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Introduction
During RAN2#101, the following agreements were made related to inter-RAT mobility:
Agreements for inter-RAT HO from E-UTRA to NR
1	Modify the legacy MobilityFromEUTRACommand to allow transfer of NR RRC message e.g. RRCReconfiguration to enable inter-RAT handover to NR (applicable to LTE/EPC and LTE/5GC)
2	Inter-system, inter-RAT handover from E-UTRA/EPC to NR will require a full configuration to reset the radio bearers.
3	In order to keep the SDAP and PDCP configurations during intra-system, inter-RAT handover from E-UTRA/5GC to NR, delta-configuration for the radio bearer configuration can be used.
4	Align the handling of PDCP/SDAP and security parameters in all intra-5GC handover scenarios (i.e. intra-NR, intra-E-UTRA, and inter-RAT where both source and target node use 5GC).

Agreements
1	MobilityFromNRCommand allows transfer of LTE RRC message e.g. RRCConnectionReconfiguration to enable inter-RAT handover to LTE (applicable to handover to LTE/EPC and LTE/5GC)
2	For inter-system inter-RAT handover from NR to E-UTRA/EPC, the UE is configured via the RRCConnectionReconfiguration message (full configuration) carried by NR, as in legacy inter-RAT handover procedure.
3	In order to keep the SDAP and PDCP configurations during intra-system, inter-RAT handover from NR to E-UTRA/5GC, delta-configuration for the radio bearer configuration can be used.
4	Security procedures for inter-system handover to E-UTRA/EPC should follow legacy inter-RAT handover procedures i.e. be configured with 36.331 SecurityConfigHO.


This contribution is discussing further details for this inter-system and intra-system, inter-RAT mobility related to required changes to LTE specifications and contain text proposal for TS 36.331.
[bookmark: _Ref505890843]Discussion
[bookmark: _GoBack]For inter-RAT handover from NR to E-UTRA, the UE will receive the RRCConnectionReconfiguration via a NR, in a container called MobilityFromNRCommand.
Depending on if the target cell is connected to EPC or 5GC, the RRCConnectionReconfiguration message will contain either only E-UTRAN configurations, or both NR and E-UTRAN configurations. During RAN2#101 it was agreed to:
4	Align the handling of PDCP/SDAP and security parameters in all intra-5GC handover scenarios (i.e. intra-NR, intra-E-UTRA, and inter-RAT where both source and target node use 5GC).
Thus, these configurations would be specified in NR RRC TS 38.331, carried to the UE inside the LTE RRCConnectionReconfiguration message, similar to how the NR SgNB is configured in EN‑DC. This and other security related aspects are discussed in [1].
[bookmark: _Toc508723938][bookmark: _Toc508794599][bookmark: _Toc508795259][bookmark: _Toc508795901][bookmark: _Toc510533088][bookmark: _Toc510533090]The procedure text in 36.331 about inter-RAT handover also needs to be updated to reflect the agreements. To this effect, we have provided a text proposal in section 3.
The corresponding changes to NR RRC TS 38.331 for inter-RAT handover can be found in [2].
[bookmark: _Toc508795256][bookmark: _Toc508795262][bookmark: _Toc508795908][bookmark: _Toc510533084][bookmark: _Toc510621602][bookmark: _Toc510621603][bookmark: _Toc510621604]Adopt the text proposal to TS 36.331
[bookmark: _Toc494149720]Text proposal
[bookmark: _5.3.5.x.x_DRB_release][bookmark: _5.3.5.x.x_DRB_addition/][bookmark: _Toc503260036]START OF FIRST CHANGE
5.4.2	Handover to E-UTRA
[bookmark: _Toc503260037]5.4.2.1	General


Figure 5.4.2.1-1: Handover to E-UTRA, successful
[bookmark: _Toc503260038]The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. GERAN, NR or UTRAN) to E-UTRAN.
The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBs, are established in another RAT. Handover from UTRAN to E-UTRAN applies only after integrity has been activated in UTRAN.
5.4.2.2	Initiation
The RAN using another RAT initiates the handover to E-UTRA procedure, in accordance with the specifications applicable for the other RAT, by sending the RRCConnectionReconfiguration message via the radio access technology from which the inter-RAT handover is performed.
E-UTRAN applies the procedure as follows:
-	to activate ciphering, possibly using NULL algorithm, if not yet activated in NR;
-	to establish SRB1, SRB2 and one or more DRBs, i.e. at least the DRB associated with the default EPS bearer is established;
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: _Toc503260039]NOTE: In case of intra-system handover from NR, the SRBs and DRBs may be re-established.
5.4.2.3	Reception of the RRCConnectionReconfiguration by the UE
[bookmark: _Toc503260040]If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:
1>	apply the default physical channel configuration as specified in 9.2.4;
1>	apply the default semi-persistent scheduling configuration as specified in 9.2.3;
1>	apply the default MAC main configuration as specified in 9.2.2;
1>	start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;
1>	consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	start synchronising to the DL of the target PCell;
1>	set the C-RNTI to the value of the newUE-Identity;
1>	for the target PCell, apply the downlink bandwidth indicated by the dl-Bandwidth;
1>	for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;
1>	configure lower layers in accordance with the received radioResourceConfigCommon;
1>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received mobilityControlInfo;
1>	perform the radio resource configuration procedure as specified in 5.3.10;
1>	if the received RRCConnectionReconfiguration includes the keyRefresh:
2>	perform key update procedure as specified in TS 38.331 [82, 5.3.5.x];
Editor’s Note: The section TS 38.331 [82, 5.3.5.x] (‘Security key update’) need to be updated.
1>else:
12>	forward the nas-SecurityParamToEUTRA to the upper layers;
12>	derive the KeNB key, as specified in TS 33.401 [32];
12>	derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
12>	derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
1>	if the received RRCConnectionReconfiguration includes the sk-Counter:
2>	perform key update procedure as specified in TS 38.331 [82, 5.3.5.x];
1> if the received RRCConnectionReconfiguration includes the nr-SecondaryCellGroupConfig:
2>	perform NR RRC Reconfiguration as specified in TS 38.331 [82, 5.3.5.3].
1>	if the received RRCConnectionReconfiguration includes the nr-RadioBearerConfig1:
2>	perform radio bearer configuration as specified in TS 38.331 [82, 5.3.5.6];
1>	if the received RRCConnectionReconfiguration includes the nr-RadioBearerConfig2:
2> perform radio bearer configuration as specified in TS 38.331 [82, 5.3.5.6].
1>	configure lower layers to apply the indicated integrity protection algorithm and the KRRCint key immediately, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1> configure lower layers to apply the indicated ciphering algorithm, the KRRCenc key and the KUPenc key immediately, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

END OF FIRST CHANGE

START OF SECOND CHANGE
5.4.3	Mobility from E-UTRA
[bookmark: _Toc494149721]5.4.3.1	General


Figure 5.4.3.1-1: Mobility from E-UTRA, successful


Figure 5.4.3.1-2: Mobility from E-UTRA, failure
The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using another Radio Access Technology (RAT), e.g. GERAN, UTRA, NR or CDMA2000 systems. The mobility from E-UTRA procedure covers the following type of mobility:
-	handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell;
-	cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable only to GERAN; and
-	enhanced CS fallback to CDMA2000 1xRTT, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell. The enhanced CS fallback to CDMA2000 1xRTT may be combined with concurrent handover or redirection to CDMA2000 HRPD.
NOTE:	For the case of dual receiver/transmitter enhanced CS fallback to CDMA2000 1xRTT, the DLInformationTransfer message is used instead of the MobilityFromEUTRACommand message (see TS 36.300 [9]).
[bookmark: _Toc494149722]5.4.3.2	Initiation
E-UTRAN initiates the mobility from E-UTRA procedure to a UE in RRC_CONNECTED, possibly in response to a MeasurementReport message or in response to reception of CS fallback indication for the UE from MME, by sending a MobilityFromEUTRACommand message. E-UTRAN applies the procedure as follows:
-	the procedure is initiated only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended;
[bookmark: _Toc494149723]5.4.3.3	Reception of the MobilityFromEUTRACommand by the UE
The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN, even if no prior UE measurements have been performed on the target cell.
The UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	if the MobilityFromEUTRACommand message includes the purpose set to handover:
2>	if the targetRAT-Type is set to utra or geran:
3>	consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;
3>	forward the nas-SecurityParamFromEUTRA to the upper layers;
3>	access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;
3>	if the targetRAT-Type is set to geran:
4>	use the contents of systemInformation, if provided for PS Handover, as the system information to begin access on the target GERAN cell;
NOTE 1:	If there are DRBs for which no radio bearers are established in the target RAT as indicated in the targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not established from information received from the AS of the target RAT.
NOTE 2:	In case of SR-VCC, the DRB to be replaced is specified in [61].
2>	else if the targetRAT-Type is set to nr:
3>	consider inter-RAT mobility as initiated towards NR;
3>	access the target cell indicated in the inter-RAT message in accordance with the specifications in TS 38.331 [82];
2>	else if the targetRAT-Type is set to cdma2000-1XRTT or cdma2000-HRPD:
3>	forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of the CDMA2000 target-RAT;
END OF SECOND CHANGE

START OF THIRD CHANGE
[bookmark: _Toc494149989]–	MobilityFromEUTRACommand
The MobilityFromEUTRACommand message is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP), or enhanced CS fallback to CDMA2000 1xRTT.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			mobilityFromEUTRACommand-r8		MobilityFromEUTRACommand-r8-IEs,
			mobilityFromEUTRACommand-r9 		MobilityFromEUTRACommand-r9-IEs,
			spare2 NULL, spare1 	NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

MobilityFromEUTRACommand-r8-IEs ::=	SEQUENCE {
	cs-FallbackIndicator				BOOLEAN,
	purpose								CHOICE{
		handover							Handover,
		cellChangeOrder						CellChangeOrder
	},
	nonCriticalExtension				MobilityFromEUTRACommand-v8a0-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				MobilityFromEUTRACommand-v8d0-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v8d0-IEs ::= SEQUENCE {
	bandIndicator						BandIndicatorGERAN			OPTIONAL,	-- Cond GERAN
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

MobilityFromEUTRACommand-r9-IEs ::=	SEQUENCE {
	cs-FallbackIndicator				BOOLEAN,
	purpose								CHOICE{
		handover							Handover,
		cellChangeOrder						CellChangeOrder,
		e-CSFB-r9							E-CSFB-r9,
		...
	},
	nonCriticalExtension				MobilityFromEUTRACommand-v930-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v930-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				MobilityFromEUTRACommand-v960-IEs	OPTIONAL
}

MobilityFromEUTRACommand-v960-IEs ::= SEQUENCE {
	bandIndicator						BandIndicatorGERAN			OPTIONAL,	-- Cond GERAN
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

Handover ::=						SEQUENCE {
	targetRAT-Type						ENUMERATED {
											utra, geran, cdma2000-1XRTT, cdma2000-HRPD,
											spare4nr,	spare3, spare2, spare1, ...},
	targetRAT-MessageContainer			OCTET STRING,
	nas-SecurityParamFromEUTRA			OCTET STRING (SIZE (1)) 	OPTIONAL,	-- Cond UTRAGERAN
	systemInformation					SI-OrPSI-GERAN				OPTIONAL	-- Cond PSHO
}

CellChangeOrder ::=				SEQUENCE {
	t304								ENUMERATED {
											ms100, ms200, ms500, ms1000,
											ms2000, ms4000, ms8000, ms10000-v1310},
	targetRAT-Type						CHOICE {
			geran							SEQUENCE {
				physCellId						PhysCellIdGERAN,
				carrierFreq						CarrierFreqGERAN,
				networkControlOrder				BIT STRING (SIZE (2)) 		OPTIONAL,	-- Need OP
[bookmark: OLE_LINK38][bookmark: OLE_LINK49]				systemInformation				SI-OrPSI-GERAN				OPTIONAL	-- Need OP
			},
			...
	}
}

SI-OrPSI-GERAN ::=					CHOICE {
	si									SystemInfoListGERAN,
	psi									SystemInfoListGERAN
}

E-CSFB-r9 ::=						SEQUENCE {
	messageContCDMA2000-1XRTT-r9		OCTET STRING		OPTIONAL, 	-- Need ON
	mobilityCDMA2000-HRPD-r9			ENUMERATED {
											handover, redirection 
										}					OPTIONAL,	-- Need OP
	messageContCDMA2000-HRPD-r9		OCTET STRING		OPTIONAL, 	-- Cond concHO
	redirectCarrierCDMA2000-HRPD-r9	CarrierFreqCDMA2000	OPTIONAL	-- Cond concRedir
}

-- ASN1STOP

	MobilityFromEUTRACommand field descriptions

	bandIndicator
Indicates how to interpret the ARFCN of the BCCH carrier.

	carrierFreq
contains the carrier frequency of the target GERAN cell.

	cs-FallbackIndicator
Value true indicates that the CS fallback procedure to UTRAN or GERAN is triggered.

	messageContCDMA2000-1XRTT
This field contains a message specified in CDMA2000 1xRTT standard that either tells the UE to move to specific 1xRTT target cell(s) or indicates a failure to allocate resources for the enhanced CS fallback to CDMA2000 1xRTT.

	messageContCDMA2000-HRPD
This field contains a message specified in CDMA2000 HRPD standard that either tells the UE to move to specific HRPD target cell(s) or indicates a failure to allocate resources for the handover to CDMA2000 HRPD.

	mobilityCDMA2000-HRPD
This field indicates whether or not mobility to CDMA2000 HRPD is to be performed by the UE and it also indicates the type of mobility to CDMA2000 HRPD that is to be performed; If this field is not present the UE shall perform only the enhanced CS fallback to CDMA2000 1xRTT.

	nas-SecurityParamFromEUTRA
Used to deliver the key synchronisation and Key freshness for the E-UTRAN to UTRAN handovers as specified in TS 33.401. The content of the parameter is defined in TS24.301.

	networkControlOrder
Parameter NETWORK_CONTROL_ORDER in TS 44.060 [36].

	Purpose
Indicates which type of mobility procedure the UE is requested to perform. EUTRAN always applies value e-CSFB in case of enhanced CS fallback to CDMA2000 (e.g. also when that procedure results in handover to CDMA2000 1XRTT only, in handover to CDMA2000 HRPD only or in redirection to CDMA2000 HRPD only),

	redirectCarrierCDMA2000-HRPD
The redirectCarrierCDMA2000-HRPD indicates a CDMA2000 carrier frequency and is used to redirect the UE to a HRPD carrier frequency.

	SystemInfoListGERAN
If purpose = CellChangeOrder and if the field is not present, the UE has to acquire SI/PSI from the GERAN cell.

	t304
Timer T304 as described in section 7.3. Value ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on. EUTRAN includes extended value ms10000-v1310 only when UE supports CE.

	targetRAT-Type
Indicates the target RAT type.

	targetRAT-MessageContainer
The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters relevant for the target radio access technology. NOTE 1.

A complete message is included, as specified in the other standard.



	Conditional presence
	Explanation

	concHO
	The field is mandatory present if the mobilityCDMA2000-HRPD is set to “handover”; otherwise the field is optional present, need ON.

	concRedir
	The field is mandatory present if the mobilityCDMA2000-HRPD is set to “redirection”; otherwise the field is not present.

	GERAN
	The field should be present if the purpose is set to “handover” and the targetRAT-Type is set to “geran”; otherwise the field is not present

	PSHO
	The field is mandatory present in case of PS handover toward GERAN; otherwise the field is optionally present, but not used by the UE

	UTRAGERAN
	The field is mandatory present if the targetRAT-Type is set to “utra” or “geran”; otherwise the field is not present



NOTE 1:	The correspondence between the value of the targetRAT-Type, the standard to apply and the message contained within the targetRAT-MessageContainer is shown in the table below:
	targetRAT-Type
	Standard to apply
	targetRAT-MessageContainer

	cdma2000-1XRTT
	C.S0001 or later, C.S0007 or later, C.S0008 or later
	

	cdma2000-HRPD
	C.S0024 or later
	

	geran
	GSM TS 04.18, version 8.5.0 or later, or 3GPP TS 44.018 (clause 9.1.15)

3GPP TS 44.060, version 6.13.0 or later (clause 11.2.43)

3GPP TS 44.060, version 7.6.0 or later (clause 11.2.46)
	HANDOVER COMMAND


PS HANDOVER COMMAND


DTM HANDOVER COMMAND

	nr
	3GPP TS 38.331 (clause x.x.x)
	RRCRECONFIGURATION

	utra
	3GPP TS 25.331 (clause 10.2.16a)
	HANDOVER TO UTRAN COMMAND



END OF THIRD CHANGE

[bookmark: _1289914525][bookmark: _1267949277]Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Adopt the text proposal to TS 36.331
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