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Introduction
This contribution discusses issues related to the configuration of the CHO condition of the CHO candidates that still seem remaining after e-mail 106#42. The contribution aims to conclude all aspects required to develop the signaling (as covered by draft CRs in [2, 3]). The paper a.o discusses:

· How to signal the CHO configuration precisely, including case of multiple triggering conditions. E.g. where to place the signaling, whether to share measuremet configuration with RRM or create entries (e.g. of reportConfig) specifically for CHO
· To finalise the signalling, the paper also summarises our proposals regarding multiple triggering conditions as in [4] i.e. whether to support and if so what options (quantities, RS type, events, logical operation)
· Whether to leave selection between the multiple candidates meeting the CHO condition up to UE implementation
The paper a.o. proposes to re-use measConfig for the configuration of MO and reportConfig while the identity of the applicable MO and reportConfig(s) is included in the config of each CHO candidate (i.e. within a new cho-CandidateToAddMod field). Also, we propose to leave selection between the multiple candidates meeting the CHO condition up to UE implementation.

Discussion
Signalling the CHO condition, basics
Some remarks/ notes
· We think that typically the network will configure measurements for the frequency of a CHO candidate e.g. for adding/ releasing a CHO candidate (i.e. non-blind CHO) and for HO (i.e. HO would still be primary mechanism with more advanced network control; CHO mainly as fallback)
· It seems possible to re-using reportConfig used for other purposes e.g. for HO to concerned CHO candidate. I.e. for such case it seems sufficient to just signal a CHO offset while using same value for other parameters same e.g. TTT, hysteresis. A single CHO offset seems sufficient to cover both A3 and A5 i.e. it could be an offset applied to the measurement result of PCell (or of the CHO candidate)
· When placing MO and reportConfig used only for CHO in the existing measConfig, this implies that some of the CHO related configuration is outside CHO candidate list (outside cho-CandidateToAddModList). This would affect autonomous release of CHO, it introduced
· When placing the references of the applicable MO and reportConfig within the CHO candidae list, the multiple triggering is not automatically inherited for all RRM measurements
· The source node may not keep target informed about change in CHO condition parameter that it sets/ controls (may change after preparation). It means that for this part, delta signaling is not used
Altogether we propose:
Proposal 1	Support configuration of MOs/ reportConfigs that are used only for CHO (but not for any RRM measurement). I.e. support configuration of CHO regardless of whether RRM measurements are configured for the same frequency and/ or using similar conditions
Proposal 2	Support joint use (by RRM and CHO) for following measConfig parts
a) MO configured (i.e. same parameter values can be used)
b) ReportConfig, provided changes to the IE are really limited (i.e. introduction of a single CHO specific offset
Proposal 3	Include the reportConfig and MO entries used (only) for CHO within existing measConfig (rather than within CHO configuration for simplicity and to facilitate re-use for multiple candidates
Proposal 4	Include within the CHO configuration the identities of the applicable MO and the one or more reportConfigs

Multiple triggering conditions
We have a separate paper providing more discussion (see [4]), but given the signaling impact, we herewith summarise the key points and the resulting proposal. First some considerations
· We think that CHO can have somewhat more rudimentary functionality than HO, as it can be used as fallback for the case regular HO operations fail. Given the large interest, we can accept multiple triggering conditions but limited to CHO and furthermore with some clear limitations regarding the option supported
· We think that typically the network will configure measurements for the frequency of a CHO candidate e.g. for adding/ releasing a CHO candidate (i.e. non-blind CHO) and for HO (i.e. HO would still be primary mechanism with more advanced network control; CHO is mainly as use for error recovery/ fallback)
Altogether we thus propose:
Proposal 5	Support multiple triggers only for CHO (not for regular RRM) and limit support to the following
a) Only for 2 triggers
b) Both using same RS type 
c) Only for specific combinations of events:
i. A3/ A5 on RSRP with A4 on RSRQ
ii. A3/ A5 on RSRQ with A4 on RSRP
c) Using a single logical operation: AND

Selection of CHO candidate, if multiple cho-CandidateTriggered
Some remarks/ notes
· Many companies think that selection of CHO candidates if multiple meet the condition can be left to UE implementation. Some network vendors however indicated that since this concerns network controlled mobility, the selection cannot be left entirely up to UE implementation
· There was some debate about how frequent it happens that multiple candidates trigger the condition. The main case is probably one in which UE detects several good neighbours but does not execute CHO because the serving cell is still good. If next the serving quanlity degradates, the condition is met for multiple candidates. How likely this is to happen in real life will depend on actual network deployment 
· We think that CHO is mainly for mobility robustness, meaning that radio quality should be the primary driver. I.e. UE should in principle not select a not so good candidate merely because it has RA resources. If however there are several good candidates, it could be left up to UE which one to select
· A potential approach may be that network signals a parameter that somewhat restricts the freedom of UE implementation. I.e. network could indicate a parameter that limits the candidates UE may select to the ones that are within a range compared to the best candidate. However, given that we may end up with multiple trigger conditions, such an approach is likely to become rather complex
Altogether we thus propose:
Proposal 6	Leave selection between the multiple candidates that meet the CHO condition up to UE implementation



Conclusion & recommendation
This contribution discusses isssues related to the configuration of the CHO condition of the CHO candidates that still seem remaining after e-mail 106#42. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	Support configuration of MOs/ reportConfigs that are used only for CHO (but not for any RRM measurement). I.e. support configuration of CHO regardless of whether RRM measurements are configured for the same frequency and/ or using similar conditions
Proposal 2	Support joint use (by RRM and CHO) for following measConfig parts
a) MO configured (i.e. same parameter values can be used)
b) ReportConfig, provided changes to the IE are really limited (i.e. introduction of a single CHO specific offset
Proposal 3	Include the reportConfig and MO entries used (only) for CHO within existing measConfig (rather than within CHO configuration for simplicity and to facilitate re-use for multiple candidates
Proposal 4	Include within the CHO configuration the identities of the applicable MO and the one or more reportConfigs
Proposal 5	Support multiple triggers only for CHO (not for regular RRM) and limit support to the following
a) Only for 2 triggers
b) Both using same RS type 
c) Only for specific combinations of events:
i. A3/ A5 on RSRP with A4 on RSRQ
ii. A3/ A5 on RSRQ with A4 on RSRP
d) Using a single logical operation: AND
Proposal 6	Leave selection between the multiple candidates that meet the CHO condition up to UE implementation
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Condition related configuration parameters
The following provides an overview of the meastConfig parameters and their applicability for CHO.
	Parameter
	Applicability
	Remark

	Existing reportConfig parameters controlling condition (A3/ A5)

	a3-Offset
	Applicable
	If existing reportConfig would be re-used, CHO specific delta seems needed

	a5-Threshold1/ 2
	Applicable
	If existing reportConfig would be re-used, CHO specific delta(s) seems needed

	hysteresis
	Applicable
	Alike for regular HO

	timeToTrigger
	Applicable
	Alike for regular HO

	useWhiteCellList
	Not applicable
	CHO condition is provided per CHO candidate (so no need for this)

	rsType
	Applicable
	Alike for regular HO

	Existing reportConfig parameters controlling MR contents

	All i.e. reportOnLeave, reportInterval, reportAmount, reportQuantityCell, maxReportCells, reportQuantityRS-Indexes, maxNrofRS-IndexesToReport, includeBeamMeasurements, reportAddNeighMeas
	None applicable
	UE does not report measurements associated with CHO condition

	New reportConfig related parameters introduced specifically for CHO (when supporting re-use)

	deltaForCHO
	Delta to offset/ thresh
	Required when:
· Re-using reportConfig also used for RRM

	reportOnEntry
	Indicating that UE shall not trigger report when entry condition is met
	Required when:
· CHO condition is defined by measID (rather than by reportConfig)
· CHO can be specified without similar event for HO

	
	
	

	Existing MeasObjectNR related parameters defining what/ when to measure

	All i.e. frequency, FBI, SSB, SMTC, RS configuration
	
	Alike for regular HO (same values can be used)

	Existing MeasObjectNR related parameters controlling measurement result computation (includes filtering)

	absThresh, #RS to average
quantityConfig (filtering)
	
	Alike for regular HO (same values can be used)

	Existing MeasObjectNR related parameters affecting condition triggering

	offsetMO
	Applicable
	Alike for regular HO (same values can be used)

	cellIndividualOffset (within cellsToAddMod)
	Applicable
	Alike for regular HO (same values can be used)

	Other existing MeasObjectNR related parameters

	Black/ whiteList
	Not applicable
	CHO condition is provided per CHO candidate (so no need for this)

	measCycleSCell
	Not applicable
	




