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1	Introduction
The following objective has been approved for NR mobility enhancements [1].
	· Specify further enhancements to achieve following targets, [RAN2/3]
1. reduce user data interruption during handover, which targets as close as possible to 0ms, i.e. relaxed requirements could be considered. 
2. improve the robustness during handover,


Moreover, in RAN2#104 meeting, we made the following agreements about conditional handover (CHO) for handover robustness improvement in LTE.
	Agreement
1	RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 
2	Usage of conditional handover is decided by network. UE evaluates when the condition is valid.
=> FFS on the exact details of the procedures
Agreement
1	Support configuration of one or more candidate cells for conditional handover.
=> FFS how many candidate cells (UE and network impacts should be clarified).


Similar to LTE, CHO can be considered for mobility robustness improvement in NR. For NR operating in lower frequency range (FR1), evaluation for LTE may be applied and we expect that CHO will be supported as in LTE. In this contribution, we justify the need of CHO for NR operating in higher frequency range (FR2) by evaluating the mobility performance of CHO and normal handover. 
2	Discussion
2.1	Simulation parameters
We consider a UE moving in NR network and evaluate the mobility performance. The simulation parameters are as listed in the following table.

Table 1. Simulation parameters
	Parameter
	Setting

	ISD
	200m

	UE speed
	30 km/h

	Trajectory
	Bouncing circle

	Cell loading
	100%

	Carrier frequency
	30 GHz

	Channel model
	NR-UMa (TR 38.901)

	L1 filtering time
	40ms

	L3 filter coefficient k
	1

	A3 offset
	Normal HO: 2dB
Conditional HO:
- lower threshold: -2dB
- higher threshold: 2dB

	TimeToTrigger
	40ms

	Validity timer
	2s*

	Handover preparation delay
	25ms

	Handover execution time
	20ms


* Validity timer is only used in conditional handover simulation.
2.2	Performance evaluation
Simulation results for NR UE in FR2 are shown in Table 2. 
Table 2. Simulation results
	
	Normal HO
	Conditional HO

	# HO events (success/fail)
	1101/172
	1316/57

	HOF rate
	13.51%
	4.15%

	# MR
	2073
	4057

	# HO command
	1848
	3638


From the simulation results we can have the following observations about mobility robustness by conditional handover as well as its signaling overhead compared to the normal handover:
· For the same UE trajectory, the numbers of handover events are close for the two mechanisms.
· Conditional handover significantly improves robustness of handover as the handover failure (HOF) rate is only 30% of that in normal handover. 
· The mobility robustness improvement of CHO comes at the cost of signaling overhead. Compared to normal handover, the numbers of measurement reports (MR) and HO commands are almost doubled in CHO.
Observation 1:	The conditional handover effectively reduces handover failure rate for NR operating in FR2.
Observation 2:	The signalling overhead in conditional handover for measurement report and handover command is significantly higher than that in the normal handover.
Although CHO introduces a higher signaling overhead, the significant improvement in mobility robustness makes in attractive for NR operating in high frequency, and thus CHO should be supported. However, the almost doubled number of MR and HO commands means not only Uu signaling overhead but also corresponding Xn signaling overhead. Signaling overhead reduction needs to be further studied.
Proposal 1:	Support conditional handover in NR FR2 to improve handover robustness. 
Proposal 2:	Study signaling overhead reduction methods for NR CHO.
3	Conclusions
We have the following observations:
Observation 1:	The conditional handover effectively reduces handover failure rate for NR operating in FR2.
Observation 2:	The signalling overhead in conditional handover for measurement report and handover command is higher than that in the normal handover.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Support conditional handover in NR FR2 to improve handover robustness. 
[bookmark: _GoBack]Proposal 2:	Study signaling overhead reduction methods for NR CHO.
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