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Introduction
In Sanya (RAN2 #101bis) it was agreed after a show-of-hands that for NR and RRC Suspend procedure: 

Agreements:
1	Add Suspend configuration into the Release message (1 message and 1 procedure description in RRC spec) 


This document describes what we perceive is the best solution to proceed with suspend to RRC_INACTIVE for LTE connected to 5GC.
[bookmark: _Ref178064866]Discussion
As indicated above, the topic at hand is whether to have a specific “RRCSuspend” message for suspending a UE to RRC_INACTIVE or use a RRCRelease message with suspend configuration. For NR, it was decided that Release message was appropriate. This has previously been discussed, e.g., in the context of harmonization of RRC messages. 
In [1], we argued that the benefit of harmonization of RRC messages is mainly specification-centric. There is no message coding gain achieved with RRC messages harmonization and in the worst case, it can be more complex and hard-to-understand-specifications with too much harmonization. For RRC Release and RRC Suspend, we argue that it is expected that the RRC_IDLE and RRC_INACTIVE state, although different states, share similar properties, it could be considered to harmonize the suspend and release messages.
In [2] we bring up that separated RRC messages provide a cleaner solution as we conclude the amount of common parameters can be limited and the two states can evolve quite independently. We think however that harmonizing with NR is also of value and would propose that the suspend to RRC_INACTIVE is harmonized with NR decision.

[bookmark: _Toc513736440][bookmark: _Toc513736465][bookmark: _Toc513736469][bookmark: _Toc513736501]Harmonize suspend to RRC_INACTIVE for LTE connected to 5GC with NR decision to use a Release message with suspend configuration. 

In doing this harmonization we think it would be good if we, to the largest extent possible would harmonize also the content and structure of the message with NR. However, we need to consider that the message in LTE already exists and there is also a procedure for suspending (to RRC_IDLE) that also does exist. 
Below we address some aspects we think should be considered. 

Separate Suspend cause
We think that it is valuable to clearly separate and distinguish between suspend to RRC_INACTIVE and suspend to RRC_IDLE. Even though currently being used when connected to different core networks, we think it is to be on the safe side not to mix these, both for clarity purposes and also for future evolution purposes, and the cost for doing this is small. 

[bookmark: _Toc513736441][bookmark: _Toc513736466][bookmark: _Toc513736470][bookmark: _Toc513736502]Keep separate suspend causes for suspending to RRC_INACTIVE (v15x0) or for suspending to RRC_IDLE (v1320)


Exactly how these different suspend causes are differentiated can be FFS. A straight-forward way can be to add a new “Release cause Rel15” and in that add a new field saying, e.g., “Release To RRC_INACTIVE”. Another way to indicate is to, e.g., always send the I-RNTI in release messages that are supposed to suspend a UE to RRC_INACTIVE. 
When introducing the configuration for suspending to RRC_INACTIVE, we think that it would be straight-forward to harmonize with NR and that we should basically copy the suspendConfig structure that is being considered for NR. In current e-mail-discussion, there is a proposal for a SuspendConfig according to. 

SuspendConfig-r15 ::= SEQUENCE {
	resumeIdentity						I-RNTI-Value,
	pagingCycle						PagingCycle,
	ran-NotificationAreaInfo			RAN-NotificationAreaInfo,
	periodic-RNAU-timer				ENUMERATED {ffsValue},
	nextHopChainingCount				NextHopChainingCount
}

[bookmark: _Toc513736442][bookmark: _Toc513736467][bookmark: _Toc513736471]Irrespective of if this is the exact agreed structure, we see no reasons why we shouldn’t copy the NR suspendConfig also in LTE connected to 5GC.

[bookmark: _Toc513736443][bookmark: _Toc513736468][bookmark: _Toc513736472][bookmark: _Toc513736503]Adopt the same structure of suspendConfig in LTE connected to 5GC as in NR, when configuring a UE for RRC_INACTIVE.


TEXT Proposal
RRCConnectionRelease message
-- ASN1START

RRCConnectionRelease ::=			SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			rrcConnectionRelease-r8				RRCConnectionRelease-r8-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionRelease-r8-IEs ::=		SEQUENCE {
	releaseCause						ReleaseCause,
	redirectedCarrierInfo				RedirectedCarrierInfo				OPTIONAL,	-- Need ON
	idleModeMobilityControlInfo			IdleModeMobilityControlInfo			OPTIONAL,	-- Need OP
	nonCriticalExtension				RRCConnectionRelease-v890-IEs		OPTIONAL
}

RRCConnectionRelease-v890-IEs ::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING (CONTAINING RRCConnectionRelease-v9e0-IEs)	OPTIONAL,
	nonCriticalExtension				RRCConnectionRelease-v920-IEs		OPTIONAL
}

-- Late non critical extensions
RRCConnectionRelease-v9e0-IEs ::= SEQUENCE {
	redirectedCarrierInfo-v9e0			RedirectedCarrierInfo-v9e0			OPTIONAL,	-- Cond NoRedirect-r8
	idleModeMobilityControlInfo-v9e0	IdleModeMobilityControlInfo-v9e0	OPTIONAL,	-- Cond IdleInfoEUTRA
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- Regular non critical extensions
RRCConnectionRelease-v920-IEs ::=	SEQUENCE {
	cellInfoList-r9					CHOICE {
		geran-r9						CellInfoListGERAN-r9,
		utra-FDD-r9						CellInfoListUTRA-FDD-r9,
		utra-TDD-r9						CellInfoListUTRA-TDD-r9,
		...,
		utra-TDD-r10					CellInfoListUTRA-TDD-r10
	}															OPTIONAL,	-- Cond Redirection
	nonCriticalExtension			RRCConnectionRelease-v1020-IEs		OPTIONAL
}

RRCConnectionRelease-v1020-IEs ::=	SEQUENCE {
	extendedWaitTime-r10				INTEGER (1..1800)		OPTIONAL,	-- Need ON
	nonCriticalExtension			RRCConnectionRelease-v1320-IEs				OPTIONAL
}

RRCConnectionRelease-v1320-IEs::=	SEQUENCE {
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR
	nonCriticalExtension				RRCConnectionRelease-v15x0-IEs				OPTIONAL	
}

RRCConnectionRelease-v15x0-IEs ::=	SEQUENCE {
	releaseCause-r15                    ReleaseCause-r15			    OPTIONAL,	-- Need OR
	suspendConfig-r15					SuspendConfig-r15				OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

ReleaseCause ::=				ENUMERATED {loadBalancingTAUrequired,
											other, cs-FallbackHighPriority-v1020, rrc-Suspend-v1320}

ReleaseCause-r15::=				ENUMERATED {rrc-Suspend-to-INACTIVE, …other values FFS}


[bookmark: OLE_LINK102][bookmark: OLE_LINK101]RedirectedCarrierInfo ::=			CHOICE {
	eutra								ARFCN-ValueEUTRA,
	geran								CarrierFreqsGERAN,
	utra-FDD							ARFCN-ValueUTRA,
	utra-TDD							ARFCN-ValueUTRA,
[bookmark: OLE_LINK115][bookmark: OLE_LINK114]	cdma2000-HRPD						CarrierFreqCDMA2000,
	cdma2000-1xRTT						CarrierFreqCDMA2000,
	...,
	utra-TDD-r10						CarrierFreqListUTRA-TDD-r10
}

RedirectedCarrierInfo-v9e0 ::=			SEQUENCE {
	eutra-v9e0								ARFCN-ValueEUTRA-v9e0
}

CarrierFreqListUTRA-TDD-r10 ::=			SEQUENCE (SIZE (1..maxFreqUTRA-TDD-r10)) OF ARFCN-ValueUTRA

IdleModeMobilityControlInfo ::=		SEQUENCE {
	freqPriorityListEUTRA				FreqPriorityListEUTRA			OPTIONAL,		-- Need ON
	freqPriorityListGERAN				FreqsPriorityListGERAN			OPTIONAL,		-- Need ON
	freqPriorityListUTRA-FDD			FreqPriorityListUTRA-FDD		OPTIONAL,		-- Need ON
	freqPriorityListUTRA-TDD			FreqPriorityListUTRA-TDD		OPTIONAL,		-- Need ON
	bandClassPriorityListHRPD			BandClassPriorityListHRPD		OPTIONAL,		-- Need ON
	bandClassPriorityList1XRTT			BandClassPriorityList1XRTT		OPTIONAL,		-- Need ON
	t320								ENUMERATED {
											min5, min10, min20, min30, min60, min120, min180,
											spare1}						OPTIONAL,		-- Need OR
	...,
	[[	freqPriorityListExtEUTRA-r12		FreqPriorityListExtEUTRA-r12		OPTIONAL		-- Need ON
	]],
	[[	freqPriorityListEUTRA-v1310			FreqPriorityListEUTRA-v1310			OPTIONAL,		-- Need ON
		freqPriorityListExtEUTRA-v1310		FreqPriorityListExtEUTRA-v1310		OPTIONAL		-- Need ON
	]]
}

IdleModeMobilityControlInfo-v9e0 ::=	SEQUENCE {
	freqPriorityListEUTRA-v9e0			SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v9e0
}

FreqPriorityListEUTRA ::=			SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityListExtEUTRA-r12 ::=		SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-r12

FreqPriorityListEUTRA-v1310 ::=			SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v1310

FreqPriorityListExtEUTRA-v1310 ::=		SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v1310

FreqPriorityEUTRA ::=				SEQUENCE {
	carrierFreq							ARFCN-ValueEUTRA,
	cellReselectionPriority				CellReselectionPriority
}

FreqPriorityEUTRA-v9e0 ::=			SEQUENCE {
	carrierFreq-v9e0					ARFCN-ValueEUTRA-v9e0		OPTIONAL	-- Cond EARFCN-max
}

FreqPriorityEUTRA-r12 ::=				SEQUENCE {
	carrierFreq-r12							ARFCN-ValueEUTRA-r9,
	cellReselectionPriority-r12				CellReselectionPriority
}

FreqPriorityEUTRA-v1310 ::=				SEQUENCE {
	cellReselectionSubPriority-r13				CellReselectionSubPriority-r13		OPTIONAL		-- Need ON
}

FreqsPriorityListGERAN ::=			SEQUENCE (SIZE (1..maxGNFG)) OF FreqsPriorityGERAN

FreqsPriorityGERAN ::=				SEQUENCE {
	carrierFreqs						CarrierFreqsGERAN,
	cellReselectionPriority				CellReselectionPriority
}

FreqPriorityListUTRA-FDD ::=		SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF FreqPriorityUTRA-FDD

FreqPriorityUTRA-FDD ::=			SEQUENCE {
	carrierFreq							ARFCN-ValueUTRA,
	cellReselectionPriority				CellReselectionPriority
}

FreqPriorityListUTRA-TDD ::=		SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF FreqPriorityUTRA-TDD

FreqPriorityUTRA-TDD ::=			SEQUENCE {
	carrierFreq							ARFCN-ValueUTRA,
	cellReselectionPriority				CellReselectionPriority
}

BandClassPriorityListHRPD ::=		SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassPriorityHRPD

BandClassPriorityHRPD ::=			SEQUENCE {
	bandClass							BandclassCDMA2000,
	cellReselectionPriority				CellReselectionPriority
}

BandClassPriorityList1XRTT ::=	SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassPriority1XRTT

BandClassPriority1XRTT ::=			SEQUENCE {
	bandClass							BandclassCDMA2000,
	cellReselectionPriority				CellReselectionPriority
}

CellInfoListGERAN-r9 ::=		SEQUENCE (SIZE (1..maxCellInfoGERAN-r9)) OF CellInfoGERAN-r9

CellInfoGERAN-r9 ::=				SEQUENCE {
	physCellId-r9						PhysCellIdGERAN,
	carrierFreq-r9						CarrierFreqGERAN,
	systemInformation-r9				SystemInfoListGERAN
}

CellInfoListUTRA-FDD-r9 ::=			SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-FDD-r9

CellInfoUTRA-FDD-r9 ::=				SEQUENCE {
	physCellId-r9						PhysCellIdUTRA-FDD,
	utra-BCCH-Container-r9				OCTET STRING
}

CellInfoListUTRA-TDD-r9 ::=			SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-TDD-r9

CellInfoUTRA-TDD-r9 ::=				SEQUENCE {
	physCellId-r9						PhysCellIdUTRA-TDD,
	utra-BCCH-Container-r9				OCTET STRING
}

CellInfoListUTRA-TDD-r10 ::=		SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-TDD-r10

CellInfoUTRA-TDD-r10 ::=			SEQUENCE {
	physCellId-r10						PhysCellIdUTRA-TDD,
	carrierFreq-r10						ARFCN-ValueUTRA,
	utra-BCCH-Container-r10				OCTET STRING
}
SuspendConfig-r15 ::= SEQUENCE {
	resumeIdentity						I-RNTI-Value,
	pagingCycle						PagingCycle,
	ran-NotificationAreaInfo			RAN-NotificationAreaInfo,
	periodic-RNAU-timer				ENUMERATED {ffsValue},
	nextHopChainingCount				NextHopChainingCount
}
Editor’s Note: FFS Signalling optimizations and/or default configuration for RNA. 

RAN-NotificationAreaInfo		::=  CHOICE {
		cellList				SEQUENCE (SIZE (1..32)) OF CellIdentity,	
		ran-AreaConfigList		RAN-AreaConfigList,
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..16)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	trackingAreaCode			TrackingAreaCode,		
	ran-AreaCodeList			SEQUENCE (SIZE (1..32)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode::=						BIT STRING (SIZE (6))


-- ASN1STOP


Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Harmonize suspend to RRC_INACTIVE for LTE connected to 5GC with NR decision to use a Release message with suspend configuration.
Proposal 2	Keep separate suspend causes for suspending to RRC_INACTIVE (v15x0) or for suspending to RRC_IDLE (v1320)
Proposal 3	Adopt the same structure of suspendConfig in LTE connected to 5GC as in NR, when configuring a UE for RRC_INACTIVE.
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