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1. Introduction
As discussed in [1], we have proposed not to consider the HOF prediction as a separate use case for AIML mobility, as there is an overlap with the RLF prediction, and some other aspects of HOF are related to Network implementation and condition that will be hard to model at the UE. With that in mind, we provide here some simulation assumption and evaluation methodology for the RLF prediction use case.
2. Discussion
A UE that is in RRC_CONNECTED performs RLM on the SpCell to detect RLFs. The UE is configured with thresholds to determine whether the radio link being monitored is good/reliable enough, specifically:
· Qout:  the level at which the DL cannot be reliably received and shall correspond to out-of-sync block error rate (BLERout) which is the 10% block error rate of a hypothetical PDCCH transmission
· Qin: the level at which the DL can be significantly more reliably received than at Qout and shall correspond to in-sync block error rate (BLERin), which is 2% block error rate of a hypothetical PDCCH transmission
The UE is also configured with timers and counters that are used to determine the reliability of the link being monitored, specifically:
· n310:  the number of consecutive times that an out of sync (OOS) indication is received at the RRC from the lower layers (e.g. PHY) before RRC starts considering the link being monitored as experiencing reliability problem.

· n311: the number of consecutive times that an in-sync (IS) indication is received at the RRC from the lower layers (e.g., PHY) before RRC considers the link being monitored has become reliable again. 

· t310: the duration of the timer that is started upon n310 consecutive OOS indications received from lowers, and stopped upon n311 consecutive IS indications. 
If the T310 timer expires before the reception of n311 consecutive in-sync indications from lower layers, RRC will consider the link has failed and declares an RLF.
The UE may employ another timer (T312) to detect RLF, which is associated with measurement reporting. A measurement reporting configuration could be associated with t312. When the reporting conditions are fulfilled and a measurement report is to be sent, and if this measurement reporting configuration has been associated with t312, the UE will check if T310 is already running (i.e., RLM has already identified a problem and waiting for the recovery). If so, the UE starts the T312 timer (which typically has a lower value than T310) and if the problem is not resolved before the timer expires, then the UE also declares an RLF. Basically, T312 is used to detect a late HO (i.e., had the measurement reporting been sent earlier than the radio link problem started, the UE would probably been handed over to a target cell in time). 
The figure below illustrates the NR RLM and RLF detection mechanisms:


As we have discussed in [1], our understanding is that only the expiry of T310 case will be sufficient for the RLF prediction use case.
In the HetNet mobility study in release 11, the RLF case was studied [2]. The simulation assumptions therein can be reused for the case of RLF prediction as well (table 5.2.1.3.1 in [2]), as shown below:
Table 5.2.1.3.1: The parameters for determine the RLFs and the PDCCH failures.
	Items
	Description 

	Qout
	-8 dB

	Qin
	-6 dB

	T310
	1s (the default value in 36.331)

	N310
	1

	T311
	Not used for calibration (since RLF recovery is not simulated in the calibration)

	N311 
	1



Proposal 1: For the RLF prediction use case, the following simulation parameters to be used:
· Qout = -8 dB
· Qin   = -6 dB
· N310 = N311 = 1
· T310 = 1 sec.

In addition, most of the simulation assumptions of RRM use case that were discussed in [3] can be applicable to the RLF prediction use case. However, few changes for UE distribution, UE speed, and UE trajectory may be considered:
a) UE Distribution: To invoke higher probability of RLFs within data samples, a percentage of UEs should be dropped closer to the cell edge. For RLF prediction use case, a combination of options 1 and 2 in Question 2.3.1.3-2 of the RRM prediction email discussion [3] can be considered where x% of UEs are uniformly dropped in the cell and (100-x)% of UEs are dropped in circular disk at cell edge.
b) UE Speed: For RLF prediction use case, it can be more challenging and interesting to consider higher speed UEs (e.g., 60 kmh and 90 kmh), compared to the RRM prediction use case.
c) UE trajectory: We recommend using option 3 (i.e., “random direction, straight line trajectory”) that was discussed in Question 2.3.1.1-1 of the RRM prediction email discussion [3] for UE trajectory in RLF prediction use case. This is because options 1 and 2 allow random change of direction, and thus can decrease the likelihood of RLFs in the data samples (e.g., UE may stay too long within the good coverage area of a given cell).  In addition, we recommend that inter-cell handover or beam switching should be enabled for fair comparison with non-AI baseline without RLF prediction (disabling inter-cell handover was suitable for AIML beam management study but may not be suitable for AIML mobility). 

Proposal 2: For the RLF prediction use case, the following simulation parameters can be considered along with RRM prediction use case evaluation parameters:
· UE Distribution: A combination of options 1 and 2 in Question 2.3.1.3-2 [3] can be considered, i.e., x% of UEs are uniformly dropped in the cell and (100-x)% of UEs are dropped in circular disk at cell edge.
· UE Speed: Consider higher speed UEs (e.g., 60 kmh, 90 kmh).
· UE Trajectory: Consider option 3 in Question 2.3.1.1-1 [3] (i.e., “random direction, straight line trajectory”), with inter-cell handover or beam switching enabled for fair comparison with non-AI baseline.
4. Conclusion
In this contribution, the simulation assumptions, and parameters for the RLF prediction use case were discussed and the following proposals were made:
Proposal 1: For the RLF prediction use case, the following simulation parameters to be used:
· Qout = -8 dB
· Qin   = -6 dB
· N310 = N311 = 1
· T310 = 1 sec.

Proposal 2: For the RLF prediction use case, the following simulation parameters can be considered along with RRM prediction use case evaluation parameters:
· UE Distribution: A combination of options 1 and 2 in Question 2.3.1.3-2 [3] can be considered, i.e., x% of UEs are uniformly dropped in the cell and (100-x)% of UEs are dropped in circular disk at cell edge.
· UE Speed: Consider higher speed UEs (e.g., 60 kmh, 90 kmh).
· UE Trajectory: Consider option 3 in Question 2.3.1.1-1 [3] (i.e., “random direction, straight line trajectory”), with inter-cell handover or beam switching enabled for fair comparison with non-AI baseline.
[bookmark: _Hlk162962157]5. References
[1]	R2-2405209, Other aspects related to RLF/HO failure prediction, RAN2-126, Fukuoka, Japan, May 2024.
[2]	TR 36.839, Mobility enhancements in heterogeneous networks, Release 11, Dec 2012
[3]	R2-2404955, Summary of [POST125bis][021][AIML mobility ] Simulation assumptions and methodology, OPPO, RAN2-126, Fukuoka, Japan, May 2024.

  

	1/4	
image1.png
SINR< Qg SINR>Q,less
SINR<Qu:  N310times than N311times

Radio problem
detected

RLM

RRM

Measurement Measurement
event conditions report triggered,
fulfilled while T310is

running




