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Introduction
In the incoming LS R3-232140, it mentions:
RAN3 kindly asks RAN2 to take the above into consideration and provide feedback on the feasibility of the scenario of SHR during successful inter-RAT HO (LTE to NR)
In previous RAN2 meetings, it was agreed to consider the inter-RAT HO from NR to LTE first. 
=> RAN2 to prioritise inter-RAT HO from NR to LTE first. Inter-RAT HO from LTE to NR can be considered after that.
In this paper, we will give our considerations on the assumptions in the RAN3 LS, decide whether there will be impact on LTE and prepare the reply LS.
Discussion
The procedures for UE to support inter-RAT HO from LTE to NR are provided in the LS below:
Inter-RAT SHR
RAN3 has agreed to support collection of SHR during successful inter-RAT HO (LTE to NR) but only if there is no impact on LTE. With this in mind, RAN3 agreed to only consider the T304 trigger. This agreement will be revisited if RAN2 detects impact on LTE. This decision further relied on the following assumptions which needs to be confirmed by RAN2: 
· Target gNB can send SHR configuration (T304 trigger) to UE via NR container (targetRAT-MessageContainer) in MobilityFromEUTRACommand 
· UE stores this SHR configuration in NR format
· If T304 trigger is met, UE records SHR in NR format 
· UE reports this SHR only to an gNB (either the target gNB or another gNB) 

In the first step of the procedures, only T304 trigger was agreed for inter-RAT HO from LTE to NR. As defined in intra-NR SHR, the T304 is configured by the target node. Therefore, for inter-RAT HO from LTE to NR, it is the NR node to configure the T304 trigger for inter-RAT SHR. According to description in both TS36.331 and TS 38.331, it is noticed that the HO command form LTE to NR is generated by NR node and sent transparently to UE via LTE source node in a container.


The RAN using another RAT initiates the handover to NR procedure, in accordance with the specifications applicable for the other RAT, by sending the RRCReconfiguration message via the radio access technology from which the inter-RAT handover is performed.
The handover command defined in LTE TS36.331 is extracted below:

MobilityFromEUTRACommand-r9-IEs ::=	SEQUENCE {
	cs-FallbackIndicator				BOOLEAN,
	purpose								CHOICE{
		handover							Handover,
		cellChangeOrder						CellChangeOrder,
		e-CSFB-r9							E-CSFB-r9,
		...
	},
	nonCriticalExtension				MobilityFromEUTRACommand-v930-IEs	OPTIONAL
}
Handover ::=						SEQUENCE {
	targetRAT-Type						ENUMERATED {
											utra, geran, cdma2000-1XRTT, cdma2000-HRPD,
											nr, eutra, spare2, spare1, ...},
	targetRAT-MessageContainer			OCTET STRING,
	nas-SecurityParamFromEUTRA			OCTET STRING (SIZE (1))	OPTIONAL,	-- Cond UTRAGERANEPC
	systemInformation					SI-OrPSI-GERAN				OPTIONAL	-- Cond PSHO
}

	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.



When supporting the intra-NR SHR triggers, RAN2 introduced the successHO-config including T304 trigger and other triggers in the otherConfig included in the RRC Reconfiguration message. Technically speaking, the introduction of T304 trigger for inter-RAT HO from LTE to NR can be supported by existing NR RRC reconfiguration message and has no LTE impact.
For steps 2~4, they are about the UE actions to perform the inter-RAT SHR configuration storage and inter-RAT SHR determination. According to the descriptions of reception of MobilityFromEUTRACommand message in TS36.331, the UE behaviours will be described in TS38.331. Correspondingly, the enhancements on UE actions will be captured in NR specification other than LTE.
1>	if the MobilityFromEUTRACommand message includes the purpose set to handover:
[partially omitted]
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];

But it is noticed that in intra-NR SHR, the explicit capability indicator to support intra-NR SHR was introduced as showed below: 
SON-Parameters-r16 ::= SEQUENCE {
    rach-Report-r16        ENUMERATED {supported}    OPTIONAL,
    ...,
    [[
    rlfReportCHO-r17       ENUMERATED {supported}    OPTIONAL,
    rlfReportDAPS-r17      ENUMERATED {supported}    OPTIONAL,
    success-HO-Report-r17  ENUMERATED {supported}    OPTIONAL,
    twoStepRACH-Report-r17 ENUMERATED {supported}    OPTIONAL,
    pscell-MHI-Report-r17  ENUMERATED {supported}    OPTIONAL,
    onDemandSI-Report-r17  ENUMERATED {supported}    OPTIONAL
    ]]
}

With the similar principle, it is believed that the explicit capability indicator to support inter-RAT SHR should be introduced and reported from UE to network. This will have impact on TS36.331. In addition, the definition of such capability should be captured into the capability specification TS36.306.
Consequently, based on the analysis mentioned above, to support the inter-RAT SHR from LTE to NR with only T304 trigger, there are small LTE impacts from RAN2 point of view.

Observation 1: There are LTE impacts on UE capability scheme, including:
· Explicit UE capability indicator reported from UE to LTE network which impacts TS36.331
· Define the UE capability information in TS36.306
Besides, for the information to be reported from the UE, it is noticed that the target NR cell identity for inter-RAT HO from LTE to NR can reuse the existing one. For source LTE cell identity, a new IE should be introduced into the existing SHR.
In case the above scenario is also considered feasible for RAN2, RAN3 has identified that at least the following information is beneficial to be reported from the UE:
· Source LTE cell identity
· Target NR cell identity
· 
Proposal 1: To support inter-RAT SHR from LTE to NR, a new source LTE cell information IE is introduced into the NR SHR.
With the above discussions in mind, we provide the draft reply LS to RAN3 in the Annex.
Conclusion
[bookmark: OLE_LINK3]For the assumptions of inter-RAT SHR from LTE to NR in the RAN3 LS R3-232140, we provided related analysis and concluded that:
Observation 1: There are LTE impacts on UE capability scheme, including:
· Explicit UE capability indicator reported from UE to LTE network which impacts TS36.331
· Define the UE capability information in TS36.306
Proposal 1: To support inter-RAT SHR from LTE to NR, a new source LTE cell information IE is introduced into the NR SHR.
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Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	
1	Overall description
RAN2 thanks RAN3 for their LS in R3-232140.
[bookmark: _GoBack]RAN2 has confirmed if the scenario of SHR during successful inter-RAT HO (LTE to NR) is supported, there are the following impacts on UE capability in LTE:
· Explicit UE capability indicator reported from UE to LTE network which impacts TS36.331
· Define the UE capability information in TS36.306
RAN2 has also agreed UE to report both source LTE cell identify and target NR cell identify in the inter-RAT SHR.
2	Actions
To RAN3 
ACTION: 	RAN2 kindly asks RAN3 to take the above into consideration.
3	Dates of next RAN2 meetings
TSG RAN WG2 Meeting #123		21 – 25 Aug 2023		Toulouse, FR
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