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1 Introduction

The AI for RAN WI was approved to specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization.
After discussion of several meetings, the following agreements have been made:
Node level and cell level UE performance collection is not supported in R18.
The Source NG-RAN node UE XnAP ID reference IE within the UE Associated Info Result Item IE should be included in the update message.
The Failed Report Characteristics shall be split into two fields:

1. Failed Report Characteristics for per cell measurements, reported with per cell granularity

2. Failed Report Characteristics for per node measurements, reported with per node granularity

Introduce a Cause IE for the Measurement Failed Report Characteristics per cell and Measurement Failed Report Characteristics per node.

There is consensus on the benefits of enabling the requesting node to optimize the measurement request by indicating whether requested measurements can be reported in full or in part. It needs to be further discussed whether such enhancements can be introduced in Rel18.

The problem of how to signal to the reporting node time configurations for the UE Performance Feedback measurement reporting is acknowledged. 

Time configuration for UE Performance Feedback measurement reporting consists at least of:

•
Time duration of the UE Performance Feedback measurement collection (the time duration starting at handover execution and including the last UE Performance Feedback report)

•
Whether, within such time duration, measurements are reported periodically or one time

•
In case of periodic reporting, the period of UE Performance Feedback measurements (whether existing of new IE)
Do not support the finer granularity of UE performance feedback in R18.

The addition of a Partial Reporting Indication in the Data Collection Request message is not pursued in Rel18 
Agree to introduce cause value(s) indicating failures due to timing issues. Further discussions are needed on which timing issues to address.

Introduction of cause values indicating failures due to combination of requested information is not pursued in Rel18.

A new IE is introduced in the Data Collection Request, indicating the Reporting Duration for the UE Performance Feedback, starting at successful Handover Execution. Any UE Performance Feedback reporting should occur no later than the expiration of the Reporting Duration.

Periodic and one time UE Performance Feedback Reporting are supported.
In this contribution, the Xn interface impact for LB is analyzed.

2 Discussion
RAN3 118 meeting has agreed to a general TP for a new Class 1 procedure for initiating the reporting of AI/ML Related Information and a Class 2 procedure for Data Reporting of AI/ML Related Information. 
UE performance feedback

The existing reporting periodicity is to show the interval between two adjacent reporting. It can be reused to show the period of UE performance feedback measurements. And it seems there is no issue for such re-use.

Proposal 1: 
The existing reporting periodicity can be reused to show the period of UE performance feedback measurements. 
 “Node measurement initiation result” and “Per cell measurement initiation result” are used to inform the requesting node which measurement item(s) it can not provide. However, for the UE performance feedback, it does not belong to node level or cell level ones. The current CR sets the UE performance as the cell level failure item. Firstly, the UE performance is not the cell level measurement. The actual triggering is the handover request message. When receiving the request message, the requested node has no idea of which cell the UE will handover to and in which cell the UE performance feedback should be collected. If the requested node can not feedback the UE performance, in current structure, the requested node should indicate the failure for all the cells. But the maximum number of cells that can be served by a NG-RAN node is 16384. That means, if the requested node can not feedback the UE performance, the requested node should list the throughput/delay/loss rate failure in max 16384 cells. To avoid such case, one more “initiation result” should be introduced to the response message, or the existing node level initiation result to include all the results excluding the cell level ones. 

Proposal 2: 
Propose to add one more “initiation result” or extend the existing node level initiation result to support the requested node to inform the failed UE performance feedback.

There may exist the case that the UE is handed over to other gNB during measurement period and the UE performance feedback can not be collected for the remaining time period. Actually, the probability for this case is not high. The source node may focus on the short time after handover, as the subsequent performance highly rely on the target node configuration (e.g. resource allocation) or the further event which is not so relevant to the handover decision. Even though this case happens, the requested node just does not to include the corresponding report to the update message. The requesting node can know the further collection for such UE is not available. There is no need to do the enhancement to deal with it.
Observation 1: 
Source node may focus on the UE performance in a short time after handover.

Proposal 3: 
There is no need to do enhancement for the case that target node can not collect the UE performance for the whole measurement period. 
The measurement period is agreed for UE performance feedback, which is the time duration starting at handover execution and including the last UE Performance Feedback report. This information can be configured in the request message. The corresponding TP is in the section 5.

Proposal 4: 
Propose to agree the TP in section 5 to reflect the agreement to add UE performance feedback collection time.
FFS in the CR

There are several FFS in the CR, including:

· Whether introduce more options in registration request

The current registration request include “start” and “stop”. The existing resource status request include one more option as “add”. For the case to add more cells to request, there are two ways. The first way is to initialize another request with a new measurement ID. The second way is to set the registration request as “add”, and the added cells can be reported with the previous requested cells in the same update message. Regarding to periodic reporting, the update message would be sent multiple times. Hence, to improve the signaling efficiency, when the reporting periodicities of new cells and existing ones are same, it is better to report them in the same update message. Thus, propose to add a new option “add” in registration request.
Proposal 5: 
Propose to add a new option “add” of Registration Request in Data Collection Request. 

Based on the discussion, the other candidate for the registration request is “update”. The “update” function can be achieved by “stop” the existing one and “start” a new one. As the number of request message and response message is much less than that of the update message, there is no need to do enhancement to reduce the message quantity of request/response messages. So propose to not include “update” of Registration Request in Data Collection Request.

Proposal 6: 
Propose to not include “update” of Registration Request in Data Collection Request.
· The details of radio resource status

The radio resource status of legacy resource status reporting includes the usage of the PRBs per cell for MIMO, per SSB area, and per slice for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink and Uplink scheduling. As AI/ML work item is for NR, gNB part should be focused, while ng-eNB part can be dropped. For the status per slice, some companies prefer to leave it to AI/ML for slicing in R19. Hence, the usage of PRBs for MIMO and per SSB area can be considered in R18.
Proposal 7: 
Predicted radio resource status in Data Collection procedure can include the usage of PRBs for MIMO and per SSB area in R18.
· The details of average packet delay

The existing QoS monitoring is to perform the delay measurement. It includes the uplink and downlink delay measurements as specified in TS 38.314:
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The RAN sends both DL and UL delay in RAN to UPF via UL PDU SESSION INFORMATION. 

DL delay = D1+D2+D3+D4

UL delay = D1+D2.1+D2.2+D2.3+D2.4

So the delay can take the delay measurement in QoS monitoring as the baseline.
Proposal 8: 
Average packet delay can take the delay measurement in QoS monitoring as the baseline.
· The details of average packet loss
There is one related IE included in Xn interface as “9.2.3.11
Packet Loss Rate”, where it defines the packet loss rate is the ratio of lost packets per number of packets sent. This definition fits for the usage of AI/ML to evaluate the performance of handover-ed UE. Thus, the existing IE “Packet Loss Rate” can be reused to describe the average packet loss in Data Collection procedure.
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Proposal 9: 
Propose “Average Packet Loss” for UE performance to refer to the existing IE “Packet Loss Rate”.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
The existing reporting periodicity can be reused to show the period of UE performance feedback measurements. 
Proposal 2: 
Propose to add one more “initiation result” or extend the existing node level initiation result to support the requested node to inform the failed UE performance feedback.

Observation 1: 
Source node may focus on the UE performance in a short time after handover.

Proposal 3: 
There is no need to do enhancement for the case that target node can not collect the UE performance for the whole measurement period. 
Proposal 4: 
Propose to agree the TP in section 5 to reflect the agreement to add UE performance feedback collection time.
Proposal 5: 
Propose to add a new option “add” of Registration Request in Data Collection Request. 

Proposal 6: 
Propose to not include “update” of Registration Request in Data Collection Request.
Proposal 7: 
Predicted radio resource status in Data Collection procedure can include the usage of PRBs for MIMO and per SSB area in R18.
Proposal 8: 
Average packet delay can take the delay measurement in QoS monitoring as the baseline.
Proposal 9: 
Propose “Average Packet Loss” for UE performance to refer to the existing IE “Packet Loss Rate”.
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5 Text proposal
5.1 TP for TS 38.423:

8.4.AA
Data Collection Reporting Initiation (FFS on the name)
8.4.AA.1
General

This procedure is used by an NG-RAN node to request the reporting of AI/ML related information to another NG-RAN node.

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
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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 AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, NG-RAN node2:

-
shall initiate the requested AI/ML related information reporting according to the parameters given in the request in case the Registration Request IE is set to “start”; or

-
shall stop all cells AI/ML related information reporting and terminate the reporting in case the Registration Request IE is set to “stop”; or

-
shall add cells indicated in the Cell To Report List IE to the AI/ML related information initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If AI/ML related information are already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Registration Request IE is set to “start” in the DATA COLLECTION REQUEST message and the Report Characteristics IE indicates cell specific AI/ML related information reporting, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all of the requested information, it shall initiate the AI/ML related information reporting as requested by NG-RAN node1 and respond with the DATA COLLECTION RESPONSE message.
If NG-RAN node2 is capable to provide some but not all of the requested information, it shall initiate the AI/ML related information reporting for the admitted requested information and include the Node Measurement Initiation Result IE or the Per Cell Measurement Initiation Result 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 AI/ML related 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 information requested applies. The NG-RAN node2 shall take it into account when generating the requested predicted information.
If the UE Performance Feedback Measurement Time IE in the AI/ML INFORMATION REQUEST message is present, it indicates the measurement time duration for UE Performance Feedback is starting at handover execution to the time point when to include the last UE Performance Feedback report.
Interaction with other procedures
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 prediction 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”.  If the cell for which Predicted Radio Resource Status IE is requested to be reported supports more than one SSB, the Predicted Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Predicted Radio Resource Status IE for such cell shall include the requested SSB Area Radio Resource Status List 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”.
9.1.3.CC
DATA COLLECTION REQUEST 
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested AI/ML related 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 (FFS on the name)
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

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

	Registration Request
	M
	
	ENUMERATED(start, stop, add…) 
	Type of request for which the AI/ML related 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


	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 (0..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

	UE Performance Feedback Measurement Time
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	The time duration starting at handover execution to the time point when to include the last UE Performance Feedback report.
	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.


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 [2] 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 [2] 5.1.3.3.3.


-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.


-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 [2] 5.1.3.3.1.


The RAN part (including UE) of UL packet delay measurement comprises:


-	D1 (UL PDCP packet average delay, as defined in clause 4.3.1.1).


-	D2.1 (average over-the-air interface packet delay, as defined in 4.2.1.2.2).


-	D2.2 (average RLC packet delay, as defined in 4.2.1.2.3).


-	D2.3 (average delay UL on F1-U, it is measured using the same metric as the average delay DL on F1-U defined in TS 28.552 [2] clause 5.1.3.3.2).


-	D2.4 (average PDCP re-ordering delay, as defined in 4.2.1.2.4).








9.2.3.11	Packet Loss Rate


This IE indicates the Packet Loss Rate for a QoS flow.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Packet Loss Rate�
M�
�
INTEGER (0..1000, ...)�
Ratio of lost packets per number of packets sent, expressed in tenth of percent.�
�
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