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1 Introduction
In email discussion#37 [1], it was controversial in the discussion of UE behaviors upon autonomous state transition from INACTIVE to IDLE. As indicated in [1], a UE autonomously transitions from INACTIVE to IDLE mode during one of the following cases: 

Aborting setup/resume procedures:

1>
due to expiry of timer T319 (i.e. before reception of RRCResume message) or T300 (i.e. before reception of RRCSetup message); or

1>
due to cell reselection while timer T319 is running (i.e. before reception of RRCResume message); or

1>
due to cell reselection while timer T300 is running (i.e. before reception of RRCSetup message); or

1>
due to cell reselection while timer T302 is running (i.e. before trying to establish/resume a connection after receiving an RRCReject with a wait timer); or

Network triggered:

1>
due to reception of CN paging while the UE is in INACTIVE;

Basically, we have the following two options:
· Option 1: the UE stops timer T331 and deletes measIdleConfig
· Option 2: the UE continues timer T331 and keeps measIdleConfig
In this contribution, we show our preference on this issue. Meanwhile, we discuss the UE behavior in inter-RAT cell reselection in our companion contribution [2].
2 Discussion  
In TS 38.331 [3], the following cases may cause state transition from INACTIVE to IDLE:
1) T319 expiry or integrity check failure from lower layers while T319 is running
2) UE receives CN paging
3) Inability to comply with RRCResume
4) Intra-RAT Cell re-selection while T319 or T302 is running
5) UE failed to trigger RNA due to T380 expires or due AC barring.
6) UE receives another RRCRelease message without suspendConfig from NW as response of sending RRCResumeRequest/RRCResumeRequest1 (e.g. in RNA update procedure).
7) Inter-RAT cell reselection.
In this contribution, we only discuss the cases of 1), 2), 3), 4), 5). We discuss 7) in our companion paper [2]. And according to email discussion#37 [1], 6) will be discussed after RAN2 determines the size of measIdleConfig.
For the below 2 opinions:
· Option 1: the UE stops timer T331 and deletes measIdleConfig
· Option 2: the UE continues timer T331 and keeps measIdleConfig
Basically, we prefer Option 2 because we think it may be useful for fast setup of MRDC at least when re-established cell is still in validity area indicated by source cell. Note that we have agreed that NR UE follows the same early measurement configuration for early measurements in INACTIVE state and IDLE state in RAN2#106 [5]:

Agreements

1
The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).

FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.

2
A single early measurement configuration is provided in SI for idle and inactive
FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.

Thus, when state transition happens from INACTIVE to IDLE, we think the early measurements performed in INACTIVE mode will be valid and helpful for fast CA/DC setup at least if the UE is still in validity area indicated by stored measIdleConfig. 
Observation 1: Since we have agreed that a single early measurement configuration is provided for idle and inactive, the early measurements performed in INACTIVE will be valid and helpful for fast CA/DC setup at least if the UE is still in validity area indicated by stored measIdleConfig. 
In email discussion#37 [1], we understand that the main arguments for Option 1 are the following 2 points:
· NW can’t know UE’s previous measIdleConfig: when the UE receives an RRCSetup message in response to an RRCResumeRequest, the UE would have deleted the stored UE context and the network would not be able to know what configuration the UE had before.
· Unnecessary spec efforts: in these abnormal cases, UE NAS will then trigger TAU/Registration procedure, then the UE will enter CONNECTED state in reselected cell.
Observation 2: Two main arguments for UE stopping T331 and measIdleConfig deletion upon autonomous state transition from INACTIVE to IDLE are:

1) NW can’t know UE’s previous measIdleConfig because UE Context is released when UE is sent to IDLE;
2) In these abnormal cases, UE NAS will then trigger TAU/Registration procedure.
For 1), we think it seems a misunderstanding. Note that in LTE euCA, measIdleConfig is not part of the UE context [4] (as copied in Appendix A). It is not released after the UE is sent to IDLE state [4], and also not included in UE Information Retrieve Response message in TS 36.423 [5] (as copied in Appendix B). Thus, we think NW can keep measIdleConfig after the UE enters IDLE state.
Observation 3: In LTE euCA, measIdleConfig is not part of the UE context, and not included in UE Information Retrieve Response message. Following the similar principle, NW should be able to keep measIdleConfig after the UE enters IDLE state from INACTIVE in NR.
For 2), we agree that UE NAS will then trigger TAU/Registration procedure, then anyway UE will delete measIdleConfig upon reception of RRCSetup message in reselected cell. However, we also think it means that it will be redundant to specify Opinion 1, i.e. we will define too many triggering conditions for stopping T331 and measIdleConfig deletion.
Observation 4: After autonomous state transition from INACTIVE to IDLE, UE NAS will then trigger TAU/Registration procedure, then anyway UE will delete measIdleConfig upon reception of RRCSetup message. Then it will be redundant to specify extra triggering conditions for stopping T331 and measIdleConfig deletion.
Based on above discussion, we think it makes more sense for the UE to continue T331 and keep measIdleConfig. After the autonomous state transition, the UE will report stored early measurement results to NW in UEInformationResponse message upon reception of request in UEInformationRequest. 

Proposal 1: In the following cases which cause state transition from INACTIVE to IDLE, NR UE is allowed to continue the validity timer and keep measIdleConfig:
· T319 expiry or integrity check failure from lower layers while T319 is running
· UE receives CN paging

· Inability to comply with RRCResume

· Intra-RAT Cell re-selection while T319 or T302 is running
· UE failed to trigger RNA due to T380 expires or due AC barring.
Proposal 2: After the autonomous state transition, the UE reports stored early measurement results to NW in UEInformationResponse message upon reception of request in UEInformationRequest. 

3 Summary
In this contribution, we discuss the UE behavior on early measurement during autonomous state transition from INACTIVE to IDLE. We propose: 

Observation 1: Since we have agreed that a single early measurement configuration is provided for idle and inactive, the early measurements performed in INACTIVE will be valid and helpful for fast CA/DC setup at least if the UE is still in validity area indicated by stored measIdleConfig. 
Observation 2: Two main arguments for UE stopping T331 and measIdleConfig deletion upon autonomous state transition from INACTIVE to IDLE are:

1) NW can’t know UE’s previous measIdleConfig because UE Context is released when UE is sent to IDLE;

2) In these abnormal cases, UE NAS will then trigger TAU/Registration procedure.
Observation 3: In LTE euCA, measIdleConfig is not part of the UE context, and not included in UE Information Retrieve Response message. Following the similar principle, NW should be able to keep measIdleConfig after the UE enters IDLE state from INACTIVE in NR.
Observation 4: After autonomous state transition from INACTIVE to IDLE, UE NAS will then trigger TAU/Registration procedure, then anyway UE will delete measIdleConfig upon reception of RRCSetup message. Then it will be redundant to specify extra triggering conditions for stopping T331 and measIdleConfig deletion.
Proposal 1: In the following cases which cause state transition from INACTIVE to IDLE, NR UE is allowed to continue the validity timer and keep measIdleConfig:

· T319 expiry or integrity check failure from lower layers while T319 is running
· UE receives CN paging

· Inability to comply with RRCResume

· Intra-RAT Cell re-selection while T319 or T302 is running
· UE failed to trigger RNA due to T380 expires or due AC barring.
Proposal 2: After the autonomous state transition, the UE reports stored early measurement results to NW in UEInformationResponse message upon reception of request in UEInformationRequest. 
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Appendix A (Section 10.3 of TS 36.331) 
–
AS-Context
The IE AS-Context is used to transfer local E-UTRAN context required by the target eNB.

AS-Context information element

-- ASN1START

AS-Context ::=






SEQUENCE {


reestablishmentInfo





ReestablishmentInfo


OPTIONAL
-- Cond HO

}

AS-Context-v1130 ::=




SEQUENCE {


idc-Indication-r11





OCTET STRING (CONTAINING












InDeviceCoexIndication-r11)
OPTIONAL,
-- Cond HO2


mbmsInterestIndication-r11



OCTET STRING (CONTAINING












MBMSInterestIndication-r11)
OPTIONAL,
-- Cond HO2


powerPrefIndication-r11




OCTET STRING (CONTAINING












UEAssistanceInformation-r11)
OPTIONAL,
-- Cond HO2


...,


[[
sidelinkUEInformation-r12



OCTET STRING (CONTAINING













SidelinkUEInformation-r12)
OPTIONAL
-- Cond HO2


]],


[[
sourceContextEN-DC-r15



OCTET STRING




OPTIONAL
-- Cond HO2


]],


[[
selectedbandCombinationInfoEN-DC-v1540

OCTET STRING


OPTIONAL
-- Cond HO2


]]

}

AS-Context-v1320 ::=




SEQUENCE {


wlanConnectionStatusReport-r13


OCTET STRING (CONTAINING












WLANConnectionStatusReport-r13)
OPTIONAL
-- Cond HO2

}
-- ASN1STOP

	AS-Context field descriptions

	idc-Indication

Including information used for handling the IDC problems.

	reestablishmentInfo

Including information needed for the RRC connection re-establishment.

	sourceContextEN-DC

EN-DC related context information, in particular regarding the UE capability coordination, as defined by the SCG-ConfigRestrictInfoSCG IE specified in TS 38.331 [82].

	selectedBandCombinationInfoEN-DC
Including the BandCombinationInfoSN IE specified in TS 38.331 [82]. See NOTE 1.


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.


NOTE 1:
If the field is present, it is used to help target MN to decide appropriate LTE band for SCell frequency measurement in case of inter-MN handover without SN change.
Appendix B (Section 9.1.2.29 of TS 36.423) 
9.1.2.29
RETRIEVE UE CONTEXT RESPONSE

This message is sent by the old eNB to transfer the UE context to the new eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the new eNB
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the new eNB
	YES
	ignore

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the old eNB
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the old eNB
	YES
	ignore

	GUMMEI
	M
	
	9.2.16
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME
	–
	

	>UE Security Capabilities
	M
	
	9.2.29
	
	–
	

	>AS Security Information
	M
	
	9.2.30
	
	–
	

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.12
	
	–
	

	>Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.25
	
	–
	

	>E-RABs To Be Setup List
	
	1
	
	
	–
	

	>>E-RABs To Be Setup Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	

	>>>Bearer Type
	O
	
	9.2.92
	
	–
	

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	YES
	reject

	>>>DL Forwarding
	O
	
	9.2.5
	
	YES
	ignore

	>RRC Context
	M
	
	OCTET STRING
	Includes either the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [9], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [9].
	–
	

	>Handover Restriction List
	O
	
	9.2.3
	
	–
	

	>Location Reporting Information
	O
	
	9.2.21
	Includes the necessary parameters for location reporting
	–
	

	>Management Based MDT Allowed
	O
	
	9.2.59
	
	–
	

	>Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.64
	
	–
	

	>UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.97
	This IE applies only if the UE is authorized for V2X services.
	YES
	ignore

	Trace Activation
	O
	
	9.2.2
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.33
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.69
	
	YES
	ignore

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	ProSe Authorized
	O
	
	9.2.78
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	V2X Services Authorized
	O
	
	9.2.93
	
	YES
	ignore

	Aerial UE subscription information
	O
	
	9.2.129
	
	YES
	ignore

	Subscription Based UE Differentiation Information
	O
	
	9.2.136
	
	YES
	ignore


