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1	Introduction
[bookmark: _Toc474247438]Last RAN2 meeting made the following agreements on F1AP transport in EN-DC:
[bookmark: _Hlk23864344][bookmark: _Hlk23864410]Working assumption: R2 assumes to use solution 1a (or possibly 1b) (agreement in R2). Security can be addressed by SA3, Architecture can be addressed by R3, we expect to send an LS
[bookmark: _Hlk23864395]Ask R3 about 1b/1a X2 impact, i.e. to use NR RRC as a tunnelling layer or not.
R2 understanding is that the protocol stacks in R2-1914179 are the ones applicable to solution 1a and solution 1b.
Whether to use LTE SRB1 or SRB2 for solution 1a/1b is open but it is not foreseen the specification of a new SRB for this.

Solution 1a and 1b are defined as below: 
Solution 1a: F1AP message encapsulated in MT’s NR RRC on X2 interface
Solution 1b: F1AP message transported directly in X2-C container

This contribution proposes the main principles for the solution and provides draft CR in the Annex A following the proposals. 
2	Main principles for F1AP over LTE leg transfer
In LTE and NR, SRB1 is currently used for carrying only RRC messages, which contain configuration related purely to UE’s radio link. Therefore, for instance, NAS messages are sent over SRB2 (except for the very first NAS messages which are sent before SRB2 is established). In the air interface, SRB1 has higher priority than SRB2 to guarantee timely transfer of RRC messages which are crucial for maintaining efficient radio link or keeping it operational. Transfer of additional information, such as NAS or F1AP, should not delay such RRC messages, which can be related to, e.g., handover execution. Following this logic, F1AP messages should be carried by SRB2 regardless of whether they are encapsulated into NR RRC or not. It should be also noted that SRB1 messages of IAB-MT should have also higher priority than SRB1 messages of Access UEs, which may be carried by the relayed F1AP message. Therefore, we propose:
Proposal 1: SRB2 is used for transport of all F1AP messages in EN-DC.
Currently SRB2 is used for NAS messages and MDT messages. NAS messages are transferred using DL and UL Information Transfer procedures. It is proposed to reuse those messages for F1AP transport, since they are already using SRB2.
Proposal 2: Extend LTE DL Information Transfer and UL Information Transfer RRC procedures for F1AP transport since they already use SRB2.
Finally, it has to be decided whether the F1AP message needs to be encapsulated into NR RRC container. This seems to bring no additional value while it increases the overhead on Uu interface and specifications impacts in RAN2. Furthermore, having an additional container would make the solution not directly portable to NR-DC in future as it would require double encapsulation in NR RRC. Therefore, we propose:
Proposal 3: F1AP message container is carried directly in LTE RRC, i.e. there is no additional NR RRC container. 
Since that decision may impact RAN3, we propose to send an LS as provided in [1].

3	Conclusion
Based on the discussion, the following is proposed:
Proposal 1: SRB2 is used for transport of all F1AP messages in EN-DC.
Proposal 2: Extend LTE DL Information Transfer and UL Information Transfer RRC procedures for F1AP transport since they already use SRB2.
Proposal 3: F1AP message container is carried directly in LTE RRC, i.e. there is no additional NR RRC container. 
In the Annex A, we provide draft of the required LTE RRC CR, implementing the solution according to the proposals.
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Annex A TPs for LTE RRC (36.331)
[bookmark: _Toc20486971]5.6.1	DL information transfer
[bookmark: _Toc20486972]5.6.1.1	General


Figure 5.6.1.1-1: DL information transfer
The purpose of this procedure is to transfer NAS, (tunnelled) non-3GPP dedicated information or time reference information from E-UTRAN to a UE in RRC_CONNECTED or to transfer F1AP dedicated information from IAB Donor-CU to IAB-DU via IAB-MT in RRC_CONNECTED.
[bookmark: _Toc20486973]5.6.1.2	Initiation
E-UTRAN initiates the DL information transfer procedure whenever there is a need to transfer NAS, non-3GPP dedicated information, or time reference information or F1AP dedicated information. E-UTRAN initiates the DL information transfer procedure by sending the DLInformationTransfer message.
[bookmark: _Toc20486974]5.6.1.3	Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1>	if the UE is a NB-IoT UE; or
1>	if the dedicatedInfoType is present and set to dedicatedInfoNAS:
2>	forward the dedicatedInfoNAS to the NAS upper layers.
[bookmark: OLE_LINK75][bookmark: OLE_LINK74]1>	if the dedicatedInfoType is present and set to dedicatedInfoCDMA2000-1XRTT or to dedicatedInfoCDMA2000-HRPD:
2>	forward the dedicatedInfoCDMA2000 to the CDMA2000 upper layers;
1>	if timeReferenceInfo is included:
2>	calculate the time reference based on the included time, timeInfoType and referenceSFN in timeReferenceInfo;
2>	calculate the inaccuracy of the time reference based on the uncertainty and other implementation-related inaccuracies, if uncertainty is included in timeReferenceInfo;
2>	inform upper layers of the time reference and, if uncertainty is included in timeReferenceInfo, of the inaccuracy of the time reference.
[bookmark: _Hlk23961475][bookmark: _Hlk23961519][bookmark: _Toc20486975]1>	if dedicatedInfoF1AP is included:
2>	forward dedicatedInfoF1AP to the IAB-DU.
5.6.2	UL information transfer
[bookmark: _Toc20486976]5.6.2.1	General


Figure 5.6.2.1-1: UL information transfer
The purpose of this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated information from the UE to E-UTRAN or to transfer F1AP dedicated information from IAB-DU to IAB Donor-CU via IAB-MT in RRC_CONNECTED.
[bookmark: _Toc20486977]5.6.2.2	Initiation
A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS, or non-3GPP dedicated information or F1AP dedicated information, except at RRC connection establishment or resume in which case the NAS information is piggybacked to the RRCConnectionSetupComplete or RRCConnectionResumeComplete message correspondingly. The UE initiates the UL information transfer procedure by sending the ULInformationTransfer message. When CDMA2000 information has to be transferred, the UE shall initiate the procedure only if SRB2 is established. When F1AP information has to be transferred, the IAB-MT shall initiate the procedure only if SRB2 is established.
[bookmark: _Toc20486978]5.6.2.3	Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1>	if there is a need to transfer NAS information:
2>	if the UE is a NB-IoT UE:
3>	set the dedicatedInfoNAS to include the information received from upper layers;
2>	else, set the dedicatedInfoType to include the dedicatedInfoNAS;
1>	if there is a need to transfer CDMA2000 1XRTT information:
2>	set the dedicatedInfoType to include the dedicatedInfoCDMA2000-1XRTT;
1>	if there is a need to transfer CDMA2000 HRPD information:
2>	set the dedicatedInfoType to include the dedicatedInfoCDMA2000-HRPD;
1>	upon RRC connection establishment, if UE supports the Control Plane CIoT EPS optimisation and UE does not need UL gaps during continuous uplink transmission:
2>	configure lower layers to stop using UL gaps during continuous uplink transmission in FDD for ULInformationTransfer message and subsequent uplink transmission in RRC_CONNECTED except for UL transmissions as specified in TS 36.211 [21];
1>	if there is a need to transfer F1AP information:
2>	include the dedicatedInfoF1AP;
1>	submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends;
[bookmark: _Toc20486979]5.6.2.4	Failure to deliver ULInformationTransfer message
The UE shall:
1>	if the UE is a NB-IoT UE, AS security is not started and radio link failure occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers; or
1>	if mobility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers:
2>	inform upper layers about the possible failure to deliver the information contained in the concerned ULInformationTransfer messages;

--------------------------------------------------------------------------------
–	DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS, non-3GPP dedicated information or time reference information.
NOTE:	The UE may use the time reference information provided in the timeReferenceInfo IE for numerous purposes, possibly involving upper layers e.g. to synchronise the UE clock.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Signalling radio bearer: SRB2 or SRB1. If only timeReferenceInfo is included in the message, SRB1 is used. Otherwise, SRB1 is used only if SRB2 not established yet, and if SRB2 is suspended, E-UTRAN does not send this message until SRB2 is resumed.
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
DLInformationTransfer message
-- ASN1START

DLInformationTransfer ::=			SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			dlInformationTransfer-r8			DLInformationTransfer-r8-IEs,
			dlInformationTransfer-r15			DLInformationTransfer-r15-IEs,
			spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

DLInformationTransfer-r8-IEs ::=	SEQUENCE {
	dedicatedInfoType					CHOICE {
		dedicatedInfoNAS					DedicatedInfoNAS,
		dedicatedInfoCDMA2000-1XRTT			DedicatedInfoCDMA2000,
		dedicatedInfoCDMA2000-HRPD			DedicatedInfoCDMA2000
	},
	nonCriticalExtension				DLInformationTransfer-v8a0-IEs		OPTIONAL
}

DLInformationTransfer-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				DLInformationTransfer-v16xy-IEsSEQUENCE {}							OPTIONAL
}

DLInformationTransfer-v16xy-IEs ::= SEQUENCE {
	dedicatedInfoF1AP-r16				DedicatedInfoF1AP-r16				OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}


DLInformationTransfer-r15-IEs ::=	SEQUENCE {
	dedicatedInfoType-r15				CHOICE {
		dedicatedInfoNAS-r15				DedicatedInfoNAS,
		dedicatedInfoCDMA2000-1XRTT-r15		DedicatedInfoCDMA2000,
		dedicatedInfoCDMA2000-HRPD-r15		DedicatedInfoCDMA2000
	}																		OPTIONAL,	-- Need ON
	timeReferenceInfo-r15				TimeReferenceInfo-r15				OPTIONAL,	-- Need ON
	nonCriticalExtension				DLInformationTransfer-v8a0-IEs		OPTIONAL
}


-- ASN1STOP


---------------------------------------------------------------------------------------------------------
[bookmark: _Toc478015804]–	DedicatedInfoF1AP
The IE DedicatedInfoF1AP is used to transfer IAB-DU specific F1AP layer information between the network and the IAB Node. The RRC layer is transparent for this rmation.
DedicatedInfoF1AP rmation element
-- ASN1START
DedicatedInfoF1AP ::=		OCTET STRING
-- ASN1STOP

-----------------------------------------------------------------------------------------------------------
[bookmark: _Toc20487238]–	ULInformationTransfer
The ULInformationTransfer message is used for the uplink transfer of NAS or non-3GPP dedicated information.
Signalling radio bearer: SRB2 or SRB1(only if SRB2 not established yet). If SRB2 is suspended, the UE does not send this message until SRB2 is resumed
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
ULInformationTransfer message
-- ASN1START

ULInformationTransfer ::=			SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ulInformationTransfer-r8			ULInformationTransfer-r8-IEs,
			ulInformationTransfer-r16			ULInformationTransfer-r16-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

ULInformationTransfer-r8-IEs ::=	SEQUENCE {
	dedicatedInfoType					CHOICE {
		dedicatedInfoNAS					DedicatedInfoNAS,
		dedicatedInfoCDMA2000-1XRTT			DedicatedInfoCDMA2000,
		dedicatedInfoCDMA2000-HRPD			DedicatedInfoCDMA2000
	},
	nonCriticalExtension				ULInformationTransfer-v8a0-IEs		OPTIONAL
}

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

ULInformationTransfer-r16-IEs ::=	SEQUENCE {
	dedicatedInfoType-r16				CHOICE {
		dedicatedInfoNAS-r16				DedicatedInfoNAS,
		dedicatedInfoCDMA2000-1XRTT-r16		DedicatedInfoCDMA2000,
		dedicatedInfoCDMA2000-HRPD-r16		DedicatedInfoCDMA2000
	}																		OPTIONAL,	-- Need ON
	dedicatedInfoF1AP-r16				DedicatedInfoF1AP-r16				OPTIONAL,	-- Need ON
	nonCriticalExtension				ULInformationTransfer-v8a0-IEs		OPTIONAL
}


-- ASN1STOP
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