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1	Introduction
In RAN2#107bis, the following agreements were made:

Agreements
1.	Confirm the working assumption as an optional feature:
At RLF/HO failure/CHO failure, 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.
If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.
FFS on how to capture it in specification;
If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.

 [1] provides a proposed realization of this agreement for TR36.331 which we will discuss in this paper.
2	Description of the proposed solution
Main aspect of the proposed realization can be read from section 5.3.7.3 which is already part of the re-establishment procedure.
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[bookmark: _Toc20425733][bookmark: _Hlk22883887]5.3.7.3	Actions following cell selection while T311 is running
Upon selecting a NR cell and the selected cell is one of the candidate cells in VarCHO-Config if attemptCHO is configured:
1> if this is the first cell selection procedure after failure:
2> stop timer T311;
2> apply the stored cho-RRCReconfig of the associated cell as specified in 5.3.5.3;
Editor’s note: The definition of “first cell selection” needs to be clarified and we may define a variable to control it is the first time
Upon selecting a suitable NR cell, the UE shall:
1>	ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1>	stop timer T311;
1>	start timer T301;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
1>	apply the CCCH configuration as specified in 9.1.1.2;
1>	apply the timeAlignmentTimerCommon included in SIB1;
1>	initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE:	This procedure applies also if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.




For the sake of completeness, we also cite the initiation of the re-establishment procedure:
	[bookmark: _Toc20425732]5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG, in accordance with 5.3.10; or
1>	upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or
1>	upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or
1>	upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or
1>	upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	suspend all RBs, except SRB0;
1>	reset MAC;
1>	release the MCG SCell(s), if configured;
1>	release spCellConfig, if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
2>	release p-NR-FR1, if configured;
2>	release p-UE-FR1, if configured;
1>	release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1>	release overheatingAssistanceConfig, if configured, and stop timer T345, if running;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.



We observe, that the proposed solution initiates re-establishment at RLF/HO failure/CHO failure just as today. Today’s re-establishment procedure is exit when the cell selection (which is already part of the re-establishment procedure) selects a CHO candidate. From our perspective this violates the agreement taken at RAN2#107bis.
Observation 1: The proposed running CR to 38.331 does not reflect the agreement on failure handling.
Whereas this might be considered just as a formal deviation, this also has a significant drawback. As we can read from the procedure above, all RBs are already suspended when cell selection is performed, which is unnecessary and removes a major part of the benefits of the feature. In our opinion, this is also not in line with the agreement, which proposes a pure cell selection first, and re-establishment (including RB suspension) only when the selected cell is not a CHO candidate.
Observation 2: Suspending the RBs before the cell selection removes major part of the benefits of executing CHO instead of full re-establishment.
3	Solution in line with RAN2#107bis agreement
A solution correctly reflecting the agreement would have to introduce an extra cell selection at RLF/HO failure/CHO failure, before re-establishment (see section 5.3.7) is initiated, i.e. re-establishment is no longer initiated directly at RLF/HO Failure/CHO Failure, but by the extra cell selection. This may lead to a slightly more elaborated selection, but it would rescue the benefit of keeping RBs alive. Cell selection does not have to be repeated during the re-establishment procedure, the results of the previous extra cell selection can be reused.
Proposal 1: The cell selection for the CHO failure handling is done before triggering re-establishment procedure.
Proposal 2:  RAN2 to specify the procedure illustrated in section 6 to correctly reflect the earlier RAN2 agreement.
More details can be found in the TP in section 6, where we show two options how to implement it.
4	Conclusion
This paper considered the issues associated with Stage 3 implementation of the CHO failure handling. The following observations and proposal have been made:
Observation 1: The proposed running CR to 38.331 does not reflect the agreement on failure handling.
Observation 2: Suspending the RBs before the cell selection removes major part of the benefits of executing CHO instead of full re-establishment.
Proposal 1: The cell selection for the CHO failure handling is done before triggering re-establishment procedure.
Proposal 2:  RAN2 to specify the procedure illustrated in section 6 to correctly reflect the earlier RAN2 agreement.
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6	Text Proposals
6.1 Option 1
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 5.3.7	RRC connection re-establishment
Text omitted
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG, in accordance with 5.3.10, and if conditions for CHO Recovery procedure as per 5.3.x are not met; or
1>	upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3, and if conditions for CHO Recovery procedure as per 5.3.x are not met; or
1>	upon CHO recovery failure, in accordance with 5.3.x; or
1>	upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or
1>	upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or
1>	upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	suspend all RBs, except SRB0;
1>	reset MAC;
1>	release the MCG SCell(s), if configured;
1>	release spCellConfig, if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
2>	release p-NR-FR1, if configured;
2>	release p-UE-FR1, if configured;
1>	release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1>	release overheatingAssistanceConfig, if configured, and stop timer T345, if running;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
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5.3.x	CHO recovery
5.3.x.1	Initiation
The UE initiates the procedure when one of the following conditions is met:
[bookmark: _Hlk24040407]1>	upon detecting radio link failure of the MCG, in accordance with 5.3.10, if  attemptCHO is configured and cho-ConfigList in VarCHO-Config is not empty; or
1>	upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3, if attemptCHO is configured and cho-ConfigList in VarCHO-Config is not empty; or
Upon initiation of the procedure, the UE shall:
1> Start T311;
1> perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.;
1> if the selected cell is one of the candidate cells included in VarCHO-Config;
2> Set cho-RecoveryFlag in VarCHO-Config to true;
2> Stop T311;
2> apply the stored cho-RRCReconfig associated to the selected cell and perform the actions as specified in 5.3.5.3;
1> else
2> Release cho-RecoveryFlag in VarCHO-Config;
2> Consider the CHO Recovery as failed;
2> perform RRC connection re-establishment, in accordance with sub-clause 5.3.7;


Next change
[bookmark: _Toc20426221]–	VarCHO-Config
The UE variable VarCHO-Config includes the accumulated configuration of the conditional handover configurations including the conditional handover execution condition and the stored target candidate cell RRCReconfiguration.
VarCHO-Config UE variable
-- ASN1START
-- TAG-VARCHO-CONFIG-START

VarCHO-Config ::=                    SEQUENCE {
    cho-ConfigList			               CHO-ConfigToAddModList-r16		OPTIONAL,
	cho-RecoveryFlag-r16				   ENUMERATED {true}				OPTIONAL
}

-- TAG-VARCHO-CONFIG-STOP
-- ASN1STOP

6.2 Option 2
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5.3.7	RRC connection re-establishment
Text omitted
5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon triggering by CHO recovery, in accordance with 5.3.x; or
1>	upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or
1> upon triggering CHO recovery procedure, in accordance with 5.3.x; or  
1>	upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message; or
1>	upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	suspend all RBs, except SRB0;
1>	reset MAC;
1>	release the MCG SCell(s), if configured;
1>	release spCellConfig, if configured;
1>	if MR-DC is configured:
2>	perform MR-DC release, as specified in clause 5.3.5.10;
2>	release p-NR-FR1, if configured;
2>	release p-UE-FR1, if configured;
1>	release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1>	release overheatingAssistanceConfig, if configured, and stop timer T345, if running;
1>	perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.
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5.3.x	CHO recovery
5.3.x.1	Initiation
The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG, in accordance with 5.3.10; or
1>	upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or
Upon initiation of the procedure, the UE shall:
1>	if UE does not support CHO recovery, or CHORecovery is not configured, or if VarCHO-Config is empty, or CHORecoveryFlag is set to 1;
2> Remove CHORecoveryFlag to 0;
2>	perform RRC connection re-establishment, in accordance with sub-clause 5.3.7;
1>	else
2>	Start T311;
2> perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.;
2> if the selected cell is one of the candidate cells in VarCHO-Config:
	3> Set CHORecoveryFlag to 1;
	3> Stop T311;
	3> apply the stored cho-RRCReconfig associated to the selected cell and perform the actions as specified in 5.3.5.3;
2> else
	3> Remove CHORecoveryFlag to 0;
	3> perform RRC connection re-establishment, in accordance with sub-clause 5.3.7;
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–	VarCHO-Config
The UE variable VarCHO-Config includes the accumulated configuration of the conditional handover configurations including the conditional handover execution condition and the stored target candidate cell RRCReconfiguration.
VarCHO-Config UE variable
-- ASN1START
-- TAG-VARCHO-CONFIG-START

VarCHO-Config ::=                    SEQUENCE {
    cho-ConfigList			               CHO-ConfigToAddModList-r16		OPTIONAL,
	cho-RecoveryFlag-r16				   ENUMERATED {true}				OPTIONAL
}

-- TAG-VARCHO-CONFIG-STOP
-- ASN1STOP

