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1	Introduction
RRM requirements for conditional handover was widely discussed in the last RAN4 #91. Although final agreement was not reached, we are very close to consensus. In this contribution, we will further discuss the corresponding requirement.
2	Discussion
[1] captured all the agreement for this work item in the last RAN4 meeting, except that page 4 is for information, which captured the tentative agreement for conditional handover RRM requirement. Some company had concern on the starting point in the definition of handover delay.
Let’s focus on the procedure first:


Figure 1. conditional handover procedure
1) UE is configured with measurement by source gNB. After this UE will start L3 measurement on target frequency layer(s).
2) UE receives handover command via RRC from source gNB indicating conditional handover. 
3) As UE is moving towards target cell, condition is met after a while. Note that here “condition” means channel condition. Due to L3 measurement delay, there must be some latency between the point when channel condition is met and the point when UE actually realizes it.
4) UE realizes handover condition is met and executes handover to target cell. UE behaviours regarding handover execution are captured in TS38.331.
5) UE sends PRACH preamble to the target cell.
Regarding definition of handover delay, we have three options on the table:
Option 1: handover delay is the total delay from step 2) to 5). 
Option 2: handover delay is the total delay from step 3) to 5). 
Option 3: handover delay is the total delay from the time when UE realizes the condition is satisfied to 5).
Technically, there is no impact on actual UE behaviour regardless how we define handover delay. If we define this delay from step 2), i.e. handover command is received at the UE, then we need to add additional delay in the total equation, which represents the delay between 2) and 3). We don’t see the necessity to add this part since it purely depends on actual channel and has nothing to do with UE or gNB performance. 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. This is also the majority’s view.
Regarding option 3, we don’t really think it is a good idea to define the starting point at the time when UE realizes the condition is satisfied. The reason is that if we go with option 3 then there would not be restriction on “how fast” the UE shall realize that the handover condition is met. We believe this part of UE performance shall be covered by the handover delay.
On the other hand, there was an agreement in LTE conditional handover in the last RAN4 meeting regarding starting point of handover delay in [2]:
	· On conditional handover solution
· The handover delay is defined from the time when handover condition is met to the time when the first PRACH preamble is transmitted.
· The methodology of defining handover delay for LTE conditional handover shall be aligned with that for NR conditional handover. 
· The number for each component in the handover delay will be discussed in the next meeting. 
· Note that T∆ is not included in Tinterrupt for LTE.


It is quite rational to align the definition in NR conditional handover.
Proposal 1: The handover delay DCHO in CHO is defined from the time when handover condition is met to the time when the first PRACH preamble is transmitted. The interpretation of “handover condition is met” is the time when actual channel condition is satisfied (mostly likely before UE realizes it).
According to discussion above, then we can have the equation for handover delay:
DCHO = Ttrigger + Tinterrupt_CHO
Where:
· Ttrigger: is the delay from the time when condition is met to HO is actually executed:
Ttrigger = TRRC, 1 + Tmeasure + TTTT
	Where: 
TRRC, 1 : CHO command RRC procedure delay. 
TRRC, 1 =0 if the time from when the CHO command until the time when the condition is met > RRC procedure delay, otherwise TRRC, 1 = RRC procedure delay- (time from CHO command until the condition is met) 
	Tmeasure: measurement cycle on the target frequency layer
 	TTTT: length of time-to-trigger window if configured
· Tinterrupt_CHO: is the interruption time from HO is executed to the first PRACH preamble is sent to the target cell:
Tinterrupt_CHO = TRRC_2 + Tinterrupt
	Where:
TRRC_2: time to disconnect with the source cell, e.g. stop timer if running, release UL data compression configuration and etc 
	Tinterrupt = Tsearch + TIU + Tprocessing+ T∆ (same as legacy definition, where Tsearch may not be needed if CHO to unknown target cell is not supported according to other working groups)


3	Conclusion
In this contribution we further discuss the RRM requirement for condition handover. After discussion the following proposals are provided:
Proposal 1: The handover delay DCHO in CHO is defined from the time when handover condition is met to the time when the first PRACH preamble is transmitted. The interpretation of “handover condition is met” is the time when actual channel condition is satisfied (mostly likely before UE realizes it).
Proposal 2: conditional handover delay is defined as:
DCHO = Ttrigger + Tinterrupt_CHO
Where:
· Ttrigger: is the delay from the time when condition is met to HO is actually executed:
Ttrigger = TRRC, 1 + Tmeasure + TTTT
	Where: 
TRRC, 1 : CHO command RRC procedure delay. 
TRRC, 1 =0 if the time from when the CHO command until the time when the condition is met > RRC procedure delay, otherwise TRRC, 1 = RRC procedure delay- (time from CHO command until the condition is met) 
	Tmeasure: measurement cycle on the target frequency layer
 	TTTT: length of time-to-trigger window if configured
· Tinterrupt_CHO: is the interruption time from HO is executed to the first PRACH preamble is sent to the target cell:
Tinterrupt_CHO = TRRC_2 + Tinterrupt
	Where:
TRRC_2: time to disconnect with the source cell, e.g. stop timer if running, release UL data compression configuration and etc 
	Tinterrupt = Tsearch + TIU + Tprocessing + T∆ (same as legacy definition, where Tsearch may not be needed if CHO to unknown target cell is not supported according to other working groups)
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