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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN4 meeting, agreement regarding mobility aspects was not reached and the discussion was captured in the approved WF in [1]. In this paper we provide analysis on mobility related discussions. For mobility aspects, we propose to confirm some of the principles for CHO delay requirements following RAN2 design and conclusion. 
Conditional Handover
RAN2 has decided to introduce both time/timer-based and location-based procedures for the network to configure conditional handover to UE so that the UE is able to make use of assistance information for more accurate handover triggering. 
Timer based conditional handover
Regarding timer based method, RAN2 consensus is that the network configures certain timer value to the UE for conditional handover procedure and the UE uses the value together with the measured RSRP/RSRQ results to determine whether it should proceed with handover to a neighbour cell accordingly. 
The timer is used to count the time after the UE is configured with the handover command and after a certain period of time if the instance A3/A4 triggers the conditional handover, the UE automatically executes handover to the target cell. So, it is only after the timer expires does the UE consider the CHO triggering.
In terms of RAN4 requirements to this method, tests should be defined to verify whether the UE is able to complete the handover with certain conditions met within a projected time delay length specified by the RAN4 spec. One of the issues is that different from the traditional CHO, there is chance that the neighbour cell is under a different satellite than the serving cell for HO. This means that the timing difference between the cells is very large that we must consider the timing difference between cells in the HO delay requirements.
On the other hand, the delay uncertainty brought by the fact that the exact time duration from timer expiration to the UE exact time instance of starting the handover procedure should follow the legacy CHO uncertainty. 
Thus, we propose an example of the total delay requirements for the timer-based CHO as below.
<Text proposals start>
x.x.x	Handover delay for timer-based CHO
Procedure delays for all procedures that can command a conditional handover are specified in TS 38.331 [2].
When the UE receives a RRC message implying conditional 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.
DCHO = TRRC + Ttimer + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution+ Tdiff
Where:
Ttimer is the configured timer value in ms.
Tdiff is the absolute timing difference in ms, between serving and target cells.
TRRC is the RRC procedure delay defined in clause 12 in TS 38.331 [2].
	TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command and the configured timer expires, until a condition exists at the measurement reference point which will trigger the conditional handover. 
	Tmeasure is the measurements time stated in TS 38.133 clause 6.1.4.2.2.
	TCHO_execution is the conditional execution preparation time in TS 38.133 clause 6.1.4.2.3. 
	Tinterrupt is the interruption time stated in TS 38.133 clause 6.1.4.2.4.
<Text proposals end>
In the above proposed requirements, Ttimer is added upon TEvent_DU since before the UE examine whether the legacy events, e.g. A3/A4/A5 trigger the handover, it must wait until the timer expires. And since the timing difference between target and serving cell is too big to be ignored, Tdiff is also added to account for the difference in the delay requirements.
Proposal 1: For timer-based CHO, the delay includes the timer value and the time difference between serving and neighbour cell SSBs.
Time based conditional handover
Similar to timer based conditional handover, the UE is supposed to trigger the CHO only within a configured period of time. RAN2 design is to provide the UE with the starting point time of the period [T0] and the duration [d] of the period to the UE. Thus instead of specifying the Ttimer, we need to include the duration from HO command to T0 into the total HO delay.
The example of CHO delay for time based method is shown as in the below TP.
<Text proposals start>
DCHO = TRRC + Ttime + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution+ Tdiff
Where:
Ttime is the time duration from UE successfully decode the CO command to the time point configured by the network as the starting point of UE monitoring the triggering of CHO.
<Text proposals end>
Proposal 2: For time-based CHO, the delay includes the time duration from UE successfully decode the CO command to the time point configured by the network as the starting point of UE monitoring the triggering of CHO.
Location based conditional handover
On the contrary, in location-based CHO, the network provides the location info for the target cell centres to the UE so that the UE is able to calculate the distances between itself and the target cells. Instead of waiting for a certain period of time according to the timer as in the timer based method, the UE is required to consider the distance in real time as one of the conditions in determining whether to hand itself over to the target cell. Under such circumstances, the UE’s ability in accurately evaluate its location based on GNSS is crucial. Similarly, one key issue to specify the UE HO requirements is how to correctly specify the delay uncertainty between the HO command and the instance where the UE actually executes the HO procedure. Without the timer, there is no guarantee that a certain delay requirement will be met by the UE for location-based method.
Thus we propose:
Proposal 3: No HO delay requirement is specified for a UE when it is only configured with location based conditional handover in NTN.
In addition, all the proposals subject to RAN2 further agreements so that if RAN2 further agrees on something that has evitable impact on RAN4 decision in specifying CHO delay requirements, RAN4 revisits the requirements or conclusions accordingly.
Conclusions
In this paper we provide analysis on mobility, related discussions. For mobility aspects, we propose to confirm some of the principles for CHO delay requirements following RAN2 design and conclusion. 
Proposal 1: For timer-based CHO, the delay includes the timer value and the time difference between serving and neighbour cell SSBs.
Proposal 2: For time-based CHO, the delay includes the time duration from UE successfully decode the CO command to the time point configured by the network as the starting point of UE monitoring the triggering of CHO.
Proposal 3: No HO delay requirement is specified for a UE when it is only configured with location based conditional handover in NTN.
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