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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
A new study item for AI ML mobility with following objectives was agreed [2]:

	The study will focus on mobility enhancement in RRC_CONNECTED mode over air interface by following existing mobility framework, i.e., handover decision is always made in network side. Mobility use cases focus on standalone NR PCell change. UE-side and network-side AI/ML model can be both considered, respectively.

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]

· 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
· Potential AI mobility specific enhancement should be based on the Rel19 AI/ML-air interface WID general framework (e.g. LCM, performance monitoring etc) [RAN2]  
· NOTE: This would only be treated after sufficient progress is made in the Rel-19 AI/ML air interface WID 
· Potential specification impacts of AI/ML aided mobility [RAN2]
· [bookmark: _Hlk153472406]Evaluate testability, interoperability, and impacts on RRM requirements and performance [RAN4]

· NOTE 1: RAN1/3 work can be triggered via LS
· NOTE 2: RAN4 scope/work can be defined and confirmed by RAN#105 after some RAN2 discussions (within the RAN4 pre-allocated TUs)
NOTE 3: To avoid duplicate study with “AI/ML for NG-RAN” led by RAN3
NOTE 4: Two-sided model is not included




In this contribution we provide our views on data collection for event prediction.
2. Discussion
UE performs measurements based on measurement object configuration, evaluate different events, and report measurement results. Measurement model captured in 38.300 and shown in figure below shows different steps involved during measurements and evaluation of an event:
[image: ]
Figure 1: Measurement model as described in 38.300.
UE performs measurements on different beams and both L1 and L3 filtering is applied to these measurement samples and a trigger is evaluated based on these consolidated cell level results. The number of good beams is also reported along with measurement results. UE is configured to perform measurements based on either SSB or CSI-RS. Further, a list of cell specific offsets, a list of exclude-listed cells and a list of allow-listed cells are provided to the UE.
For measurement event prediction, in our understanding, UE will collect measurement samples for a UE side model and based on these samples will predict an event. UE may collect these measurement samples while it was in connected mode or idle/inactive mode. There are certain parameters which are configured differently when UE is performing measurements in idle/inactive mode and connected mode. For example, absThreshSS-BlocksConsolidation, nrofSS-BlocksToAverage, offsetMO, allowed and exclude cell list are configured in connected mode. Similarly, some of these parameters are indicated in SIB2 for cell reselection in idle/inactive mode. In addition to above parameters, UE may be configured with relaxed measurements in idle/inactive mode.
Idle mode cell coverage:
UE may be configured to stay for longer in a cell before it moves out or start performing measurements and try to save as much of power as possible. So, the thresholds at which UE starts performing measurements and at which the UE perform cell reselection, are normally on the higher side in order to save UE power consumption. 
Connected mode cell coverage:
Handover is carried out when UE is in RRC_Connected mode and active user data transmission taking place. So, network sets rather conservative thresholds for handover compared to cell reselection. Handover takes place when both source and target cells are providing good coverage. This is not needed in idle mode and UE may stay in idle/inactive camped cell for longer. Also, idle/inactive measurements are performed on SSB whereas connected mode measurements may be configured either based on SSB or CSI-RS. One such idle/inactive and connected mode cell coverage example is shown in figure below with red lines representing coverage of the same cell in connected mode for handover purposes:
[image: ]
Figure 2: different coverage boundaries of same cell for idle and connected mode
Model inference, federated learning, model monitoring, model parameters update, model selection switching, and selection depends on the quality of input data. If UE does not distinguish measurement samples collected when it was in idle or connected mode or which set of parameters did it use to collect measurement samples, AI/ML model for mobility may not work well.
We think that event prediction will be impacted by cell specific offset, number of beams to be taken into account, hysteresis parameters and important to know how the UE predicted an event. Furthermore, event prediction can go wrong, and it does not break the protocol but affects the system performance. In other words, wrong prediction is a wasted effort and may lead to a handover failure, radio link failure or handover to a wrong cell. The actions may vary between different vendors of UE & NW, and MNO policy (some vendors may accept the error while others won’t). 
Proposal: RAN2 to discuss measurement sample data collection RRC states for event prediction.
3. Summary
In this contribution, we discuss measurement event prediction and propose RAN2 to agree:
 
Proposal: RAN2 to discuss measurement sample data collection RRC states for event prediction.
4. References 
[1] 3GPP TR 38.843 Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface.
[2] RP-240082: Revised SID on AIML for mobility in NR



image1.png
 Lemwemnien | i ‘
o
wsams aens P oo
NBseam2 Ll Layerd filtering 8 yers Ll evaluation of
¢ I i ot ol g ot prvenil LI
alection | ' | gty | € etara
wosony o { o ot ay | €l a
| SO
m mmmf Beam Selection X beams.
ety
S
B p

t

e confsurs:
parameters

arcconigores
parameters




image2.emf
 



3GPP TSG


-


RAN2


#12


6


 


R2


-


240


4905


 


 


Fukuoka


, 


Japan


, 


May 20


-


24th


, 2024


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


(resub of R2


-


2403056)


 


 


 


 


 


 


 


 


Agenda Item:


 


8.3.3


 


Source: 


 


S


ony


 


Title:


 


Data 


collection for event prediction


 


Document for:


 


Discussion


 


and Decision


 


1.


 


Introduction


 


 


A


 


new 


study


 


item for AI ML 


mobility


 


with following objectives


 


was agreed [2]


:


 


 


T


he study will focus on mobility enhancement in 


RRC_CONNECTED


 


mode over air interface by following 


existing mobility framework


,


 


i.e.


,


 


handover decision is always made in network side. 


Mobility use cases 


focus on standalone 


NR 


PCell change


. UE


-


side and netwo


rk


-


side AI/ML model can be both 


considered, 


respectively


.


 


 


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]


 


 


·


 


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]


 


·


 


N


OTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 


36.839. And leave the de


tail discussion to RAN2


 


·


 


Potential AI mobility specific enhancement should be based on the Rel19 AI/ML


-


air interface WID 


general framework (e.g. LCM, performance monitoring etc) [RAN2]  


 


·


 


NOTE: This would only be treated after sufficient progress is made in 


the Rel


-


19 AI/ML 


air interface WID 


 


·


 


Potential specification impacts of 


AI/ML aided mobility [RAN2]


 


·


 


Evaluate testability, interoperability, and 


impacts on RRM requirem


ents and performance


 


[RAN4]


 


 


·


 


NOTE


 


1


: RAN1/3 work 


can


 


be triggered via LS


 


·


 


NOTE


 


2


: RAN4 scope/work can be defined and confirmed by RAN#105 after some RAN2 


discussions (within the RAN4 pre


-


allocated TUs)


 


N


OTE


 


3


: 


To a


void duplicate study with “AI/ML for NG


-


RAN” led by RAN3


 


N


OTE


 


4


: Two


-


sided model is not 


included


 


 


 


In this contribution we provide our views on 


data collection for event prediction


.


 




3GPP TSG - RAN2 #12 6   R2 - 240 4905     Fukuoka ,  Japan ,  May 20 - 24th , 2024                               (resub of R2 - 2403056)                 Agenda Item:   8.3.3   Source:    S ony   Title:   Data  collection for event prediction   Document for:   Discussion   and Decision   1.   Introduction     A   new  study   item for AI ML  mobility   with following objectives   was agreed [2] :    

T he study will focus on mobility enhancement in  RRC_CONNECTED   mode over air interface by following  existing mobility framework ,   i.e. ,   handover decision is always made in network side.  Mobility use cases  focus on standalone  NR  PCell change . UE - side and netwo rk - side AI/ML model can be both  considered,  respectively .     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]        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]      N OTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and  36.839. And leave the de tail discussion to RAN2      Potential AI mobility specific enhancement should be based on the Rel19 AI/ML - air interface WID  general framework (e.g. LCM, performance monitoring etc) [RAN2]        NOTE: This would only be treated after sufficient progress is made in  the Rel - 19 AI/ML  air interface WID       Potential specification impacts of  AI/ML aided mobility [RAN2]      Evaluate testability, interoperability, and  impacts on RRM requirem ents and performance   [RAN4]        NOTE   1 : RAN1/3 work  can   be triggered via LS      NOTE   2 : RAN4 scope/work can be defined and confirmed by RAN#105 after some RAN2  discussions (within the RAN4 pre - allocated TUs)   N OTE   3 :  To a void duplicate study with “AI/ML for NG - RAN” led by RAN3   N OTE   4 : Two - sided model is not  included    

  In this contribution we provide our views on  data collection for event prediction .  

