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Introduction
[bookmark: OLE_LINK219][bookmark: OLE_LINK218][bookmark: OLE_LINK217][bookmark: OLE_LINK216][bookmark: OLE_LINK215]In RAN2#105bis meeting, CHO is agreed in NR to solve robustness/reliability issue, and some agreements were achieved in [1]. Details can be found in section 5 Annex.
In CHO, the network can configure one or more candidate cells with CHO trigger condition(s), and the UE can evaluate whether the condition is met based on the configuration. When the candidate cell(s) fulfils the trigger condition, the UE can select the target cell and try to access the target cell, but the RACH procedure towards this target cell may fail. And the worst case is that there is none candidate cell fulfilling the CHO trigger condition or the UE does not access to any target cell successfully when the source cell occurs RLF. In this paper, we would discuss about how to handle failure occurred in conditional handover.
Discussion
RAN2#105bis meeting has agreed that “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”, which means that the UE can keep data transmission with the source gNB before the UE accesses to one target cell successfully, e.g. the UE successfully sends the RRC Reconfiguration Complete message to target gNB. 
Observation 1: The UE can keep data transmission with the source gNB before the UE accesses to one target cell successfully in CHO.

The details about how to select the target cell in CHO is discussed in [3], when the UE decides the target cell, it can perform RACH procedure towards the target cell, whether it is CFRA or CBRA depends on the RACH resources reserved for this target cell. The RACH procedure towards this target cell can follow the baseline specified in R15 legacy handover procedure, i.e. the UE prioritizes the beam(s) associated with dedicated RACH resources whose quality is above the configured threshold, and performs CFRA with the target cell, if there is no such beam or CFRA is failed, the UE would fall back to CBRA. In legacy handover, if CBRA is failed, the UE can trigger RRC re-establishment. However, in CHO, if CBRA is failed, what the UE would do needs to be further considered. One option is that the UE would perform RRC re-establishment as the legacy handover procedure does, but obviously it is not suitable since the source cell may still be good or there may be other good candidate cell that the UE can handover to. One other option is that the UE can fall back to the source cell if the source cell RLF does not occur, but since there may be multiple candidate target cells configured by the network, the third option is that the UE can continue to evaluate the other candidates’ CHO trigger condition even though the previous CBRA fails, and the UE can try to access another condition-fulfilled candidate target cell.  
Proposal 1: The UE can try to access another condition-fulfilled candidate target cell if the previous access fails when multiple candidate target cells are configured in CHO.

Since the maximum number of candidate target cells configured in CHO is restricted [4], there may be the case that none of the candidate target cells fulfils the CHO trigger condition or the UE has tried to access to all the condition-fulfilled candidate target cells but none is successful. To reduce UE implementation complexity and power consumption, the network can configure the maximum number of the condition-fulfilled candidate target cells that the UE can try to access to. In such case, if the source cell does not occur RLF, the UE can fall back to the source cell.
Proposal 2: When the source cell RLF does not occur, the UE can fall back to the source cell if none of candidate target cells fulfils the CHO trigger condition.
Proposal 3: When the source cell RLF does not occur, the UE can fall back to the source cell if it has tried to access to all the condition-fulfilled candidate target cells but none is successful.

In CHO, the worst case is that when the source cell occurs RLF, there is none of the configured candidate target cells fulfils the CHO trigger condition, or the UE has tried to access to all the condition-fulfilled candidate target cells but none is successful. In this case, the UE can perform RRC re-establishment. 
Proposal 4: When the source cell occurs RLF, the UE can perform RRC re-establishment if none of the configured candidate target cells fulfils the CHO trigger condition or the UE has tried to access to all the condition-fulfilled candidate target cells but none is successful.
Conclusion
[bookmark: OLE_LINK3]This paper mainly discusses about how to handle failure occurred in conditional handover. Based on the above discussion, we have the following proposals:
Observation 1: The UE can keep data transmission with the source gNB before the UE accesses to one target cell successfully in CHO.
Proposal 1: The UE can try to access another condition-fulfilled candidate target cell if the previous access fails when multiple candidate target cells are configured in CHO.
Proposal 2: When the source cell RLF does not occur, the UE can fall back to the source cell if none of candidate target cells fulfils the CHO trigger condition.
Proposal 3: When the source cell RLF does not occur, the UE can fall back to the source cell if it has tried to access to all the condition-fulfilled candidate target cells but none is successful.
Proposal 4: When the source cell occurs RLF, the UE can perform RRC re-establishment if none of the configured candidate target cells fulfils the CHO trigger condition or the UE has tried to access to all the condition-fulfilled candidate target cells but none is successful.
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Annex

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 RAN2#106 meeting, some other agreements were achieved in [2] as following:
Agreements
1	Separate CHO execution condition(s) can be configured for each individual candidate cells.
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering).
3	As a baseline CHO can be triggered based on a condition consisting of a single event, singe quantity.
3.1	The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR.
FFS Whether multiple triggering conditions are required.
4	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates).
5	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.
6	UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 
7	The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)
Working assumption:
8	At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
9	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
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