	
[bookmark: _Hlk19781073][bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #122	R3-237292
[bookmark: _Hlk19781143]Chicago, USA, 13 - 17 November 2023
 
 
Agenda Item:	12.2.2.1
Source:	ZTE
Title:	Further discussion on remaining issues for Load Balancing
Document for:	Discussion
1 Introduction
In this contribution, we further put forward our views on the remaining issues for Load Balancing, and provide the corresponding TP R3-237293[3].
2 Discussion
2.1 Measurement Collection Periodicity
Companies have reached a consensus on the understanding of the issue regarding the reporting periodicity. Following are the corresponding agreements and left issue.
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.
The reporting periodicity for UE performance feedback reuses the existing Reporting Periodicity in Data Collection Request message.
FFS on whether to introduce the measurement collection periodicity for UE performance feedback collection.
Current reporting periodicity is to determine the frequency at which the data collection update messages, and has no relationship with the starting time of the measurement collection (the time of handover execution). During the discussion, several companies raised the proposals to introduce the measurement collection periodicity for UE performance feedback collection as shown in Fig.1:
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Figure 1. Collection frequency of the measurement
If the measurement collection frequency is introduced, each DATA COLLECTION UPDATE message will include measurements for each collection frequency during the reporting periodicity. The primary objective of the measurement collection periodicity is to provide more UE performance information to the NG-RAN node. However, from our perspective, the measurement collection periodicity is not necessary for the following reasons:
-	Collection depends on implementation: Similar to resource status information and energy consumption, the requested node collects measurements based on its specific implementation and reports them in each reporting periodicity. Introducing a fixed measurement collection periodicity could limit NG-RAN node implementations.
Observation 1: Introducing a fixed measurement collection periodicity limits NG-RAN node implementations.
-  UE performance information is averaged: In the current BLCR, UE performance feedback includes metrics such as average UL/DL throughput, average packet delay, and average packet loss. The requesting node consistently receives this average information in each DATA COLLECTION UPDATE message. Therefore, adding more average information in a single DATA COLLECTION UPDATE message would be redundant. The average UE performance feedback during reporting periodicity is enough for the requested node to evaluate the AI/ML decisions.
Observation 2: Including additional average UE performance information in a single DATA COLLECTION UPDATE message is redundant.
Proposal 1: The average UE performance feedback provided during reporting periodicity is sufficient for the requested node to evaluate the AI/ML decisions. There is no need to introduce a separate measurement collection periodicity for UE performance feedback collection. 

Another issue is the reporting flow of UE performance feedback and measured UE trajectory.
For now, it was agreed that measured UE trajectory is one-time reporting, and UE performance feedback supports both periodic reporting and one-time reporting. And there is the common understanding in the last meeting: 
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.
There are some ambiguous areas that require clarification, where measured UE trajectory and UE performance feedback are configured in a single DATA COLLECTION REQUEST message.
Scenario 1: Measured UE trajectory is configured for one-time reporting, and UE performance feedback is also configured for one-time reporting with different collection duration.
For this scenario, there maybe two understanding on the trigger mechanism of DATA COLLECTION UPDATE message：
· Understanding 1: Two separate DATA COLLECTION UPDATE messages are used—one for measured UE trajectory and the other for UE performance feedback. Each message is triggered after the respective collection duration for measured UE trajectory or UE performance feedback has passed. As shown in Figure 2a.
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Figure 2a. Understanding 1: Two separate DATA COLLECTION UPDATE messages
· Understanding 2: One single DATA COLLECTION UPDATE message. The measurement with short collection duration should wait for the measurement with long duration, which means the DATA COLLECTION UPDATE message is triggered after the long collection duration, involving the measured UE trajectory and UE performance feedback. As shown in Figure 2b.
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Figure 2b. Understanding 2: One single DATA COLLECTION UPDATE message
According to the mechanisms of the RESOURCE STATUS procedure, each measurements are reported with respective configuration. Therefore, the understanding is reasonable.
Proposal 2: If measured UE trajectory and UE performance feedback are configured for one-time reporting in a single DATA COLLECTION REQUEST message, each message is triggered after the respective collection duration for measured UE trajectory or UE performance feedback has passed.

Scenario 2: Measured UE trajectory is configured for one-time reporting, while UE performance feedback is configured for periodic reporting with different collection duration.
For this scenario, there maybe two understanding on the trigger mechanism of DATA COLLECTION UPDATE message：
· Understanding 1: DATA COLLECTION UPDATE message that includes UE performance feedback strictly follows reporting periodicity, while DATA COLLECTION UPDATE message that includes measured UE trajectory is triggered when its collection duration has passed, without considering the periodicity of UE performance feedback, as shown in Figure 3a.
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Figure 3a. Understanding1 for the scenario2
· Understanding 2: DATA COLLECTION UPDATE message that includes UE performance feedback strictly follows reporting periodicity, and the target node will not report the measured UE trajectory until the next reporting period to send an DATA COLLECTION UPDATE message, strictly to the previously agreed common understanding, as shown in Figure 3b.
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Figure 3b. Understanding2 for the scenario2
The same as the principle as proposal 2, each measurements are reported with respective configuration. Therefore, understanding is reasonable. The previous common understanding should be revised as 
For one pair of measurement IDs, the frequency at which the data collection update messages that include UE performance feedback are signaled is determined by the current reporting periodicity IE.
Proposal 3: In a single DATA COLLECTION REQUEST message, if measured UE trajectory is configured for one-time reporting but UE performance feedback is configured for periodic reporting with different collection duration, UE performance feedback follows its periodic reporting, while measured UE trajectory reports once its collection duration ends.
Proposal 4: Revised the common understanding as follows: “For one pair of measurement IDs, the frequency at which the data collection update messages that include UE performance feedback are signaled is determined by the current reporting periodicity IE”

2.2 UE Performance Collection Configuration
Following are the agreements and left issues related to the UE performance collection configuration:
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.
FFS on the range of values. FFS on the name. 
At present, the UE performance collection configuration includes the UE performance feedback collection duration, which begins from the successful handover execution. In the case of one-time reporting, UE performance feedback will be reported after the specified collection duration has elapsed. In the case of periodic reporting, UE performance feedback collected during the specified collection duration will be reported in the each DATA COLLECTION UPDATE message at regular intervals. And the name of the IE and range of values are FFS.
Reviewing the progress, the duration here is related to the collection duration rather of reporting duration. It is better to distinguish the collection duration and reporting duration through the proper name. Therefore, it is proposed to using the following name:
· “UE Performance Configuration” -> “UE Performance Collection Configuration”
· “Measurement Collection Duration”: The name of this IE is suggested to be kept.
Proposal 5: The name of UE performance Configuration IE in the DATA COLLECTION REQUEST message is revised to “UE Performance Collection Configuration”, and removing FFS.
Proposal 6: The name of Measurement Collection Duration IE should be kept, and removing FFS. 
The collection duration values should be of an enumerated type because UE performance feedback represents average information. Discrete values are suitable for configuring average information.
Proposal 7: The collection duration for UE performance feedback should be enumerated type.
Possible Implementation:
9.2.3.N	UE Performance Configuration (FFS on the name)
This IE indicates the configuration for UE performance measurement collection.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measurement Collection Duration (FFS on the name)
	O
	
	FFSENUMERATED(1s, 5s, 10s, 20s, 30s, 40s ,50s, 60s, ...)
	FFSTime duration in seconds, starting from successful handover execution, during which UE performance feedback is collected.




2.3 Cause Value
It was agreed that including failure measurement per node or per cell in the response message to support partial reporting mechanism, and each failure measurement is indicated with the corresponding cause value. Currently, it was agreed to reuse the existing cause value, e.g., “Measurement not Supported for The Object” and “Measurement Temporarily not Available”. Besides, RAN3 also discussed about the other possible failure cause value, and agreed to introduce cause values indicating failure due to timing issues.
There is two kind of time configuration in the DATA COLLECTION REQUEST message. One is the requested prediction time which indicates time in the future for which the prediction information is requested, the other is the periodicity which is used for periodic reporting of requested measurement. Therefore, following are the possible failure cause value:
· Measurement not supported with requested prediction time
· Measurement not available with requested prediction time
· Measurement not supported with requested reporting periodicity
· Measurement not available with requested reporting periodicity
With respect to the timing issue on requested prediction time, we think “Measurement not supported with requested prediction time” should be introduced. The intention of “Measurement not supported for the object” is to notify the requesting node that the requested node can not generate the requested prediction or measurement, while the intention of “Measurement not supported with requested prediction time” is to inform the requesting node that the requested node can not generate the requested prediction for the requested time. Receiving this cause value, the requesting node can configure the other requested prediction time in the DATA COLLECTION REQUEST message. 
Proposal 8: Introduce the cause value “Measurement not supported with requested prediction time”.
In addition, we do not think “Measurement not available with requested prediction time” is necessary. The requested prediction time is related to the AI/ML model capability, which means the requested node can not always generate the prediction for the request prediction time without the specific AI/ML model. However, “Measurement not available” means the requested measurement can not be reported temporarily, perhaps due to high load, and the requesting node can request the measurement again. Therefore, the “Measurement not available with the requested prediction time” indicates meaningless failure reason to the requesting node.
Proposal 9: No need to introduce the cause value “Measurement not available with the requested prediction time”.
Besides, another issue is whether the cause value about requested reporting periodicity needs to be introduced. Checking the legacy RESOURCE STATUS INITIATION procedure in LTE or NR, the periodicity configuration in the request message is not considered as a failure reason. In addition, periodic reporting is one kind of periodicity rather than the AI/ML model capability. It is strange that the requested node to inform the requesting node that the periodicity can not be supported. For the predicted information, in the case of periodic reporting, it was agreed in the last meeting below: 
	The prediction in each DATA COLLECTION UPDATE message is generated at a requested prediction time by shifting by the existing reporting periodicity.


Therefore, the requested node generates the prediction for the requested prediction time every periodicity. Periodicity is not related to the AI/ML capability. It is also meaningless to indicate the failure reason due to periodicity.
Observation 3: The requested node generates the prediction for the requested prediction time every periodicity, and periodicity is not related to the AI/ML capability.
Proposal 10: There is no need to introduce the cause value due to periodicity.

2.4 Trigger event indication from requested node to requesting node
Another issue is whether the explicit or implicit indication on any events (e.g., UE move to idle/inactive, or handover to another cell, etc) needs to be signaled to the requesting node. Firstly, considering introduced UE performance feedback is to let source node know the performance of handover-ed UE is good or not, and then evaluate the AI/ML based decision (e.g., offloading decision for LB). Therefore, the source node doesn’t care that UE moves idle/inactive, or handover to another cell.
Observation 4: Source node doesn’t care the events of UE (e.g., move to idle/inactive, or handover to another cell) in the target node.
Moreover, when the target node is triggered to collect UE performance feedback, if the certain UE moves to idle/inactive, or handover to another cell, the collection of UE performance feedback is terminated. And then the target node reports the last UE performance feedback collected before via DATA COLLECTION UPDATE message. After that, no corresponding UE performance for this UE is included in the DATA COLLECTION UPDATE message. The signaling flow see the Fig.1 below:
[image: ]
Fig.1 Signaling flow for UE performance feedback 
Proposal 11: If the target node does not report the UE performance in the DATA COLLECTION message, the source node is implicitly indicated that the target node is no longer able to measure this UE due to moving to idle/inactive, or handover to another cell.
2.5 Others remaining FFS
2.5.1 Details of UE performance feedback
UE performance feedback IE in the BLCR[1] includes average UL/DL UE throughput, average packet delay, and average packet loss. The IE type and reference for the packet delay is still FFS. Upon checking TS38.314[2], following is the definition of packet loss:Packet delay includes RAN part of delay and CN part of delay.
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 DL packet delay measurements, i.e. D1 (the DL delay in over-the-air interface ), D2 (the DL delay in gNB-DU), D3 (the DL delay on F1-U) and D4 (the DL delay in CU-UP), should be measured per DRB per UE.
NOTE:	The delay measurements D1, D2 and D4 are also applicable for EUTRA in case of EN-DC related DL delay measurements on the MN side.
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).

The packet loss should be calculated as below:
DL packet delay = D1+D2+D3+D4
UL packet delay = D1+D2.1+D2.2+D2.3+D2.4 
And there is no existing IE for the packet delay can be reused in the TS38.423. Therefore, it is proposed to define the packet delay IE, as an INTEGER (0..10000, ...) in milliseconds.
Proposal 12: Define the Packet Delay IE, as an INTEGER (0..10000, ...) in milliseconds.

2.5.2 Predicted Resource Status
There is still FFS related to the details of Predicted Radio Resource Status IE. Currently, we have reached an agreement that the predicted resource status is limited to cell level. However, Predicted Radio Resource Status IE in the BLCR refers to the existing Radio Resource Status IE, which includes PRBs per SSB, per slice and per MIMO. Therefore, it is necessary to include a description clarifying that predicted resource status pertains only to the utilization of PRBs per MIMO and per SSB. Additionally, the DATA COLLECTION UPDATE message should encompass PRBs for all SSBs to represent the cell-level resource status.
Proposal 13: Predicted resource status pertains only to the utilization of PRBs per MIMO and per SSB in R18, and add corresponding description.

2.5.3 Registration Request Type
Another FFS is in the Registration Request IE. Currently, this IE includes the 'start' or 'stop' type, which is used to either initiate the requested information reporting or terminate it. However, if there is a need for configuration modifications, such as adding cells, extending the collection duration, or altering the reporting periodicity, the entire initiation and update procedure must be halted, followed by the initiation of a new procedure. This process results in a significant amount of signaling. Therefore, we propose the introduction of a 'modify' type, which allows for the modification of the configuration related to the requested information.
	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the information is required.
	YES
	reject


Proposal 14: Introduce the “modify” type in Registration Request IE, allowing the modification of the configuration of the requested information.

Proposal 15: Agree the corresponding TP in R3-237293[3] to capture above proposals.
3 Conclusion
We propose the following proposals and observations:
Measurement Collection Periodicity:
Observation 1: Introducing a fixed measurement collection periodicity limits NG-RAN node implementations.
Observation 2: Including additional average UE performance information in a single DATA COLLECTION UPDATE message is redundant.
Proposal 1: The average UE performance feedback provided during reporting periodicity is sufficient for the requested node to evaluate the AI/ML decisions. There is no need to introduce a separate measurement collection periodicity for UE performance feedback collection. 
Proposal 2: If measured UE trajectory and UE performance feedback are configured for one-time reporting in a single DATA COLLECTION REQUEST message, each message is triggered after the respective collection duration for measured UE trajectory or UE performance feedback has passed.
Proposal 3: In a single DATA COLLECTION REQUEST message, if measured UE trajectory is configured for one-time reporting but UE performance feedback is configured for periodic reporting with different collection duration, UE performance feedback follows its periodic reporting, while measured UE trajectory reports once its collection duration ends.
Proposal 4: Revised the common understanding as follows: “For one pair of measurement IDs, the frequency at which the data collection update messages that include UE performance feedback are signaled is determined by the current reporting periodicity IE”

UE Performance Collection Configuration:
Proposal 5: The name of UE performance Configuration IE in the DATA COLLECTION REQUEST message is revised to “UE Performance Collection Configuration”, and removing FFS.
Proposal 6: The name of Measurement Collection Duration IE should be kept, and removing FFS. 
Proposal 7: The collection duration for UE performance feedback should be enumerated type.

Cause Value:
Proposal 8: Introduce the cause value “Measurement not supported with requested prediction time”.
Proposal 9: No need to introduce the cause value “Measurement not available with the requested prediction time”.
Observation 3: The requested node generates the prediction for the requested prediction time every periodicity, and periodicity is not related to the AI/ML capability.
Proposal 10: There is no need to introduce the cause value due to periodicity.

Trigger event indication from requested node to requesting node:
Observation 4: Source node doesn’t care the events of UE (e.g., move to idle/inactive, or handover to another cell) in the target node.
Proposal 11: If the target node does not report the UE performance in the DATA COLLECTION message, the source node is implicitly indicated that the target node is no longer able to measure this UE due to moving to idle/inactive, or handover to another cell.

Remaining issues:
Proposal 12: Define the Packet Delay IE, as an INTEGER (0..10000, ...) in milliseconds.
Proposal 13: Predicted resource status pertains only to the utilization of PRBs per MIMO and per SSB in R18, and add corresponding description.
Proposal 14: Introduce the “modify” type in Registration Request IE, allowing the modification of the configuration of the requested information.

Proposal 15: Agree the corresponding TP in R3-237293[3] to capture above proposals.
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