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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper intends to discuss the simulation assumptions and evaluation methodology for the study on AI/ML for mobility.

Discussion
As described in the WID, simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839 and the detail discussion can leave to RAN2. 

Following the guidance of the WID, basically, the start point of the simulation assumption and methodology for AI based mobility is already available, which is in TR36.839. It should be noted that TR36.839 was developed when the HetNet Mobility was studied in 3GPP for HetNet scenarios at Release-11.

Basic Radio Configurations 
In TR36.839, the basic radio configurations for the HetNet mobility simulation was introduced for LTE. In Rel-17, there was a study carried on by RAN1 on the study of XR (Extended Reality) evaluations for NR, with the result captured in TR38.838. We think the simulation assumption in TR38.838 can be a good reference for the basic radio configurations for AIML mobility evaluation. 

The first thing that needs to clarify is the frequency for the simulation assumption and methodology. Should RAN2 focus on FR1 only or focus on both FR1 and FR2. We suggest to focus on FR1 for simplicity in the initial stage.

Proposal-1: RAN2 to focus on FR1 for the evaluation of AIML based mobility in the initial stage.

The second thing is which deployment scenario(s) RAN2 should focus on. In XR study, three deployment scenarios were studied: Dense Urban, Urban Macro and Indoor Hotspot. We think that Urban Macro is a typical scenario, for the purpose of AIML based mobility study, RAN2 should focus on Urban Macro scenario. 

Proposal-2: RAN2 should focus on Urban Macro scenario for the evaluation of AIML based mobility.

The third one is which UE speed, RAN2 should assume for the study. As we can see, AIML mobility may benefit the scenario of high speed for UE move, we may need to cover both low speed and high speed scenarios. 

Proposal-3: RAN2 to cover both low speed and high speed scenarios (e.g. 3km/hr, 30km/hr, 60km/hr and 120km/hr) for the evaluation of AIML based mobility.
 

An example of the simulation parameters can be listed with the table below (with reference to TR38.838): 

	Parameter
	Deployment scenarios

	
	Dense Urban 
(38.913 w/ following parameters)

	Layout
	21cells with wraparound
ISD: 500m

	Channel model
	UMa (38.901)

	UE Distribution
	80% indoor, 20% outdoor
Note: Other UE distribution can be evaluated optionally.

	Carrier frequencyk
	4 GHz

	Subcarrier spacing
	30 kHz

	BS height
	25m

	UE height
	1.5m

	BS noise figure
	5 dB

	UE noise figure
	9 dB

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic

	UE speed
	3km/hr, 30km/hr, 60km/hr and 120km/hr

	MCS
	Up to 256QAM

	BS Antenna Pattern
	3-sector antenna radiation pattern, 8 dBi

	BS Antenna Configuration 
	Option 1: 64 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,8,2,1,1;4,8)
Option 2: 32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,2,2,1,1,8,2)
(dH, dV) = (0.5λ, 0.5λ)

Note: Other BS antenna parameters can also be optionally evaluated.

	UE Antenna Pattern
	Omni-directional, 0 dBi

	UE Antenna Configuration 
	Baseline: 2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ
Optional: 4T/4R, 1T/2R, 2T2R

	Down Tilt 
	12 degrees
Note: Other downtilt values can also be optionally evaluated

	BS Transmit Power
	49 dBm per 20 MHz

	UE max tx power
	23dBm

	System Bandwidth
	Single Carrier (SC) evaluations only: 
-	Baseline: 100 MHz
-	Optional: 20/40 MHz



Proposal-4: RAN2 to use the simulation parameters in the table as a start point for the  evaluation of AIML based mobility.

Handover Failure Model and Ping-pong Model 


In TR36.839, the Handover Failure Modelling was introduced and the following definitions were captured:  
· Definition of Handover states
· RLF modelling and definition of RLF states
· Handover/PDCCH failure modelling

The parameters for determine the RLFs and the PDCCH failures include:
· Qout
· Qin
· T310
· N310
· T311
· N311
We think that the same Handover Failure Modelling as described within TR36.839 can be reused for AIML based mobility.

Proposal-5: The same Handover Failure Modelling as described within TR36.839 can be reused for AIML based mobility. 


In TR36.839, the Ping-pong Modelling was introduced. Within the TR, a ping-pong handover is defined if the UE’s time-of-stay connected in cell A is less than a pre-determined minimum-time-of-stay (MTS), when the handover was from cell B to cell A then the UE hands over back to cell B. Ping-pong rate is defined as (number of ping-pongs)/(total number of successful handovers excl. handover failures). 

It is proposed that the same Ping-pong Modelling as described within TR36.839 can be reused for AIML based mobility. 

Proposal-6: The same Ping-pong Modelling as described within TR36.839 can be reused for AIML based mobility.


Other than the Handover Failure Model and Ping-pong Model, more discussion may be needed to define the suitable model before simulation evaluation.  


Conclusion and Proposal
We have the following proposals:

Proposal-1: RAN2 to focus on FR1 for the evaluation of AIML based mobility in the initial stage.
Proposal-2: RAN2 should focus on Urban Macro scenario for the evaluation of AIML based mobility.
Proposal-3: RAN2 to cover both low speed and high speed scenarios (e.g. 3km/hr, 30km/hr, 60km/hr and 120km/hr) for the evaluation of AIML based mobility.
Proposal-4: RAN2 to use the simulation parameters in the table (section 2.1) as a start point for the  evaluation of AIML based mobility.
Proposal-5: The same Handover Failure Modelling as described within TR36.839 can be reused for AIML based mobility. 
Proposal-6: The same Ping-pong Modelling as described within TR36.839 can be reused for AIML based mobility.
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