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1	Introduction
In this contribution, we discuss the need for the inclusion of the early measurement configuration in the UE context retrieval during the resumption of an RRC connection.
[bookmark: _Ref178064866]2	Discussion
In both LTE and NR, the UE context information is passed during connection resumption via the HandoverPreparationInformation inter-node message defined in 36.331 and 38.331. In LTE, the HandoverPreparationInformation message contains the as-Config field. The dedicated radio resource configuration as well as the (connected mode) measurement configuration are included in the as-Config. However, the early measurement configuration is not included in the as-Config.
HandoverPreparationInformation-r8-IEs ::= SEQUENCE {
	ue-RadioAccessCapabilityInfo		UE-CapabilityRAT-ContainerList,
	as-Config							AS-Config					OPTIONAL,		-- Cond HO
	rrm-Config							RRM-Config					OPTIONAL,
	as-Context							AS-Context				OPTIONAL,		-- Cond HO
	nonCriticalExtension				HandoverPreparationInformation-v920-IEs		OPTIONAL
}

…

AS-Config ::=				SEQUENCE {
	sourceMeasConfig					MeasConfig,
	sourceRadioResourceConfig			RadioResourceConfigDedicated,
	sourceSecurityAlgorithmConfig		SecurityAlgorithmConfig,
	sourceUE-Identity					C-RNTI,
	sourceMasterInformationBlock		MasterInformationBlock,
	sourceSystemInformationBlockType1	SystemInformationBlockType1(WITH COMPONENTS
											{..., nonCriticalExtension ABSENT}),
	sourceSystemInformationBlockType2	SystemInformationBlockType2,
	antennaInfoCommon					AntennaInfoCommon,
	sourceDl-CarrierFreq				ARFCN-ValueEUTRA,
	...,
	[[	sourceSystemInformationBlockType1Ext	OCTET STRING (CONTAINING
												SystemInformationBlockType1-v890-IEs)	OPTIONAL,
		sourceOtherConfig-r9				OtherConfig-r9
	-- sourceOtherConfig-r9 should have been optional. A target eNB compliant with this transfer
	-- syntax should support receiving an AS-Config not including this extension addition group
	-- e.g. from a legacy source eNB
	]],
	[[	sourceSCellConfigList-r10			SCellToAddModList-r10			OPTIONAL
	]],
	[[	sourceConfigSCG-r12					SCG-Config-r12		OPTIONAL
	]],
	[[	as-ConfigNR-r15						AS-ConfigNR-r15					OPTIONAL
	]],
	[[	as-Config-v1550						AS-Config-v1550					OPTIONAL
	]],
	[[	as-ConfigNR-v1570					AS-ConfigNR-v1570				OPTIONAL
	]]
}


[bookmark: _Toc32308090]In LTE Rel-15, the UE context passed to the target during context retrieval does not contain the early measurement configuration. 

In LTE euCA, the UE indicates the availability of early measurements in RRCConnectionResumeComplete by including the idleMeasAvailable field, and the network requests the measurements using UEInformationRequest. Thus, it is not necessary for the target node to know whether the UE was configured for early measurements during the context retrieval.  

[bookmark: _Toc32308091]In LTE Rel-15 euCA, the target node does not need to know if the UE has been configured for early measurements or not, since the UE indicates the availability of early measurements in RRCConnectionResumeComplete. 

In rel-16 LTE/NR, the network can request the UE for early measurements in RRC(Connection) Resume. If the early measurement configuration is not available in the UE context, that means the network will be making the early measurement request blindly. Since UL resources have to be granted to the UE to send the early measurements in the RRCResumeComplete message, blindly requesting the early measurements could lead to wastage of air interface resources if the UE was not configured for idle mode measurement configuration. 
[bookmark: _Toc32308092]In LTe/NR Rel-16 the network can request the early measurements already in Msg.4. If the UE resumes in a different node, the target node is unaware of whether the UE is configured with early measurements or not and would have to request the early measurements blindly. 
During the email discussion 108_54 [1] the issue of UE context and early measurement configuration was discussed. The advantage of having the early measurement in the UE context was the target will know whether or not the UE has early measurements configured. The target can then use that information to decide:
· Whether to include the early measurement request indication in the RRC(Connection)Resume message 
· If the decision is to include the early measurement request:
· Determine how much resources to grant for the RRC(Connection)ResumeComplete message (e.g. more grants to a UE configured for both E-UTRA and NR measurements as compared to a UE configured only for E-UTRA measurements). 
· During 2-step resume, make use of that information to decide whether to keep, release or modify the early measurement configuration (as it has been agreed in RAN#2 108 for the target to be able to keep, release or modify the early measurement configuration during 2-step resume)

[bookmark: _Toc32308093]During connection resumption, letting the target gNB/eNB know about the UE’s early measurement configuration will:
a. [bookmark: _Toc32308094] prevent the target from granting unnecessary resources to the UE for early measurement reporting when the UE is not configured with early measurements
b. [bookmark: _Toc32308095]enables the target to keep, release, reconfigure the early measurement configuration during 2-step resume.
Two objections were raised regarding the transfer of the early measurement configuration as part of the context retrieval procedure during connection resume:
1. Just having the information that the UE has been configured for early measurements will not definitely determine the UE has early measurement report available (e.g. the results may not be valid anymore according to RAN4 requirements)
2. There will be a lot of specification impact (including RAN3)
The first point raised is objectively correct and the network may end up assuming a UE has early measurements while the UE does not have. However, this feature will for sure enable the network to not assume a UE to have early measurements and configure resources to it even when the UE was not configured for early measurements, while not having the target aware of the UE’s early measurement configuration will definitely result in that. 

[bookmark: _Toc32308096]Knowing that a UE has been configured for early measurements does not necessarily mean that the UE has early measurements available (e.g. measurements not valid anymore). 

With regard to the specification impact, let’s discuss the LTE and NR cases separately.
In LTE, as discussed above, the as-Config contains does not contain early measurement configuration. Since the HandoverPreparationInformation is passed transparently to the target within this inter-node message/container, the only specification impact to enable early measurement configuration retrieval is to include the measIdleConfig in the as-Config, for example, as shown below:

AS-Config ::=				SEQUENCE {
	sourceMeasConfig					MeasConfig,
	sourceRadioResourceConfig			RadioResourceConfigDedicated,
	sourceSecurityAlgorithmConfig		SecurityAlgorithmConfig,
	sourceUE-Identity					C-RNTI,
	sourceMasterInformationBlock		MasterInformationBlock,
	sourceSystemInformationBlockType1	SystemInformationBlockType1(WITH COMPONENTS
											{..., nonCriticalExtension ABSENT}),
	sourceSystemInformationBlockType2	SystemInformationBlockType2,
	antennaInfoCommon					AntennaInfoCommon,
	sourceDl-CarrierFreq				ARFCN-ValueEUTRA,
	...,
	[[	sourceSystemInformationBlockType1Ext	OCTET STRING (CONTAINING
												SystemInformationBlockType1-v890-IEs)	OPTIONAL,
		sourceOtherConfig-r9				OtherConfig-r9
	-- sourceOtherConfig-r9 should have been optional. A target eNB compliant with this transfer
	-- syntax should support receiving an AS-Config not including this extension addition group
	-- e.g. from a legacy source eNB
	]],
	[[	sourceSCellConfigList-r10			SCellToAddModList-r10			OPTIONAL
	]],
	[[	sourceConfigSCG-r12					SCG-Config-r12		OPTIONAL
	]],
	[[	as-ConfigNR-r15						AS-ConfigNR-r15					OPTIONAL
	]],
	[[	as-Config-v1550						AS-Config-v1550					OPTIONAL
	]],
	[[	as-ConfigNR-v1570					AS-ConfigNR-v1570				OPTIONAL
	]],
	[[
		measIdleConfig-r16					MeasIdleConfigDedicated-r15		OPTIONAL
	]]
}

[bookmark: _Toc32308097]For LTE rel-16, the only specification work required to make target become aware of the UE’s early measurement configuration is to include the measIdleConfig IE in the AS-Config IE.

In NR, the HandoverPreparationInformation contains similar IEs as in LTE, and the change required to support the transfer of the early measurement during UE context retrieval is also the same as in LTE, as shown below:

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
[bookmark: _Hlk32154145]    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]] ,
	[[
		measIdleConfig-r16					MeasIdleConfigDedicated-r16		OPTIONAL
	]]

}


Considering the expected benefit of enabling the target node to become aware of the early measurement configuration of the UE and the minimal specification work required in rel-16, it is proposed that:
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc32529072]RAN2 confirms that no RAN3 specification is required to exchange the UE’s early measurement configuration during UE context retrieval during connection resumption.   
[bookmark: _Toc32529073]In LTE/NR rel-16, the measIdleConfig is included in the AS-Config IE.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In LTE Rel-15, the UE context passed to the target during context retrieval does not contain the early measurement configuration.
Observation 2	In LTE Rel-15 euCA, the target node does not need to know if the UE has been configured for early measurements or not, since the UE indicates the availability of early measurements in RRCConnectionResumeComplete.
Observation 3	In LTe/NR Rel-16 the network can request the early measurements already in Msg.4. If the UE resumes in a different node, the target node is unaware of whether the UE is configured with early measurements or not and would have to request the early measurements blindly.
Observation 4	During connection resumption, letting the target gNB/eNB know about the UE’s early measurement configuration will:
a. prevent the target from granting unnecessary resources to the UE for early measurement reporting when the UE is not configured with early measurements
b enables the target to keep, release, reconfigure the early measurement configuration during 2-step resume.
Observation 5	Knowing that a UE has been configured for early measurements does not necessarily mean that the UE has early measurements available (e.g. measurements not valid anymore).
Observation 6	For LTE rel-16, the only specification work required to make target become aware of the UE’s early measurement configuration is to include the measIdleConfig IE in the AS-Config IE.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 confirms that no RAN3 specification is required to exchange the UE’s early measurement configuration during UE context retrieval during connection resumption.
Proposal 2	In LTE/NR rel-16, the measIdleConfig is included in the AS-Config IE.
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