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1 Introduction

During RAN2#105bis meeting, the discussion on conditional handover execution has achieved the following agreements:
Agreements

0:
CHO is introduced in NR to solve robustness/reliability issue.

1:The LTE agreements below are applicable for NR: 

a/ CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

b/ Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

c/ Support configuration of one or more candidate cells for conditional handover;

=>
FFS how many candidate cells (UE and network impacts should be clarified).

=>
FFS how to include the CHO conditions in UE configuration

d/ The baseline operation for Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.

e/ The baseline operation for Conditional HO assumes the source RAN remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target RAN. 

f/ 
RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be suitable for CHO when there are multiple candidate target cells. Early packet forwarding can also be considered. Detailed decisions require RAN3 study.

2
Cell level quality is used as baseline for CHO execution condition;

FFS: on whether beam quality is used as input for CHO execution condition.

3
 RS type SSB can be used

FFS: CSI-RS, use of more than one RS type

4
Ax events (entry condition) are used for CHO execution condition and A3/5 as baseline

FFS: on other events

5
Trigger quantity for CHO execution condition(RSRP, RSRQ or RS-SINR) is configured by network. 

FFS: on multiple quantities.

FFS: Enhancements to the above CHO framework to specifically address usage in FR2 (e.g. address high number of handovers, RLFs, etc)

In this contribution, the discussion will focus on the details of NR conditional handover execution.
2 Discussion  
In previous meeting, the conditional handover has been agreed to be considered. UE will receive a handover command in advance with configured condition(s) and multiple candidate cells may be configured by the network. Once the conditions fulfilled, UE then initiates access to the target cell. 

2.1 Source cell reception

For the configured CHO command, it was agreed that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signalling. This explicit deconfiguration works well when CHO execution has not been triggered, since UE keeps transmission and reception with source cell and evaluates the configured conditions in this period, and UE is able to receive the CHO deconfiguration command transmitted by the source cell. 

The open issue is whether UE can receive source cell’s RRC message after CHO execution has been triggered. In legacy HO, this is not possible since UE shall release the source cell and perform HO execution to the target cell. Opening the door to source cell reception while CHO execution may have following issues:

1) Not all UEs are capable of simultaneous transmission/reception in two cells and UE capability discussion would be required;

2) UE may not correctly receive source cell’s RRCReconfiguration message while leaving the source cell whose link quality is not good;

3) RRCReconfiguraitonComplete message still needs to be sent to the source cell if UE correctly receives the RRCReconfiguraiton message while UE executes CHO to the target cell. This will complicate UE’s power usage. 

Base on above reasons, we think a simple way for CHO could be that UE follows the same behaviour as legacy HO, i.e. UE stops receiving source cell while executing CHO command.
Proposal 1 UE stops receiving source cell while executing CHO command
One of the consequences for proposal 1 would be that network cannot explicitly release CHO if UE has already started CHO execution. To meet the objective of network control, we have proposed a timer-based deconfiguration scheme in [3] to limit the CHO command valid time. Note that the timer value and timer starting condition is fully under the control of the network and no UE’s autonomous behaviour is involved. 
2.2 Multiple candidates 
In RAN2#105bis, multiple target cells were already agreed for NR conditional handover. See below meeting agreements.

Agreements

1
Support configuration of one or more candidate cells for conditional handover; 

=>
FFS how many candidate cells (UE and network impacts should be clarified).

Then one issue to study is: how should the UE select the target cell when multiple candidate cells meet the condition? In general, we think there are following options to handle the UE behaviour.

· Option 1 (only one target can be tried): UE selects only one cell as the HO target, e.g. UE selects the strongest cell. Once this cell fails, UE declares HO failure;

· Option 2 (multiple targets can be tried): UE selects one cell as the HO target at a time. Once this cell fails, UE tries another cell; once the number of candidates cell reach the maximum value or timer to limit the accessing time expires, UE declares HO failure. 
Option 1 is simple, but it does not fully explore the benefit of multiple candidate cells. Option 2 can be more robust as it can improve HO success rate with more tries on multiple cells, but the complexity and HO latency need also be considered.

Observation 1 It is more robust and beneficial for improving HO success rate with more tries on multiple candidate cells.
Proposal 2 During CHO execution, UE is allowed to try multiple target cells.
Proposal 3 A new timer is introduced to limit the time during which UE is allowed to try multiple candidate cells for CHO execution.

Proposal 4 CHO failure is declared once the new timer expires.
2.3 CHO Command release           
The last issue is that whether UE stores the CHO command if CHO or HO fails. If proposal 2 can be agreed that UE is allowed to try multiple target cell during CHO execution and the HO failure is still triggered, we think there is no benefit to store the CHO command as mostly they are tried by the UE.

Observation 2 Upon CHO failure, UE may have already tried all CHO candidate cells. Keeping CHO command seems not much beneficial.
On the other hand, if UE has successfully accessed to one target cell, the new cell would be responsible for configuring new CHO command if it wants, and it seem straightforward for UE to discard CHO command received in the old cell.
Observation 3 CHO command received in the old cell become useless once UE successfully accesses to the target cell.
Proposal 5 CHO command is released upon CHO success or failure.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
It is more robust and beneficial for improving HO success rate with more tries on multiple candidate cells.
Observation 2
Upon CHO failure, UE may have already tried all CHO candidate cells. Keeping CHO command seems not much beneficial.
Observation 3
CHO command received in the old cell become useless once UE successfully accesses to the target cell.


Based on the observations, we propose:
Proposal 1
UE stops receiving source cell while executing CHO command
Proposal 2
During CHO execution, UE is allowed to try multiple target cells.
Proposal 3
A new timer is introduced to limit the time during which UE is allowed to try multiple candidate cells for CHO execution.
Proposal 4
CHO failure is declared once the new timer expires.
Proposal 5
CHO command is released upon CHO success or failure.
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