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Introduction
This contribution contains a text proposal to 38.331 for mobility related inter-node messages. 
The text is based on LTE RRC specs. In order to highlight the changes compared to LTE change marks towards 36.331 are used, except for the ASN.1, which is based on the structure agreed in NR. In particular, we are trying to capture the agreements reached in the email discussion [NR-AH2#11]:

Agreements relating to information carried between source and target node:
1: NR RRC specifications define a transparent RRC container (like the HandoverPreparationInformation message in LTE) to be transmitted from the source gNB to the target gNB as part of the Xn Handover Request message.
2.1	As in LTE, the HandoverPreparationInformation to be transmitted from the source gNB to the target gNB includes the UE capabilities for different RATs
2.2	As in LTE, the HandoverPreparationInformation to be transmitted from the source gNB to the target gNB can include the AS configuration, the RRM configuration and the AS context (including information necessary to handle handover failures). The details of the content of each IE are FFS.
3.1: The AS configuration includes the measurement configuration and radio resource configurations, UE identifier in the source, at least Antenna Info and DL Carrier Frequency.
FFS Whether the AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling.
FFS Need to provide the system information from source equivalent to LTE’s MIB, SIB-1 and SIB-2 (some checking of use of this in LTE to be done)
4.1: The RRM configuration can include at least the inactive time.
4.2: As in LTE, to support CA case, the RRM configuration can include the list of best cells on each frequency for which measurement information is available.
[bookmark: _Hlk494124654]5	Available beam measurement information can be part of the RRM configuration of the HandoverPreparationInformation message if beam measurement information (i.e. beam indexes and optionally measurement results) have been configured by the source gNodeB to be reported by a UE. That information is not a mandatory part of the HandoverPreparationInformation message
FFS For which cell(s) beam measurement information can be included e.g. only candidate target cell.
6	The RRM configuration can include both beam measurement information (for layer 3 mobility) associated to SS Block(s) and CSI-RS(s) for the reported cell (or cells depending on outcome of FFS above) if both types of measurements are available.


[bookmark: _Ref473901911]Discussion 
Criticality information
One of the aspects differing between NW to UE and NW node to NW node configuration is the error handling. Typically RAN2 specifications have limited opportunities for recovering the communication if the UE does not understand the configuration. This is understandable, as many of the RAN2 configuration messages are actually configuring the properties needed to establish and maintain a succesfull communication link between the UE and the NW.
For NW node to NW node communication, RAN3 has adopted a more flexible mechanism, which identifies whether certain part of configuration was critical or not. This is feasible as the network nodes can often maintan communication even if they do not fully understand all information exchanged. However, most of the RRC containers have criticality “reject” (see e.g. UE Context Information contained below).

	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 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

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

	>>>DL Forwarding 
	O
	
	9.2.5
	
	–
	–

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

	>RRC Context
	M
	
	OCTET STRING
	Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [9]
	–
	–



For NR messages, we would like to discuss a possibility to provide a finer granularity of criticality, preferably on IE level. This is something RAN2 should do together with RAN3.
Proposal 1: RAN2 should, together with RAN3, identify the criticality of the RRC containers on an IE level.

Common radio configuration
The common antenna information is used in LTE to inform the UE about the antenna configuration for CRS. This should not be relevant for NR, and can in our understanding be omitted. 
Proposal 2: antennaInfoCommon is not provided in the HandoverPreparationInformation
QoS flow to DRB mapping
FFS Whether the AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling.
Providing minimum system information
Our understanding is that the full system information is only provided from the source to be further forwarded to the UE so that the UE can do interference cancellation of the system information transmission. For NR, it is not clear that the system information transmission is creating similar interference as for LTE (especially due to lack of CRS), and we would propose to not provide full minimum system information in NR.
Proposal 3: Minimum system information is not provided in the HandoverPreparationInformation
Beam level measurement information
It has been agreed that the available beam measurement information can be part of the RRM configuration of the HandoverPreparationInformation message if beam measurement information (i.e. beam indexes and optionally measurement results) have been configured by the source gNodeB to be reported by a UE. That information is not a mandatory part of the HandoverPreparationInformation message. However, it was not possible to decide for which cell(s) beam measurement information can be included.
Our preference would be to allow the source gNB to include the beam measuremen information for all cells it is available. 
Proposal 4: The RRM configuration can include both beam measurement information  associated to SS Block(s) and CSI-RS(s) for all available cells. 


Conclusion
Based on the discussion in Section 2, we propose following
Proposal 1: RAN2 should, together with RAN3, identify the criticality of the RRC containers on an IE level.
Proposal 2: antennaInfoCommon is not provided in the HandoverPreparationInformation
Proposal 3: Minimum system information is not provided in the HandoverPreparationInformation
Proposal 4: The RRM configuration can include both beam measurement information  associated to SS Block(s) and CSI-RS(s) for all available cells. 
In addition, we propose to agree to text proposal in section 4. 
Text proposal 38.331

10 Radio information related interactions between network nodes
[bookmark: _Toc478016028]10.1	General
This section specifies RRC messages that are transferred between network nodes. These RRC messages may be transferred to or from the UE via another Radio Access Technology. Consequently, these messages have similar characteristics as the RRC messages that are transferred across the E-UTRA NR radio interface, i.e. the same transfer syntax and protocol extension mechanisms apply.
[bookmark: _Toc478016029]10.2	Inter-node RRC messages
[bookmark: _Toc478016030]10.2.1	General
This section specifies RRC messages that are sent either across the X2, Xn- or the S1NG-C -interface, either to or from the eNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.
[bookmark: _Toc478016031]–	EUTRA-InterNodeDefinitions
This ASN.1 segment is the start of the E‑UTRAnetwork inter-node PDU definitions.
-- ASN1START

-- TBD

-- ASN1STOP

[bookmark: _Toc478016032]10.2.2	Message definitions
[bookmark: _Toc478016033]–	HandoverCommand
This message is used to transfer the handover command generated by the target eNB NR RRC protocol entity in the target NG-RAN node.
Direction: target eNB NG-RAN node to source eNB/ source RAN
HandoverCommand message
-- ASN1START

HandoverCommand ::=					SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			handoverCommand-r15					HandoverCommand-r15-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

HandoverCommand-r15-IEs ::=			SEQUENCE {
	handoverCommandMessage				OCTET STRING (CONTAINING DL-DCCH-Message),
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage
Contains the entire DL-DCCH-Message including the RRCConnectionReconfiguration message used to perform handover within E-UTRANNG-RAN or handover to E-UTRANNG-RAN, generated (entirely) by the target eNBgNB.



NOTE:	The source BSC, in case of inter-RAT handover from GERAN to E-UTRAN, expects that the HandoverCommand message includes DL-DCCH-Message only. Thus, criticalExtensionsFuture, spare1-spare7 and nonCriticalExtension should not be used regardless whether the source RAT is E-UTRAN, UTRAN or GERAN.
[bookmark: _Toc478016034]–	HandoverPreparationInformation
This message is used to transfer the E-UTRANG-RAN RRC information used by the target NR RRC protocol entity in the target NG-RAN node eNB during handover preparation, including UE capability information.
Direction: source eNB/ source RAN to target NG-RAN nodeeNB.
HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=	SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			handoverPreparationInformation-r15	HandoverPreparationInformation-r15-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

HandoverPreparationInformation-r15-IEs ::= SEQUENCE {
	ue-RadioAccessCapabilityInfo		UE-CapabilityRAT-ContainerList,
	as-Config							AS-Config					OPTIONAL, 		-- Cond HO
	rrm-Config							RRM-Config					OPTIONAL,
	as-Context							AS-Context					OPTIONAL, 		-- Cond HO
	ue-ConfigRelease-r9					ENUMERATED {
											rel15, rel16, rel17, rel18, rel19, rel20,
											rel21, rel22, ...} 		OPTIONAL, 	
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config
The radio resource configuration. Applicable in case of intra-E-UTRA NR handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB gNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context
Local E-UTRAN NG-RAN context required by the target eNB.

	rrm-Config
Local E-UTRANNG-RAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease
Indicates the RRC protocol release or version applicable for the current UE configuration. This could be used by target eNB gNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 15 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo
For E-UTRANR radio access capabilities, it is up to E-UTRA NR how the backward compatibility among supportedBandCombinationReduced, supportedBandCombination and supportedBandCombinationAdd is ensured. If supportedBandCombinationReduced and supportedBandCombination/supportedBandCombinationAdd are included into ueCapabilityRAT-Container, it can be assumed that the value of fields, requestedBands, reducedIntNonContCombRequested and requestedCCsXL are consistend with all supported band combination fields. 



NOTE 1:	The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.
	Conditional presence
	Explanation

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



[bookmark: _Toc478016035]–	SCG-Config
[To be based on SCG-ConfigNR in the 36.331]

[bookmark: _Toc478016036]–	SCG-ConfigInfo
[To be based on copied from SCG-ConfigInfoNR in the 36.331]

[bookmark: _Toc478016040]10.3	Inter-node RRC information element definitions
[bookmark: _Toc478016041]–	AS-Config
The AS-Config IE contains information about RRC configuration information in the source eNB RAN which can be utilized by target eNB NG-RAN node to determine the need to change the RRC configuration during the handover preparation phase. The information can also be used after the handover is successfully performed or during the RRC connection re-establishment or resume.
AS-Config information element
-- ASN1START

AS-Config ::=				SEQUENCE {

	sourceRadioBearerConfig					RadioBearerConfig, 
	sourceMasterCellGroupConfig				CellGroupConfig,
	sourceSecondaryCellGroupConfig			CellGroupConfig					OPTIONAL,
	sourceMeasConfig						MeasConfig, 
	sourceOtherConfig						OtherConfig, 

	sourceSecurityAlgorithmConfig			SecurityAlgorithmConfig,
	sourceUE-Identity						C-RNTI,

	sourceDl-CarrierFreq					ARFCN-ValueEUTRA,


	...,
}


-- ASN1STOP
NOTE:	The AS-Config re-uses information elements primarily created to cover the radio interface signalling requirements. Consequently, the information elements may include some parameters that are not relevant for the target eNB NG-RAN node e.g. the SFN as included in the MasterInformationBlock.

[bookmark: _Toc478016042]–	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, 

	...


}


-- ASN1STOP

[bookmark: _Toc478016044]–	RRM-Config
The RRM-Config IE contains information about UE specific RRM information before the handover which can be utilized by target eNB NG-RAN node.
RRM-Config information element
-- ASN1START

RRM-Config ::=				SEQUENCE {

	ue-InactiveTime				ENUMERATED {
									s1, s2, s3, s5, s7, s10, s15, s20,
									s25, s30, s40, s50, min1, min1s20c, min1s40,
									min2, min2s30, min3, min3s30, min4, min5, min6,
									min7, min8, min9, min10, min12, min14, min17, min20,
									min24, min28, min33, min38, min44, min50, hr1,
									hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,
									hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,
									day2hr12, day3, day4, day5, day7, day10, day14, day19,
									day24, day30, dayMoreThan30}		OPTIONAL,
	candidateCellInfoList		CandidateCellInfoList

	... 
}

CandidateCellInfoList ::=	SEQUENCE (SIZE (1..maxFreq)) OF CandidateCellInfo

CandidateCellInfo-r10 ::=		SEQUENCE {
-- contents TBD
	...
}

-- ASN1STOP


[bookmark: _Toc478016045]10.4	Inter-node RRC multiplicity and type constraint values
[bookmark: _Toc478016046]–	Multiplicity and type constraints definitions
-- ASN1START

-- TBD

-- ASN1STOP

[bookmark: _Toc478016047]–	End of EUTRA-InterNodeDefinitions
-- ASN1START

END

-- ASN1STOP

[bookmark: _Toc478016048]10.5	Mandatory information in AS-Config
The AS-Config transferred between source eNB RAN and target-eNB NG-RAN node shall include all IEs necessary to describe the AS context. The conditional presence in section 6 is only applicable for eNB RAN to UE communication.
The "need" or "cond" statements are not applied in case of sending the IEs from source eNB RAN to target NG-RAN nodeeNB. Some fields shall be included regardless of the "need" or "cond" e.g. discardTimer. The AS-Config re-uses information elements primarily created to cover the radio interface signalling requirements. The information elements may include some parameters that are not relevant for the target eNB NG-RAN node e.g. the SFN as included in the MasterInformationBlock.
All the fields in the AS-Config as defined in 10.3 that are introduced after v9.2.0 and that are optional for eNB to UE communication shall be included, if the functionality is configured. The fields in the AS-Config that are defined before and including v9.2.0 shall be included as specified in the following.
Within the sourceRadioResourceConfig, sourceMeasConfig and sourceOtherConfig, the source eNB RAN shall include fields that are optional for eNB RAN to UE communication, if the functionality is configured unless explicitly specified otherwise in the following:
-	in accordance with a condition that is explicitly stated to be applicable; or
-	a default value is defined for the concerned field; and the configured value is the same as the default value that is defined; or
-	the need of the field is OP and the current UE configuration corresponds with the behaviour defined for absence of the field;
The following fields, if the functionality is configured, are not mandatory for the source eNB to include in the AS-Config since delta signalling by the target eNB for these fields is not supported:
· semiPersistSchedC-RNTI
· measGapConfig
For the measurement configuration, a corresponding operation as 5.5.6.1 and 5.5.2.2a is executed by target eNB.

	8/8	
