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Introduction
Following objectives are captured in SID for evaluation:
	· The evaluation of the AI/ML aided mobility benefits should consider HO performance KPIs (e.g., Ping-pong HO, HOF/RLF, Time of stay, Handover interruption, prediction accuracy, and measurement reduction) etc.) and complexity tradeoffs [RAN2]
· NOTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839. And leave the detail discussion to RAN2


In this contribution, we mainly discussed simulation assumptions for AI/ML mobility.
Discussion
Intra/inter Frequency
It is observed from RAN1 Rel-18 SI, only intra-frequency FR2 was studied. It is not clear for AI/ML mobility, whether only intra-frequency should be focused or not.
On one hand, inter-frequency simulation is challenging considering the correlation between two different frequencies may be minimum unless two inter-frequencies are close to each other. Furthermore, different frequency may also have its own characteristics, e.g. dominant propagation path, etc. On the other hand, if AI/ML can predict accurate measurement results on another frequency, it can significantly reduce the measurement gaps and improve system performance, e.g. throughput, etc.
Observation 1: Inter-frequency measurement prediction simulation is challenging but may bring significant gain to reduce measurement gaps.
One alternative is to consider inter-frequency cells to be collocated, by considering the spatial correlation between two different cells. In the real deployment, though this may not be the majority scenario, evaluation could still be beneficial at least for Hotspot scenario, where UE may want to perform handover from FR1 to FR2 for throughput improvement. For this case, UE movement may not need to be considered.
Proposal 1: Both intra-/inter-frequency measurement prediction is considered. 
Proposal 2: Inter-frequency measurement prediction focuses on the scenario to improve UE throughput and reduce measurement gaps. Simulation assumes two cells are collocated and UE speed is zero.
Radio Parameter Configuration
Regarding to the radio parameter configuration, since RAN1 already did a complete analysis for AI/ML based beam management, the similar setting can be reused for RAN2 AI/ML mobility study.
Proposal 3: Reusing radio parameter configuration for BM in TR38.843 (details in below table) as baseline for AI/ML mobility simulation:
	Parameter
	Value

	Frequency Range
	FR2 @ 30 GHz; SCS: 120 kHz

	Deployment
	200m ISD, 2-tier model with wrap-around (7 sites, 3 sectors/cells per site)
Other deployment assumption is not precluded

	Channel model
	UMa with distance-dependent LoS probability function defined in Table 7.4.2-1 in TR 38.901.

	System BW
	80MHz

	UE Speed
	30km/h (baseline), 60km/h (optional) 90km/h (optional), 120km/h (optional)
Other values are not precluded

	UE distribution
	100% outdoor

	BS Antenna Configuration
	Antenna setup and port layouts at gNB: (4, 8, 2, 1, 1, 1, 1), (dV, dH) = (0.5, 0.5) λ
Other assumptions are not precluded.
 
Number of BS beams: 32 or 64 downlink Tx beams (max number of available beams) at NW side. Other values, e.g., 256 not precluded.

	BS Antenna radiation pattern
	TR 38.802 Table A.2.1-6, Table A.2.1-7

	UE Antenna Configuration
	Antenna setup and port layouts at UE: (1, 4, 2, 1, 2, 1, 1), 2 panels (left, right)
Other assumptions are not precluded
Number of UE beams: 4 or 8 downlink Rx beams (max number of available beams) per UE panel at UE side. Other values, e.g., 16 not precluded.

	UE Antenna radiation pattern
	TR 38.802 Table A.2.1-8, Table A.2.1-10

	Beam correspondence
	Companies to explain beam correspondence assumptions (in accordance to the two types agreed in RAN4)

	BS Tx Power
	40 dBm (baseline)
Other values (e.g., 34 dBm) not precluded

	Maximum UE Tx Power
	23 dBm

	BS receiver Noise Figure
	7 dB

	UE receiver Noise Figure
	10 dB

	Inter site distance
	200 m

	BS Antenna height
	25 m

	UE Antenna height
	1.5 m

	UE measurements/reports
	At least for Temporal Downlink beam prediction: 
-	Periodicity of time instance for each measurement/report in T1: 20ms, 40ms, 80ms, [100ms], 160ms, [960ms]. Other values can be reported.
-	Number of time instances for measurement/report in T1 can be reported. Time instance(s) for prediction can be reported.

	Scenario
	Dense Urban (macro-layer only, TR 38.913) is the basic scenario for dataset generation and performance evaluation. Other scenarios are not precluded. 

	UE rotation
	UE speed to be reported. Note: UE rotation speed = 0, i.e., no UE rotation, is not precluded


UE Trajectory Model
UE placement and trajectory for large area was discussed in TR 36.839 [1], two models are supported, i.e. wrap-around and bouncing-circle model. For mobility simulation, different from RAN1 intra-cell UE trajectory, large area simulation with multiple cells should be considered.
It is also noticed that RAN1 studied beam management use cases with below three options in UE trajectory for dataset generation:
	-	Option 1: Linear trajectory model with random direction change.
-	Option 2: Linear trajectory model with random and smooth direction change.
-	Option 3: Random direction straight-line trajectories. 


Whether further enhancement is needed for UE trajectory model based on RAN1 intra-cell UE trajectory for BM is FFS.
Proposal 4: UE placement and trajectory for large area in TR 36.839 is considered as baseline for AI/ML mobility UE trajectory. Following principles are considered:
	For wrap-around approach, the simulation area (within the contour of wrap-around area) should include at least 2 tiers of macro sites. When the UE hit the simulation border (the wrap-around contour), it will wrap around and enter the simulation area from a different point on the wrap-around contour.
For the bouncing-circle approach, the simulation area within the bouncing-circle should include at least 1 tier of complete macro sites. Only the results from the inner tiers of the macro sites will be logged, including all the outer border area of the sites. When the UE hit the simulation border (the bouncing-circle), it will bounce back with a random angle.
For both wrap-around model and bouncing-circle model, a UE at any cell in the simulation area should experience the interference from two tiers of macro cells.
After initially dropped at a random location, the UE will randomly select a direction and move in straight line at a constant speed till hitting the simulation border.


Conclusion
In this contribution, we propose following simulation assumptions for AI/ML mobility evaluation:
Observation 1: Inter-frequency measurement prediction simulation is challenging but may bring significant gain to reduce measurement gaps.
Proposal 1: Both intra-/inter-frequency measurement prediction is considered. 
Proposal 2: Inter-frequency measurement prediction focuses on the scenario to improve UE throughput and reduce measurement gaps. Simulation assumes two cells are collocated and UE speed is zero.
Proposal 3: Reusing radio parameter configuration for BM in TR38.843 (details in below table) as baseline for AI/ML mobility simulation:
Proposal 4: UE placement and trajectory for large area in TR 36.839 is considered as baseline for AI/ML mobility UE trajectory. Following principles are considered:
· For wrap-around approach, the simulation area (within the contour of wrap-around area) should include at least 2 tiers of macro sites. When the UE hit the simulation border (the wrap-around contour), it will wrap around and enter the simulation area from a different point on the wrap-around contour.
· For the bouncing-circle approach, the simulation area within the bouncing-circle should include at least 1 tier of complete macro sites. Only the results from the inner tiers of the macro sites will be logged, including all the outer border area of the sites. When the UE hit the simulation border (the bouncing-circle), it will bounce back with a random angle.
· For both wrap-around model and bouncing-circle model, a UE at any cell in the simulation area should experience the interference from two tiers of macro cells.
· After initially dropped at a random location, the UE will randomly select a direction and move in straight line at a constant speed till hitting the simulation border.
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