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1. Introduction
At the RAN 102 meeting, a new SID [1] on ‘Study on Artificial Intelligence (AI)/Machine Learning (ML) for mobility in NR’ was approved. Some of the objects are as follows:
	...
Study and evaluate potential benefits and gains of AI/ML aided mobility for network triggered L3-based handover, considering the following aspects:
· AI/ML based RRM measurement and event prediction, 
· Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
· Inter-cell Beam-level measurement prediction for L3 Mobility (UE sided and NW sided model) [RAN2]
· HO failure/RLF prediction (UE sided model) [RAN2]
· Measurement events prediction (UE sided model) [RAN2]
· Study the need/benefits of any other UE assistance information for the network side model [RAN2]
...


In this contribution, we’d like to discuss the simulation assumption and common KPI for AI-mobility.
2. Discussion
2.1 Simulation assumption
In order to better compare the simulation results between the companies, the calibration of simulation assumptions is necessary. In this section, we’d like to share our view on the simulation assumptions.
· Simulation Environment
NR can operate at a wide range of frequencies, ranging from FR1 to FR2. In the SID, there is no restriction for the working frequency range. Considering FR1 and FR2 have different application scenario and face different challenge, we suggest to consider both FR1 and FR2 scenario in the AI mobility SI.
Proposal 1: Consider both FR1 and FR2 scenario in the AI mobility SI.
Several scenarios for NR are described in the TR 38.913, including dense urban, urban macro (UMA), high speed and soon. For AI-mobility simulation, we can use dense urban scenario in FR2 scenario, which has been adopted in the AI-PHY beam management. In this way, we can reuse simulation platform of AI-PHY beam management as much as possible to reduce our simulation work. For FR1, UMA is one of the most common scenario in the simulation, which provides continuous and ubiquitous coverage in the urban areas. In the FR1, we can use UMA scenario. 
Proposal 2: In the simulation, consider dense urban scenario in the FR2 and UMA scenario in the FR1.
For deployment, 2-tier wrap-around hexagonal grid model (i.e. 7 sits with 3 sectors/cells) can be used in the AI-mobility simulation, same as AI-PHY beam management simulation, to reduce our simulation work. For working frequency, in FR2, we can reuse the frequency parameter value in the AI-PHY beam management directly, i.e. 30GHz with 120 kHz. For FR1, according to the Table 6.1.4-1 of TR 38. 901, the recommended frequency of UMA in FR1 is 2 GHz and 4GHz. Considering the simulation for inter-freq prediction case and actual network deployment, we need to consider 2 GHz and 4GHz in the FR1. For other simulation environment assumption, we can take Table 6.3.1-1 of TR 38.843 as base line in FR2, and take Table A.2.1-1 of TR 38.802 for reference in FR1.
Proposal 3: For deployment, consider 2-tier wrap-around hexagonal grid model in the simulation. 
Proposal 4: For frequency, consider 30GHz in FR2, and consider 2GHz,4GHz in FR1.

· UE distribution and mobility model
For UE distribution model in AI-mobility simulation, we can take the UE distribution simulation assumption of AI-PHY beam management for reference, as shown below:
	#Table 6.3.1-1 of TR 38.843
For spatial domain beam prediction (optional to compare different UE distributions assumptions):
-	Option 1: 80% indoor ,20% outdoor as in TR 38.901
-	Option 2: 100% outdoor
For time domain prediction: 100% outdoor


Here, to reduce our simulation work, spatial domain prediction and time domain prediction can use the same UE distribution, i.e. 100% outdoor. 
For UE dropping, there are the following three options:
· Option 1: the UE is randomly dropped within the cell;
· Option 2: the UE is randomly dropped at the edge of cell;
· Option 3: the UE is randomly dropped at the edge of cell and sector 
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Actually, option 1 is adopted in the TR 38.843. But this SID is for mobility purpose and if with option 1, only a few UE may experience handover procedure, which may impact AI model training, event performance evaluation and handover performance evaluation. Therefore, option 2 and option 3 shall also considered.
For UE mobility model, we can use UE speed, UE trajectory model and UE rotation assumption of AI-PHY as baseline.
Proposal 5: The UE distribution, UE speed, UE trajectory and UE rotation simulation assumption for AI-mobility simulation can reuse the assumption of Table 6.3.1-1 in TR 38.843. 
Proposal 6: For UE dropping, consider the following options:
· Option 1: the UE is randomly dropped within the cell;
· Option 2: the UE is randomly dropped on the edge of cell;
· Option 3: the UE is randomly dropped on the edge of the cell and sector.

· Channel model
In the channel model, non-line-of-sight path is an important part in the channel model. Since in the real reality, it is a corner case that only LOS path exist. Therefore, in order to make our simulation more realistic, the impact of NLOS need to be considered. Besides, the channel model adopted in the TR 38.843 is ‘UMa with distance-dependent LoS probability function’, which also consider the impact of NLOS path. 
Proposal 7: The impact of NLOS path need to be considered in the channel model for AI-mobility simulation.
Based on the TR 38.901, cluster specific shadowing fading is modeled as random function independent of frequency. While, in the reality, the adjacent frequency may suffer the similar shadowing fading, so in out understanding, random function model independent of frequency may not be suitable. And, this may largely impact the inter-freq prediction accuracy. Therefore, we suggest RAN2 to discuss how to model cluster specific shadowing fading to make simulation more realistic.
Proposal 8: RAN2 to discuss how to model cluster specific shadowing fading for frequency domain prediction.
The recommended parameters are summarized in the Annex. We can take the simulation assumptions in the Annex as starting point.
Proposal 9: Take the parameter values in the Annex as starting point for AI-mobility simulation assumption.

2.2 Common KPI
Different companies may use different AI models in the simulation. In order to better compare simulation results, we suggest to take model complexity as performance metric. The model complexity can be evaluated via number of model parameters, number of model size and computation complexity.
Proposal 10: Model complexity can be considered as common simulation performance metric, including:
· Number of model parameters;
· Number of model size;
· Computation complexity.

3. Conclusion and proposals
In this contribution, we have the following proposals:
Proposal 1: Consider both FR1 and FR2 scenario in the AI mobility SI.
Proposal 2: In the simulation, consider dense urban scenario in the FR2 and UMA scenario in the FR1.
Proposal 3: For deployment, consider 2-tier wrap-around hexagonal grid model in the simulation. 
Proposal 4: For frequency, consider 30GHz in FR2, and consider 2GHz and 4GHz in FR1.
Proposal 5: The UE distribution, UE speed, UE trajectory and UE rotation simulation assumption for AI-mobility simulation can reuse the assumption of Table 6.3.1-1 in TR 38.843.
Proposal 6: For UE dropping, consider the following options:
· Option 1: the UE is randomly dropped within the cell;
· Option 2: the UE is randomly dropped at the edge of cell;
· Option 3: the UE is randomly dropped at the edge of cell and sector.
Proposal 7: The impact of NLOS path need to be considered in the channel model for AI-mobility simulation.
Proposal 8: RAN2 to discuss how to model cluster specific shadowing fading for frequency-domain prediction.
Proposal 9: Take the parameter values in the Annex as starting point for AI-mobility simulation.
Proposal 10: Model complexity can be considered as common simulation performance metric, including:
· Number of model parameters;
· Number of model size;
· Computation complexity.
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5. Annex
Table 1: Baseline simulation assumptions for AI mobility in FR1
	Parameters
	Values

	Frequency Range
	FR2: @ 30 GHz; SCS: 120kHz
FR1: @ [2,4] GHz; SCS: 15 kHz

	Deployment
	FR2: 200m ISD, 2-tier model with wrap-around (7 sites, 3 sectors/cell per site).
FR1: 500m ISD, 2-tier model with wrap-around (7 sites, 3 sectors/cells per site)

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

	System BW
	FR2: 80MHz
FR1: 20MHz

	UE Speed
	For spatial domain beam prediction: 3km/h
For time domain beam prediction: 30km/h (baseline), 60km/h (optional) 90km/h (optional), 120km/h (optional)
Other values are not precluded

	UE distribution
	100 % outdoor for spatial domain prediction and temporal domain prediction
Number of UEs per sector/cell during data collection (training/testing) is reported 

UE dropping:
Option 1: the UE is randomly dropped within the cell;
Option 2: the UE is randomly dropped at the edge of cell;
Option 3: the UE is randomly dropped at the edge of the cell and sector.
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	BS Antenna Configuration
	Antenna setup and port layouts at gNB:
FR2: (4, 8, 2, 1, 1, 1, 1), (dV, dH) = (0.5, 0.5) λ
FR1: (1, 4, 2, 1, 1, 1, 1), (dV, dH) = (0.5, 0.5) λ
Other assumptions are not precluded.

Number of BS beams: 
FR2: 32 or 64 downlink Tx beams (max number of available beams) at NW side. Other values, e.g., 256 not precluded
FR1: 4 Tx beams (max number of available beams) at NW side. Other values, e.g. 8 not precluded.

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

	UE Antenna Configuration
	Antenna setup and port layouts at UE: 
FR2: (1, 4, 2, 1, 2, 1, 1), 2 panels (left, right)
FR1: (1, 1, 2, 1, 1, 1, 1)
Number of UE beams
FR2: 4 or 8 downlink Rx beams (max number of available beams) per UE panel at UE side. Other values, e.g., 16 not precluded.
FR1: beam forming is not considered

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

	BS Tx Power
	FR2: 40dBm
FR1: 49dBm

	Maximum UE Tx Power
	23dBm

	BS receiver Noise Figure
	FR2: 7dB
FR1: 5dB

	UE receiver noise figure
	FR2: 10dB
FR1: 9dB

	UE trajectory model
	UE trajectory model is not necessarily to be defined at least for spatial-domain  prediction in initial phase of the evaluation.
For temporal domain prediction: the UE moving trajectory model can use the options 1-3 provided in the clause 6.3.1 in the TS 38.843

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