofUEReports
	Maximum no. UE that can be served by a NG-RAN node. Value is FFS.



<<< next change >>>
9.2.3.Y1	UE Performance Result List
This IE indicates the list of average UE performance measurements.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Performance Result List
	
	0..1
	
	

	> UE Performance Result Item
	
	1..<maxnoofUEPerformanceAverage>
	
	

	>>CHOICE Performance Result
	
	
	
	

	>>> UE Performance
	
	
	9.2.3.Y
	

	>>> Exit condition
	
	
	NULL
	UE Performance collection terminated before the end of the UE Performance Measurement Collection Duration.



	Range bound
	Explanation

	maxnoofUEPerformanceResult
	Maximum no. UE Performance averages that can be collected per UE. Value is 10.



9.2.3.Y	UE Performance
This IE indicates the UE performance measurements metrics. Average is calculated over the duration corresponding to the Measurement Collection Periodicity IE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Average UE Throughput DL
	O
	
	9.2.3.4
	

	Average UE Throughput UL
	O
	
	9.2.3.4
	

	Average Packet Delay
	O
	
	9.2.3.xx
	

	Average Packet Loss
	O
	
	9.2.3.11
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This IE indicates the average packet delay in the UL and DL directions in the RAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Average Packet Delay UL
	M
	
	INTEGER (0.. 10000)
	Average packet delay in UL direction. Average UL delay comprises: UL PDCP packet average delay, Average over-the-air interface packet delay in the UL, Average RLC packet delay in the UL, Average delay UL on F1-U, and Average PDCP re-ordering delay  in the UL. (TS 38.314). 
Unit: 0.1 millisecond

	Average Packet Delay DL
	M
	
	INTEGER (0.. 10000)
	Average packet delay in DL direction. Average UL delay comprises: Average delay DL air-interface, Average delay in RLC sublayer of gNB-DU, Average delay on F1-U, Average delay DL in CU-UP. (TS 38.314). 
Unit: 0.1 millisecond



<<< next change >>>
9.2.3.N	UE Performance Configuration 
This IE indicates the configuration for UE performance measurement collection.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UE Performance Measurement Collection Duration 
	M
	
	ENUMERATED(5s, 10s, 20s, 30s,…)
	 Time duration during which UE Performance measurements are collected.
Unit: [second]

	Measurement Collection Periodicity
	M
	
	ENUMERATED (100ms, 200ms, 500ms, 1000ms, 2000ms, 5000ms, 10000ms,…)
	Measurement collection periodicity that is used for averaging of UE performance measurements. If measurement collection periodicity is larger than reporting periodicity, then reporting periodicity applies as measurement collection periodicity.
Unit: [second]




<<< end of changes >>
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