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Introduction
In this contribution we provide our views on mobility evaluation methodology for XR SID.
Mobility Evaluation
In RAN1#106-e meeting the following was proposed by the FL with respect to evaluation of NR XR mobility performance:
	· XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. 
· It is driven by contributions what/how to capture in the TR w.r.t. XR mobility evaluation.  Companies are encouraged to submit mobility evaluation results, based on which RAN1 will discuss what/how to capture XR mobility performance in the TR. 



KPI for XR Mobility Evaluation
An analytical evaluation of XR mobility performance should be performed for the XR study item. To this end, the main impact on the XR traffic due to mobility will come from handover interruption time and the analytical KPI for XR mobility evaluation should be defined as the percentage of XR packets that violate their PDB due HO interruption times.
Proposal 1: The KPI for XR mobility evaluation is the number of XR packets (per second) that violate their PDB due to HO interruption time.
Handover Interruption Time Calculation

The handover interruption time can be calculated based on different HO assumptions e.g., traditional HO, conditional HO, DAPS (FR1-FR1, FR2-FR1, FR1-FR2) handover cases. Requirements for HO interruption times for different HO methods are outlined in [1]. The total handover time can be calculated as 	

	,



where, is the RRC procedure delay defined in [2] and is the handover interruption defined in [1]. For traditional handover, = 10 ms for RRC reconfiguration. Additionally, the handover interruption time can be further defined by the following component delays:


Assuming FR1-FR1 handover scenario, the component delays are defined as follows: 
· 


is the time required to search the target cell which can be 0 ms if the target cell is known and either or ms, if the target cell is unknown
· 
is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell and can be assumed to be around 10 ms. 
· 
is the time for UE processing, and can be up to 20 ms
· 

is the time for fine time tracking and acquiring full timing information of target cell and is equal to ms
· 
is the time for SSB post processing and can be up to 2 ms
· 

is the SMTC periodicity of the target cell if the UE is provided with an SMTC configuration for target cell else = 5ms assuming 5ms SSB transmission periodicity [1]. 



Under these assumptions, for traditional handover, the total handover time for FR1-FR1 handover = 10+(5 + 10 + 20 + 5 + 2) = 52ms or = 10+(3x5 + 10 + 20 + 5 + 2) = 62 ms depending on the duration of the duration. Similar calculations can be made for other handover assumptions like conditional HO or DAPS based handover. We propose that traditional handover should be considered as the baseline for HO interruption time calculations and other handover assumptions should be optional. 
Proposal 2: Handover interruption time should be calculated with a baseline assumption of traditional HO in FR1 with unknown target cell. CHO and DAPs based interruption times are optional.

Mobility KPI Evaluation
Based on traditional HO interruption times, the total handover time is greater than the PDB of the XR traffic types assumed in the study i.e., 10~30ms.  Therefore, XR packets under transmission at the time of HO will violate their PDB and the KPI for XR mobility will depend on the probability of handover in conjunction with the frame rate of XR traffic which can determine the average number of packets transmitted. 
The handover probability can be calculated based on standard deployment assumptions with the UE traveling in a straight-line trajectory at a predetermined speed. Based on the HO probability and the FPS for XR traffic, the number of packets which violate the PDB can be evaluated. 
For optional cases when the HO interruption time is less than that of the PDB of XR traffic i.e., not all packets violate PDB due to handover, it can be further discussed how to adapt the KPI for mobility evaluation. 
Proposal 3: For XR mobility KPI evaluation, handover probability should be considered.
Conclusion
In this paper, a methodology for XR mobility performance evaluation was provided with the following baseline proposals:

Proposal 1: The KPI for XR mobility evaluation is the number of XR packets (per second) that violate their PDB due to HO interruption time.
Proposal 2: Handover interruption time should be calculated with a baseline assumption of traditional HO in FR1 with unknown target cell. CHO and DAPs based interruption times are optional.
[bookmark: _References]Proposal 3: For XR mobility KPI evaluation, handover probability should be considered.
References
	[1] 
	3GPP TR 38.133, "Requirements for Support of Radio Resource Management (Release 17)

	[2] 
	3GPP TS 38.331, "Radio Resource Control Protocol Specification (Release 16)







image1.wmf

oleObject1.bin

image2.wmf
handoverRRC-delayinterrupt

 msec

T

D

T

=+


oleObject2.bin

image3.wmf
RRC-delay

T


oleObject3.bin

image4.wmf
interrupt

T


oleObject4.bin

oleObject5.bin

image5.wmf
interruptsearchIUprocessingmargin

 msec

+

TTTTTT

D

=+++


oleObject6.bin

image6.wmf
search

T


oleObject7.bin

image7.wmf
rs

T


oleObject8.bin

image8.wmf
rs

3

T


oleObject9.bin

image9.wmf
IU

T


oleObject10.bin

image10.wmf
processing

T


oleObject11.bin

image11.wmf
T

D


oleObject12.bin

oleObject13.bin

image12.wmf
margin

T


oleObject14.bin

oleObject15.bin

oleObject16.bin

image13.wmf
handover

D


oleObject17.bin

oleObject18.bin

oleObject19.bin

