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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last meeting, RAN4 agreed a WF [1] as a starting point to specify requirement on conditional handover (CHO):
	
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:
	option 1: the time when actual channel condition is satisfied (before UE realizes).
	option 2: the time when UE realizes the condition is satisfied and HO is executed.

If option 1 is agreeable, then
                              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	
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
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 + 20+ T∆ (same as legacy definition, where Tsearch may not be needed if CHO to unknown target cell is not supported according to other working group)




In this paper, we discuss the conditional handover delay related issues and requirements based on the content in WF. 
2	Discussion  
Before we go to the details of CHO requirement, one thing RAN4 needs to discuss is the measurement capability. In TS38.133 Section 9.1.3.2, the minimum number of layers to be monitored in Connected Mode are already specified. Besides, the number of identified cells and SSBs for each intra-frequency and inter-frequency are also addressed in Section 9.2.3 and Section 9.3.3, respectively. In our understanding, CHO is an enhancement for UE handover procedure, but not an enhancement to UE measurement requirement. It should follow Rel-15 baseline on UE measurement capability. Therefore, we suggest
[bookmark: _Ref16547841]Proposal 1: Conditional handover does not add additional monitoring frequency layers, cells, and SSBs on top of existing Rel-15 UE measurement capability.

We then analysis the 2 options that RAN4 agreed in last meeting. It seems that if option 2 is adopted, UE needs to send a message to inform Network (or TE) that handover is started. But we are so far not sure whether RAN2 will support this signaling or not. Besides, no matter which options is chosen, RAN4 eventually need to evaluate an appropriate latency for it in order to specify the corresponding test cases. Considering that option 2 still has uncertainty, we suggest to use option 1 as the basic assumption for the CHO requirement.   
[bookmark: _Ref16547843]Proposal 2: RAN4 to confirm the definition of “handover condition is met” is the time when actual channel condition is satisfied. 

If RAN4 agrees on option 1, we notice that the definitions of Tmeasure (in Ttrigger) and Tsearch (in Tinterrupt) need to be clarified. In our understanding, UE has to complete the whole measurement procedure to confirm the CHO condition and start to execute the HO. Therefore, 
· If the cell is unknown to UE, Tmeasure should include both cell search time and measurement time. 
· If the cell is known to UE, Tmeasure should include only the measurement time. 
It means that both the cell search time and measurement time are already considered in Ttrigger, and therefore Tsearch won’t be needed in Tinterrupt. 
[bookmark: _Ref16795380]Proposal 3: If the cell is unknown to UE, Tmeasure should include both cell search time and measurement time. If the cell is known to UE, Tmeasure should include only the measurement time.
[bookmark: _Ref16798669]Proposal 4: Tsearch is not needed.

The next question is how to specify the corresponding handover delay. In WF [1], although not yet agreed in RAN4, some basic principles and definitions are already proposed. As shown in Figure 1, we use Tcondition to denote the period of time that starts from Network configures a CHO command until the channel condition is met, and use TRRC procedure delay to denote the RRC procedure delay. According to the definitions we can categorize all scenarios into 3 cases. The first 2 cases are already been captured in the WF. In the first 2 cases, Tcondition is a positive value, which means that channel condition is met after Network configures a CHO command. We then compare Tcondition and TRRC procedure delay to determine the corresponding TRRC,1 and Ttrigger value:
· Case 1: Tcondition > TRRC procedure delay: TRRC,1 =0 and Ttrigger = Tmeasure + TTTT.
· Case 2: Tcondition ≤ TRRC procedure delay: TRRC,1 = TRRC procedure delay - Tcondition and Ttrigger = TRRC,1 + Tmeasure + TTTT
[bookmark: _Ref525844622][bookmark: _Ref7336641][bookmark: _Ref16450145][image: ] 
Figure 1: Scenarios of conditional handover delay
However, there still exists a scenario that channel condition is already met before Network configures a CHO command. In this case, the definition of Tcondition becomes unclear. One reasonable solution is that we set Tcondition =0, then case 3 becomes a special case of case 2, and Ttrigger = TRRC procedure delay + Tmeasure + TTTT. However, it seems that this interpretation will violate the agreed definition of conditional handover delay: DCHO is defined from the time when handover condition is met to the time when the first PRACH preamble is transmitted
[bookmark: _Ref16547845]Proposal 5: RAN4 to clarify the requirement if channel condition is met comes before Network configure a CHO command.

4	Summary 
In this contribution, we propose
Proposal 1: Conditional handover does not add additional monitoring frequency layers, cells, and SSBs on top of existing Rel-15 UE measurement capability.
Proposal 2: RAN4 to confirm the definition of “handover condition is met” is the time when actual channel condition is satisfied.
Proposal 3: If the cell is unknown to UE, Tmeasure should include both cell search time and measurement time. If the cell is known to UE, Tmeasure should include only the measurement time.
Proposal 4: Tsearch is not needed.
Proposal 5: RAN4 to clarify the requirement if channel condition is met comes before Network configure a CHO command.  
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