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[bookmark: _Toc54284037]Introduction
Towards the end of RAN1 #106-e, the evaluation methodology on mobility was discussed. 

In this contribution, we provide our views on mobility evaluation for XR.
Discussion
At RAN1 #106-e, the following was proposed for discussion:

	FL proposal for evaluation methodology for mobility evaluation
l  XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. 
l  Baseline methodology
n  The mobility KPI for the XR study is defined as the number of XR frames that have violated their PDB due to the HO interruption times, when considering traditional HO, CHO, and DAPS (FR1 only). The duration of the HO interruption time is to be calculated analytically by appropriate durations and processing times incorporated in the HO, CHO, and DAPS, as detailed in TS 38.133.  Further detailed assumptions need to be reported together with evaluation results.
l  Optional methodology
n  Performance impacts due to handover procedures can be evaluated by numerical analysis, based on the assumptions of handover probability and interruption delay.  The detailed evaluation steps are as follow:
u  Step 1: Calculate handover probability
l  According to the typical topology scenario and UE speed, the handover probability can be calculated, e.g.
	Parameters
	Values

	Scenario
	Reuse simulation assumptions as FeMIMO inter-cell mobility evaluation in R1-2007151.
Dense Urban:




		Here X (in meter) is a uniformly distributed random variable U[26,34]. One UE is dropped and starts at P and moves along the 120-deg line downward to Q.

	ISD(m)
	200

	X(m)
	26
	34
	26
	34

	(a)Distance(P, Q)(m)
	492
	501
	492
	501

	(b)UE speed(km/h)
	120
	60

	(c)T(P, Q)(s),c=a/b
	14.76
	15.03
	29.51
	30.05

	(d)Handover times
	7

	(e)Handover probability(times/s),e=d/c
	0.47
	0.47
	0.24
	0.23


u  Step 2: Analyze interrupted packets for one-shot handover, e.g.
l  Assume handover interruption time is 40ms according to TS 38.133 and XR traffic periodicity is 60FPS, about 2.40 packets will be interrupted for one-shot handover.
u  Step 3: Calculate handover interrupted packets per second analyze the gap, e.g.
l  For 120km/h UE speed, the handover interrupted packets per second is about 0.47*2.40 = 1.13 packets/s.
n  Assume the PER requirement is 1% for the XR traffic (60FPS), the average packet loss per second cannot be larger than 0.6 packets/s, which means there is a huge gap for current handover mechanism to support XR traffic in high-speed case


 
 At least the following points require clarification: 

Deployment scenarios & UE speed
It should be noted the handover probability depends on inter-site distance and UE speed. If mobility evaluation is to be performed in Rel-17, then the deployment scenarios and UE speed should reuse those for power saving & capacity evaluation, e.g. the UE speed at 3 km/h for power saving & capacity evaluation should be reused for mobility evaluation.

Interruption time

In the proposed Baseline methodology part, it says "The mobility KPI for the XR study is defined as the number of XR frames that have violated their PDB due to the HO interruption times, when considering traditional HO, CHO, and DAPS (FR1 only). The duration of the HO interruption time is to be calculated analytically by appropriate durations and processing times incorporated in the HO, CHO, and DAPS, as detailed in TS 38.133. "

From TS 38.133 and a summary provided in Nokia’s contribution[1], actually interruption time is scenario-dependent for factors like inter-band/intra-frequency/intra-band inter-frequency HO, etc. which can be much smaller than 40 ms, but it can be also larger than 40 ms for other cases. It seems even sorting out the details will take quite some time. 

Reference to the eMIMO FL summary
Also R1-2007151 is a long feature lead summary from the eMIMO session, and it is not clear which part should be reused for mobility evaluation. 

It is clear that the proposed methodologies themselves require further clarification. 

However, if putting aside the validity issue for the time being, setting the UE speed at 3 km/h instead of 120 km/h, the handover interrupted packets per second would change drastically and it is 1.13  0.0282 packets/s, which is far below the proposed target (0.6 packets/s); then necessity of mobility evaluation is not clear. Hence either more time is needed to clarify the proposed mobility evaluation methodology, or potentially the proposed mobility evaluation methodology could be valid yet it would suggest there is no urgency to conduct evaluation.  
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