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Introduction
RAN2 agreed to introduce conditional handover in this work item. Therefore in RAN4 we need to develop corresponding RRM requirement. In this contribution we provide some initial consideration on potential RRM requirement.
Discussion
Fundamentally, the difference between conditional handover and legacy handover is that after receiving handover command UE may not execute the handover procedure immediately. Instead, UE will check the condition for handover (which is indicated in the handover command) from time to time, and execute handover immediately after it finds the conditions are met.


Figure 1 conditional handover procedure
With focus on RRM perspective, the conditional handover procedure can be depicted in Figure 1.
	Step 1) network configures L3 measurement for the UE
	Step 2) network sends conditional handover command to the UE
	Step 3) UE conduct handover immediately after it realizes the conditions are met.
From RRM point of view, RAN4 will define handover delay and interruption time for the whole procedure. 
Firstly, for handover delay, the existing definition for normal handover is is:
	[bookmark: _GoBack]When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command when UE is configured with normal or make-before-break handover.


i.e., from handover command received from the source cell to PRACH transmission in the target cell. One approach is to follow existing definition, then the handover delay needs to be extended by T1 + T2, where T1 is the uncertainty from CHO command is received until the conditions are met and T2 is from the time when handover conditions are met until UE actually realizes it. Note that T2 is caused by measurement delay, which can be up to 1 measurement cycle. Mathematically, TRRC may not be needed if T1+T2>TRRC. Since the shortest measurement cycle is 200ms, which is much larger than TRRC, thus TRRC is not needed in the equation.
[bookmark: _Ref7709217]Observation 1: T2 is up to one measurement cycle. Since the shortest measurement cycle for T2 is larger than TRRC, there is no need to separately capture TRRC in the conditional handover delay.
[bookmark: _Ref7708245]Observation 2: following existing definition of handover delay, the delay in CHO can be expressed as: 
DCHO = Tinterrupt + T1 + T2												(1)
Where T1 is the uncertainty from CHO command is received until the conditions are met and T2 is from the time when handover conditions are met until UE actually realizes it.
Alternatively, we can change the handover delay definition regarding the starting point. For instance, the starting point could be the time when handover conditions are met. Thus the delay could be DCHO = TRRC + Tinterrupt + T2.
[bookmark: _Ref7708249]Observation 3: by changing the starting point of handover delay to the time when handover conditions are met, the delay in CHO can be expressed as: 
DCHO = TRRC + Tinterrupt + T2												(2)
Where T2 is from the time when handover conditions are met until UE actually realizes it.
We slightly prefer the second approach since it can better reflect the actual delay from the time when the UE “shall” handover to the target cell.
[bookmark: _Ref7708265]Proposal 1: handover delay in CHO is update by changing the starting point to the time when handover conditions are met.

Another part is about Tinterrupt. Technically, we don’t see any necessary change on Tinterrupt in conditional handover. Note that we don’t consider RACH-less and Make-before-break handover in this stage. The only potential change is that in most cases there may not be additional delay needed for cell search and measurement, since most likely these can be configured as the conditions for triggering handover. Thus normally conditional handover is triggered after UE finishing cell search and measurement.
However, currently it is still possible in RAN2 that the conditional handover can be triggered by certain conditions that not involving any measurement on target cell. For instance, if event A2 is used as the handover condition, then UE will conduct handover as long as it realizes that the serving cell becomes worse than absolute threshold. The CHO command can still require UE to handover to an unknown target cell. Therefore, we still need to consider known and unknown target cell in Tinterrupt.
[bookmark: _Ref7708253]Observation 4: CHO can still require UE to handover to an unknown cell.
[bookmark: _Ref7708260]Proposal 2: existing Tinterrupt can apply to CHO as well, unless there is further RAN2 input which may have impact on RAN4 requirement. 
Conclusion
In this contribution, we discuss the potential RRM requirement for conditional handover in R16. After discussion the following conclusions are made:
Observation 1: T2 is up to one measurement cycle. Since the shortest measurement cycle for T2 is larger than TRRC, there is no need to separately capture TRRC in the conditional handover delay.
Observation 2: following existing definition of handover delay, the delay in CHO can be expressed as:
DCHO = Tinterrupt + T1 + T2												(1)
Where T1 is the uncertainty from CHO command is received until the conditions are met and T2 is from the time when handover conditions are met until UE actually realizes it.
Observation 3: by changing the starting point of handover delay to the time when handover conditions are met, the delay in CHO can be expressed as:
DCHO = Tinterrupt + T2												(2)
Where T2 is from the time when handover conditions are met until UE actually realizes it.
Proposal 1: handover delay in CHO is update by changing the starting point to the time when handover conditions are met.
Observation 4: CHO can still require UE to handover to an unknown cell.
Proposal 2: existing Tinterrupt can apply to CHO as well, unless there is further RAN2 input which may have impact on RAN4 requirement.

References
[1] TS36.331






3/3
image1.emf
UE

Source 

eNB

Target 

eNB

Meas Config

Condition HO cmd

L3 meas

Condition met

HO execution

Triggering delay: T2

Uncertainty: T1


Microsoft_Visio_Drawing1.vsdx
UE
Source eNB
Target eNB
Meas Config
Condition HO cmd
L3 meas
Condition met
HO execution
Triggering delay: T2
Uncertainty: T1



