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1 Introduction

CB: # AIML_IntraCULTM
-  address the open issues

-  capture the agreements in a TP
(HW)

Summary of offline disc R3-260669
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion [if needed]
The outcome of the online session is reported below:

	Discuss further about the timing to trigger early sync and cell switch for L3 based LTM.

HW/Eric/QC/LV/CATT: support both

Samsung: fine with cell switch. Early sync can be based on implementation.

CMCC: doubt on the timing to trigger cell switch.

Support to predict the timing to trigger early sync and cell switch for L3 based LTM. 

Study addition of beam prediction in UE Trajectory prediction.

LV: The DU doesn’t know the beam information. The inference is in the CU

Study whether predicted validity time applies to predicted TA value(s)

For L1 based LTM, RAN3 will not continue if no solution in RAN3 can be identified.

CB: # AIML_IntraCULTM

-  address the open issues

-  capture the agreements in a TP

(HW)

Summary of offline disc R3-260669


3.1 Beam prediction in UE Trajectory prediction
From the contributions submitted at this meeting it seems that majority of companies think that it is beneficial to predict and signal the beam-level UE trajectory. Specifically:
· [1] [4] [5]: Cells may contain many beams, but only a few are optimal for a UE’s trajectory; and the importance of existing cell level predicted UE trajectory for AI/ML-assisted candidate cell selection is already acknowledged, as it helps shortlist the most probable cells the UE may visit during its path; having beam-level UE trajectory will help selecting candidate beams in addition to candidate cells;
· [2]: During the early downlink synchronization, multiple TCI states may be activated, resulting in redundant TCI state configurations and unnecessary activations until final selection; beam-based predicted information may provide a more accurate TCI state configuration during LTM preparation and optimize TCI state activation in the early downlink synchronization;

· [3]: LTM operates on beam level for the cell switch execution which signals the TCI State ID both to the UE and to the candidate (target) cell when LTM mobility is triggered. Therefore, a finer granularity for UE trajectory prediction on beam level would benefit AI/ML for LTM to improve the accuracy of the model;

· [6] [8]: to generate accurate candidate beams for LTM HO Preparation, target beam for cell switch command or beams for early synchronization, beam-level information is necessary, especially beam-level UE trajectory;

· [12]: to improve the accuracy in selecting predicted candidate cells, as well as in predicting TA values for each candidate cell
On the other hand, some other companies think that beam-based UE trajectory is unfeasible or inaccurate/unreliable:
· [7] [11]: without L1-based measurement results, the gNB-CU is unable to accurately predict the beams of candidate cells for LTM early UL/DL synchronization and LTM cell switching; 
· [10]: it is complex to accurately predict the UE trajectory at beam level, due to the dynamicity and concurrent effect of many factors outside network control impacting the directions and the strength at which an individual beam reaches the UE; 
· [13]: beam prediction in UE trajectory prediction falls outside the scope of AI/ML-based intra-CU LTM, hence it has to be discussed in another AI (Other handover enhancements, 12.2.3)
- Support (9): 

Tejas Networks [1], Huawei [2], Nokia [3], Qualcomm [4], ZTE [5], NEC [6], 


China Telecom [8], CATT [9], CMCC [12]  
- No support (4?): 
Lenovo [7], Ericsson [10], LGE [11], Samsung [13](?)
Proposal 1: RAN3 to agree to support beam-level UE trajectory prediction predicted by the gNB-CU.
Comments from companies (captured by the moderator during the offline session):
3.2 Whether predicted TA validity time applies to predicted TA value(s)
Before going into the discussion, it is moderator suggestion to start by agreeing that predicted TA validity time applies at least to a measured TA value:

Proposal 2: RAN3 to agree that it is feasible to predict TA validity time at least for a measured TA.
Proposal 2a: If Proposal 2 is agreed, to capture the agreement in the TR (in clause 4.2.2.3 Output data of AI/ML based Intra-CU LTM).

Comments from companies (captured by the moderator during the offline session):

Below a summary of the companies’ views in support of introducing the predicted TA validity time also for a predicted TA value:

· [1]: the predicted TA validity information helps the DU to understand for how long the predicted TA remains reliable. If there is no predicted validity time associated with the predicted TA values, the UE may have moved enough distance to have a different TA value by the time the cell switch is executed. This creates a risk of timing mismatch and could increase access delays or failures;
· [4]: predicted TA value cannot be valid forever, but only for a certain duration of predicted time post which the predicted TA value is invalid;

· [5]: feasible to predict, provided that the CU can access sufficient input data, e.g., UE velocity, historical TA trends, cell geometry, and radio quality metrics. It is suggested taking the predicted validity time of the measured TA value as the baseline first, and then discuss the feasibility of the predicted validity time of the predicted TA value in the normative phase;
· [6]: serving gNB-CU that predicted the TA value should also be responsible for TA value validity management. AI/ML model can leverage all the input data to output the associated predicted TA validity time for each predicted TA value, and this associated predicted TA validity time can be sent to serving gNB-DU together with the predicted TA value;
· [7]: feasible to derive at CU the TA prediction along with predicted TA value, provided that CU is able to collect historical TA values of UE(s) in the candidate cell;

· [8]: feasible for the gNB-CU to infer a predicted validity time associated with a predicted TA value;
· [9]: feasible to derive at CU by means of TA value (via TA acquisition procedure), validation of TA value (i.e., the result of RACH-less LTM, success or fail) and, in case of failure, the correct TA value via the Rel-19 SON function;
· [12]: TA value can be predicted for each candidate cell, and it shall be within a validity time, otherwise, RACH-less HO may still be triggered after the validity time expiration;
· [13]: predicted validity time definitely applies to the predicted TA value(s), and the gNB can predict the predicted TA value and related predicted TA validity time simultaneously, by using the historical TA value and validity time information as input;

On the other hand, some other companies do not support that predicted TA validity time is signalled along with a predicted TA value:

· [2]: the actual meaning of predicted TA validity time for the case of a predicted TA is unclear: since we are considering the predicted TA value, that is, a prediction, we think that the validity time could be interpreted as the time interval within which the prediction is valid. However, since Rel-18, RAN3 had no consensus on transferring the validity time of any prediction over RAN3 interfaces. Hence, at this late stage of the 5G standardization, we see no need to deviate from that;

· [3]: for legacy LTM , it has been agreed in RAN3 that the source is responsible for determining whether a received TA is valid at a given point in time based on implementation. In our view, there is no need to deviate from the legacy approach
· [10]: on top of CU predicting TA values, the CU can predict whether a measured TA value will be valid sometime in the future – both predictions only for inter-DU LTM case;
- Support (9): 

Tejas Networks [1], Qualcomm [4], ZTE [5](?), NEC [6], Lenovo [7], CATT 


[9], China Telecom [8], CMCC [12], Samsung [13] 
- No support (3): 
Huawei [2], Ericsson [10], Nokia [3]
Proposal 3: RAN3 to agree that it is beneficial to signal from CU to DU the predicted TA validity time of a predicted TA value.

Comments from companies (captured by the moderator during the offline session):

4 Conclusion, Recommendations [if needed]
If needed
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