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1. Introduction
This discussion paper focuses on XnAP impacts of AI/ML for UE associated metrics.
2. [bookmark: OLE_LINK78][bookmark: OLE_LINK79]Discussion
2.1. UE traffic prediction
We think it would be beneficial to delivere predicted UE traffic over RAN interfaces: during handover or SN addition, providing the predicted UE traffic may help the target or SN to configure the radio resources better, e.g. to configure a suitable BWP. If the predicted UE traffic is heavy, handover target cell has to allocate more resources, for example BWP with wider bandwidth, more BWPs, etc. On the contrary, if the predicted UE traffic is light, target cell may configure less resource. What is more, it may also help target cell to decide whether to accept the HO-ed UE in case of overload. So, we think it is useful for handover target cell to handle HO-ed UE.
Proposal 1: A gNB may provide predicted UE traffic towards it peers during e.g. handover or SN addition procedure. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]UE traffic is almost the same as the M4 MDT measurement. For the purpose of predicting traffic the granularity should be as stable as possible. Therefore the ideal granularity should be per-UE, per-session, or per-QoS-flow. Per-DRB traffic is not that ideal as the flow-to-RB mapping may change over time. However the M4 measurement is defined as a per-DRB one in TS 37.320, even though in TS 28.552 the only granularity is per-QoS-flow. No matter which granularity is selected at last, per-UE traffic is the basic one. We propose to first introduce per-UE traffic prediction and other granularities can be discussed in the future.
Proposal 2: It is proposed to introduce per-UE traffic prediction transfer firstly and other granularities can be discussed in the future.

2.2. [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK13][bookmark: OLE_LINK14]the content of UE trajectory prediction
In last RAN3 meeting, we focus on the information in UE trajectory prediction, and the related agreement is as below:
Proposal 1:There is no need to include predicted RRC state in the cells in the predicted UE Trajectory in this release.
Proposal 2: There is no need to include beam index information in the predicted UE Trajectory in this release. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]For the predicted time of stay in a cell, we did not achieve consensus on the presence as below:
The presence of the predicted time of stay of a UE in a cell is FFS.
We think the predicted time of stay of a UE in a cell is necessary information which shall be provided to target node. If UE trajectory prediction includes only a list of cell, it is hard for target node to use it. We could understand the secnario that source node may have not sufficient information to predict the stay time of a UE in a cell. Then it is no needed to provide the UE trajectory prediction with only cell list to target node since it could not provide enough information to the target node. 
Proposal 3: It is proposed to include the stay time of a UE in a cell as mandatory present in UE trajectory prediction.
In last RAN3 meeting, we discussed which cell shall be included in UE trajectory prediction. The FFS is as below:
FFS whether predicted UE Trajectory spans across multiple NG-RAN nodes or it is limited within a single target NG-RAN node.
From our point of view, it is up to the capability of AI/ML module in source NG-RAN and has no impact on specification. If the list of cells included in predicted UE Trajectory spans across multiple NG-RAN nodes, it is OK to provide it to target NG-RAN in Handover Request message because the cells in predicted UE Trajectory IE shall not be restricted to only within a single target NG-RAN Node. If AI/ML module in source NG-RAN can only predict UE Trajectory within a single target NG-RAN node, it can also be included in Handover Request message. therefore, there is on impact on specification.
 Proposal 4: it is up to the capability of AI/ML module in source NG-RAN to decide whether the predicted UE Trajectory spans across multiple NG-RAN nodes or it is limited within a single target NG-RAN node and it has no impact on specification.

2.3. UE trajectory feedback
In last RAN3 meeting, we discussed whether/how to feedback UE trajectory prediction. It is acknowledged by the group that UE trajectory feedback is useful for further AI model retuning while there were also concern on the requirement to keep UE context in source node. From our point of view, if the source NG-RAN node would like to collect feedback information to refine AI model, keeping UE context for a while is what the NG-RAN node need to do to improve the accuracy of AI inference. When/whether to keep the UE context as well as request the feedback towards the target node is completely implementation related. For example, NG-RAN node could choose to ask for feedback when there is enough room to keep the UE context.
Propsoal 5: It is proposed to support UE trajectory feedback after HO event.
Moreover, we think the time length during which source NG-RAN keeps UE context should be provided to target NG-RAN. There is an example to illustrate the necessity of providing the time length from source to target NG-RAN:
AssumingUE context would be kept by source NG-RAN for max 3 minutes after a successful handover, UE trajectory feedback will be provided to source NG-RAN for the following case:
1. Shortly after a successful handover(less than 3 minutes), if target NG-RAN decide trigger another handover to a third NG-RAN, UE trajectory feedback which includes the target NG-RAN and the third NG-RAN will be provided to source NG-RAN immediately.
2. UE is released by target NG-RAN within 3 minutes. NG-RAN cannot monitor UE location and then provide UE trajectory feedback to source NG-RAN which only includes the target NG-RAN.
3. UE keeps RRC connection in target NG-RAN for more than 3 minutes, NG-RAN may provide UE trajectory feedback until the next handover occurs or after UE stay in target NG-RAN for a certain period of time which may be longer than 3 minutes if target NG-RAN do not know the time length during which source NG-RAN keeps UE context.
For case 1 and 2, source NG-RAN can use the UE trajectory feedback. But for case 3, the feedback will be abandoned due to UE context is released. According to the above UE trajectory feedback, source NG-RAN may wrongly predict that all of the UE which handover to target NG-RAN may act as case 1 and case 2, and UE cannot keep RRC connection in target NG-RAN for more than 3 minutes. 
If target NG-RAN is informed about the time length during which source NG-RAN keeps UE context, it is required for target NG-RAN to provide UE trajectory feedback within the time length.
Proposal 6: It is proposed to provide the time length during which source NG-RAN keeps UE context from source to target NG-RAN.
In last meeting, we decide to introduce AI/ML INFORMATION REQUEST/RESPONSE procedure to provide UE related configuration from source to target NG-RAN as below:
The agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE performance feedback reporting.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]But for the time length during which source NG-RAN keeps UE context, we do not think it should be included in AI/ML INFORMATION REQUEST/RESPONSE message. If this time length is included in AI/ML INFORMATION REQUEST/RESPONSE message, only one configuration can be supported for all UE which requiring UE trajectory feedback. For every kind of UE, source NG-RAN may deploied different model and each model may have different is-time length for source to keep UE context. For example, for high speed UE, source may ask target node to feedback quickly. For URLLC UE, a longer timer length may be needed for source NG-RAN to wait for more feedback information. So, in order to support multiple time length, we propose to include the time length in handover request message.
Proposal 7: It is proposed to include the time length during which source NG-RAN keeps UE context in handover request message.

2.4. UE performance feedback
In last RAN3 meeting, we have agreed to trigger UE performance feedback in the HO request message as below:
Introduce a trigger indication in the HO request message to indicate that UE performance feedback is requested after HO completion. The details of indication need to be discussed.
Similar as UE trajectory feedback which is triggered in HO request message, there may be some configuration related to UE trajectory feedback, for example, the time length during which source NG-RAN keeps UE context shall also be sent together in HO request message. For UE performance feedback, we also think source NG-RAN should keep UE context and provide the time length to target NG-RAN in HO request message.
Proposal 8: It is proposed to include the time length during which source NG-RAN keeps UE context in handover request message when triggering UE performance feedback.
Following measurements have been agreed in RAN3 meeting.
Proposal 5: Support the following UE performance information to be sent for feedback purposes: Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, Average Packet Error Rate. 
The agreed UE performance information can follow the related measurements defined in TS28.552 and TS38.314.
Average Packet Delay could be defined as the measurement of Average delay DL/UL air-interface.
Average UE Throughput DL/UL could be defined as the measurement of Average DL/UL UE throughput in gNB metric.
Average Packet Error Rate could be defined as the measurement of UL PDCP SDU Loss Rate in TS28.552 and Packet Uu Loss Rate in the DL per DRB per UE in TS38.314.
Proposal 9: The agreed UE performance information can follow the related measurements defined in TS28.552 and TS38.314.
As for the granularity, currently, the granularity in BL CR is per UE. We suggest further discuss per DRB because more detailed information can be provided to AI model.
Proposal 10: It is proposed to discuss per DRB granularity for	UE performance feedback metric.

2.5. Procedure for UE feedback
In last RAN3 meeting, on how to request UE performance feedback from the target NG-RAN node, the following agreed are reached:
The agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE performance feedback reporting. 
Introduce into the agreed new request message (AI/ML INFORMATION REQUEST, the name needs further discussion), an indication that UE performance feedback is provided after handover event. Whether the indication is in implicit or explicit way needs to be further discussed.
Introduce a trigger indication in the HO request message to indicate that UE performance feedback is requested after HO completion. The details of indication need to be discussed.
The agreed new class2 non-UE associated procedure (AI/ML INFORMATION UPDATE, which name is FFS) is used for UE performance feedback reporting.
One FFS here is whether the indication is in implicit or explicit way. Currently, the case we dicussed on UE performance feedback only focus on HO procedure, i.e. after handover procedure, the source NG-RAN node would request the UE feedback to understand whether the handover decision is optimal or not. So, before we have an agreement on other cases that one node requests UE performance in another node, we think it is not necessary to introduce an explicit indication to say that the UE performance feedback is provided after HO event.
Proposal 11: It is not necessary to introduce an explicit indication on whether the UE performace feedback is for HO events.
 Then, in the following figure, we illustrate how the feedback related message works.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Step 1: NG-RAN node1 sends AI/ML INFORMATION REQUEST message to NG-RAN node 2 which includes the metrics for UE performance, e.g. UL Throughput, Packet delay etc and UE trajectory in Report Characteristics IE. Currently, there is one bit in Report Characteristics IE in AI/ML INFORMATION REQUEST message to identify the request of UE performance feedback, but we have agreed the following UE performance information should be sent for feedback purposes:  Average Packet Delay, Average UE Throughput DL, Average UE Throughput UL, Average Packet Error Rate, therefore, we think it is needed to introduce four bits for each of the UE performece metric in Report Characteristics IE.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Step 2: Report Characteristics IE in AI/ML INFORMATION RESPONSE message indicates UE performance and UE trajectory feedback report which can be provided by target NG-RAN.
Step 3: For certain UE, if the corresponding metrics for UE performance and/or UE trajectory feedback are supported,source NG-RAN node could trigger the UE feedback via Handover Requset message with the requested metrics included . 
Step 4: target NG-RAN sends Handover Requset ACK message to source NG-RAN to indicate the accepted metrics.
Step 5: The target node provide the collected feedback data to source NG-RAN ndoe. To idenfy the UE, UE XnAP ID is included in feedback Report message.
Proposal 12: It is proposed to discuss above procedure on UE performance feedback and have an agreement.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 12a: It is proposed to introduce 4 bit for each of the UE performance metrics in Report Characteristics IE in AI/ML INFORMATION REQEUST message and HANDOVER REQUEST message.
Proposal 12b: It is proposed to introduce XnAP ID in AI DATA COLLECTION message.
TP on UE mobility is in [1], but as the INFORMATION REQUEST/RESPONSE procedure has been included in the BL CR of LB topic, related design on INFORMATION REQUEST/RESPONSE/UPDATE procedure for UE related information is included in [2].
[bookmark: _GoBack]Proposal 13: It is proposed for RAN3 to discuss the TP [1] and [2].
3. Conclusion
Based on the proposal, we one Stage 3 TP as in the annex and one CR [2].
Proposal 1: A gNB may provide predicted UE traffic towards it peers during e.g. handover or SN addition procedure. 
Proposal 2: It is proposed to introduce per-UE traffic prediction transfer firstly and other granularities can be discussed in the future.
Proposal 3: It is proposed to include the stay time of a UE in a cell as mandatory present in UE trajectory prediction.
Proposal 4: it is up to the capability of AI/ML module in source NG-RAN to decide whether the predicted UE Trajectory spans across multiple NG-RAN nodes or it is limited within a single target NG-RAN node and it has no impact on specification.
Propsoal 5: It is proposed to support UE trajectory feedback after HO event.
Proposal 6: It is proposed to provide the time length during which source NG-RAN keeps UE context from source to target NG-RAN.
Proposal 7: It is proposed to include the time length during which source NG-RAN keeps UE context in handover request message.
Proposal 8: It is proposed to include the time length during which source NG-RAN keeps UE context in handover request message when triggering UE performance feedback.
Proposal 9: The agreed UE performance information can follow the related measurements defined in TS28.552 and TS38.314.
Proposal 10: It is proposed to discuss per DRB granularity for	UE performance feedback metric.
Proposal 11: It is not necessary to introduce an explicit indication on whether the UE performace feedback is for HO events.
Proposal 12: It is proposed to discuss above procedure on UE performance feedback and have an agreement.
Proposal 12a: It is proposed to introduce 4 bit for each of the UE performance metrics in Report Characteristics IE in AI/ML INFORMATION REQEUST message and HANDOVER REQUEST message.
Proposal 12b: It is proposed to introduce Xn UE AP ID in AI INFORMATION UPDATE message.
Proposal 13: It is proposed for RAN3 to discuss the TP [1] and [2].
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