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1 Introduction 
The Rel-19 Study Item (SID) [1] proposes to study AI/ML aided handover of a UE. The goal is to study and develop AI/ML schemes that can improve handover performance. The scope of the work is limited to standalone NR PCell change and legacy L3 handover.     

[bookmark: _Hlk110670114]In order to evaluate and compare the handover performance of AI/ML based schemes with non-AI/ML regular handover, it has been proposed to carry out simulation work. According to the SID [1], the simulation methodology can leverage existing 3GPP studies on mobility in heterogeneous deployments (TR 36.839 [2]), Rel-18 study on AI/ML based beam management (TR 38.843 [3]), and channel modeling (TR 38.901 [4]).

In this contribution, we discuss our point of view on the overall simulation assumptions and evaluation methodology.
2 Simulation assumptions
Frequency Range (FR)
We think that both FR1 to FR1 and FR2 to FR2 handovers should be considered. We understand that FR2 to FR2 handovers may be considered more challenging due to the smaller size of the cells and hence more frequent handovers, and where more gains can be expected from an AI/ML aided approach. However, FR1 NR has already been deployed and it would be important to understand whether there are gains provided by AI/ML aided approaches in this case as well. 
Proposal 1. Both FR1 to FR1 and FR2 to FR2 handover cases are studied, from the beginning. There is no need to prioritize the study of one over the other. RAN2 to discuss further on the carrier (center) frequencies and system bandwidths, e.g., FR1 @ 4GHz, FR2 @ 30GHz and system BW 80MHz (the assumption in Rel-18 AI/ML for beam management study).   
We think that the study should consider both intra-frequency and inter-frequency cases. The inter-frequency case could be more challenging since there may be a trade-off between achieving prediction accuracy for candidate cell measurements and the measurement periodicity and gaps required. Higher prediction accuracy for candidate cell measurements can be achieved with more frequent measurements and gaps, but it comes with loss of UE throughput since UE may not be able to transmit or receive during the gaps.
Proposal 2. The study should consider both the intra-frequency and the inter-frequency handover cases.    
Deployment and UE trajectory 
Proposal 3. The study prioritizes the 2-tier model (7 sites, 3 sectors/cells per site) consisting of a hexagonal layout (see Figure 1).
Proposal 4. The study prioritizes Urban macro (UMa) scenarios with outdoor UEs.


[bookmark: _Ref163043874]Figure 1: Hexagonal layout 2-tier model (7 sites, 3 sectors/cells per site)
Three UE trajectory models were considered in the Rel-18 AI/ML for beam management study [3]:
· 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.
Our preference is that the model Option 2 (or its variant) is considered for the study.
[bookmark: _Hlk163058721]Proposal 5. The UE trajectory model Option 2 in TR 38.843 for the Rel-18 AI/ML for beam management study is used in the study for training data generation. Also, we have the following proposals for the study:
· Once the UE reaches the boundary of the outer tier of the hexagonal sites, the trajectory is stopped (see Figure 1). 
· The range of UE speeds in TR 38.843 is taken as the starting point: 30km/h, 60km/h, 90km/h, 120km/h.
· There is no need to model UE rotation.
[bookmark: _Hlk163064252]Channel model and LoS update aspects
Proposal 6. The channel model to use for the study is UMa with distance dependent LoS probability function defined in Table 7.4.2-1 in TR 38.901 (similar as for the Rel-18 AI/ML for beam management study).
There are some LoS (Line of sight) aspects of the channel model that we would like to bring to RAN2’s attention. 
The document on 3GPP channel models TR 38.901 defines large scale fading parameters (PL, LOS, shadow fading among others) and small scale fading parameters (cluster AoA, AoD, ZoA, ZoD, path delays, path powers etc.) and a spatially consistent procedure to update the same as per section 7.6.3, specifically Procedure A and Procedure B.   
Proposal 7. Reuse Rel-18 AI/ML study agreement to adopt spatially consistent procedure A to evolve channel with UE mobility. 
A few additional caveats need to be considered. Some of the large scale parameters such as changes to LOS state, consequent impact of LOS state change on path loss computations and shadow fading correlation model were not considered in Rel-18, which was a single sector study. Given longer trajectories, multi-cell mobility, etc., it would be beneficial for 3GPP to clarify the assumptions on the above aspects of mobility modeling. 
For instance, distance dependent LoS probability for the UE, i.e., if the UE is at a distance d from the Base Station (BS), there is a certain LoS probability PrLOS(d) – the UE is assumed to be LoS or NLoS based on a random variable drawn according to this probability. As the UE moves, it may be expected that the LOS state changes. There are various possible options to model LoS state of the UE for Rel-19 evaluations.
(1) No update of the LoS: This is the simplest option, but it may not be realistic, and it may lead to misleading or erroneous results for the mobility study.
(2) Update of the LoS: This option seems to be more suitable since in the mobility scenarios for the study the UE may move significant distances, across cell boundaries, and from the coverage of one BS to another. For this option, TR 38.901, Section 7.6.3.3, defines a Soft LOS state which allows for smooth, spatially consistent transitions between LOS states as the UE moves from one point to another.
Likewise, agreements to clarify the spatial correlation model may be needed. For instance, TR 38.901, Section 7.4.4, states that shadow fading is exponentially correlated over distance. A correlation model corresponding to LoS state transitions is not specified in the TR, although correlation distances are specified (Table 7.6.3.1-2); to correlate Soft LoS states, the underlying Gaussians used to generate soft LOS states may be exponentially correlated in the same way as shadow fading.
[bookmark: _Hlk163064276]Proposal 8. RAN2 to discuss the above listed possible options for the update of the LoS state, shadowing fading correlation, etc., in the mobility study simulations, and clarify the assumptions to be used for inter-cell mobility modelling.
Other assumptions
Proposal 9. User Plane (UP) related performance indices, e.g., throughput, are not considered in the study since they involve incorporating traffic models. 
Consequently, we have the following observation.
Observation 1. Certain parameters from TR 38.843 (Table 6.3.1-1) on the simulation assumptions for the Rel-18 AI/ML for beam management study, such as Traffic Model, Link adaptation, Control and RS overhead, UE receiver type, Control channel decoding, are therefore not needed for the mobility study. 
Proposal 10. The values of the BS and UE transmission/reception related parameters, such as BS Tx Power, receiver noise figures, from TR 38.843 (Table 6.3.1-1), can be taken as the starting point.     
3 Mobility and RLF parameters
The following are tables of some mobility and RLF related parameters with some suggested values for simulations.
          Table 1: RLF parameters
	Items
	Description 

	T310
	1s

	N310
	1, 4, 10

	T311
	Not needed for this study.

	N311 
	1







                                                        Table 2: Mobility parameters
	Items
	Description

	TimeToTrigger [ms]
	40, 80, 128, 160, 256, 320, 480

	a3-offset [dB]
	-1, 0, 1, 2, 3 

	Layer3 Filter Parameter K
	4, 1, 3, 0






4 Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.

Frequency Range (FR)
Proposal 1. Both FR1 to FR1 and FR2 to FR2 handover cases are studied, from the beginning. There is no need to prioritize the study of one over the other. RAN2 to discuss further on the carrier (center) frequencies and system bandwidths, e.g., FR1 @ 4GHz, FR2 @ 30GHz and system BW 80MHz (the assumption in Rel-18 AI/ML for beam management study).   
Proposal 2. The study should consider both the intra-frequency and the inter-frequency handover cases.

Deployment and UE trajectory 
Proposal 3. The study prioritizes the 2-tier model (7 sites, 3 sectors/cells per site) consisting of a hexagonal layout (see Figure 1).
Proposal 4. The study prioritizes Urban macro (UMa) scenarios with outdoor UEs.
Proposal 5. The UE trajectory model Option 2 in TR 38.843 for the Rel-18 AI/ML for beam management study is used in the study for training data generation. Also, we have the following proposals for the study:
· Once the UE reaches the boundary of the outer tier of the hexagonal sites, the trajectory is stopped (see Figure 1). 
· The range of UE speeds in TR 38.843 is taken as the starting point: 30km/h, 60km/h, 90km/h, 120km/h.
· There is no need to model UE rotation.
Channel model and LoS update aspects
Proposal 6. The channel model to use for the study is UMa with distance dependent LoS probability function defined in Table 7.4.2-1 in TR 38.901 (similar as for the Rel-18 AI/ML for beam management study).
Proposal 7. Reuse Rel-18 AI/ML study agreement to adopt spatially consistent procedure A to evolve channel with UE mobility. 
Proposal 8. RAN2 to discuss the above listed possible options for the update of the LoS state, shadowing fading correlation, etc., in the mobility study simulations, and clarify the assumptions to be used for inter-cell mobility modelling.
Other assumptions
Proposal 9. User Plane (UP) related performance indices, e.g., throughput, are not considered in the study since they involve incorporating traffic models. 
Observation 1. Certain parameters from TR 38.843 (Table 6.3.1-1) on the simulation assumptions for the Rel-18 AI/ML for beam management study, such as Traffic Model, Link adaptation, Control and RS overhead, UE receiver type, Control channel decoding, are therefore not needed for the mobility study. 
Proposal 10. The values of the BS and UE transmission/reception related parameters, such as BS Tx Power, receiver noise figures, from TR 38.843 (Table 6.3.1-1), can be taken as the starting point.     
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