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Introduction
In this document we provide an initial outline of the NR RRCConnectionReconfiguration procedure and a corresponding ASN.1 structure. The structure reflects the applicable agreements of the last meeting and the proposals from the related email discussion (see R2-1708036).
The TP does intentionally not use transparent containers and does not embed RRC messages since there were several open issues related to that discussion. The TP does also not show support for NE-DC, i.e., it does not provide means to carry an LTE SCG configuration inside the NR RRCConnectionReconfiguration. 
The TP is supposed to serve as baseline for further discussions at the upcoming RAN2 meeting and to visualize the agreements made and the open issues to solve. 
Text Proposal

5.3.5	RRC connection reconfiguration
Editor’s Note: Check terminoly (“RAN may …” instead of “RAN may …”). Update figures accordingly.
[bookmark: _Toc477882136]5.3.5.1	General


Figure 5.3.5.1-1: RRC connection reconfiguration, successful


Figure 5.3.5.1-2: RRC connection reconfiguration, failure
The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform handover, to setup/ modify/ release measurements, to add/ modify/ release SCells. As part of the procedure, NAS dedicated information may be transferred from RAN to the UE.
[bookmark: _Toc477882137]5.3.5.2	Initiation
RAN may initiate the RRC connection reconfiguration procedure to a UE in RRC_CONNECTED. RAN applies the procedure as follows:
-	the synchronousReconfiguration is included only when AS-security has been activated, and SRB2 with at least one DRB are setup and not suspended;
-	the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is included only when AS security has been activated;
-	the addition of Secondary Cell Groups and SCells is performed only when AS security has been activated;
[bookmark: _Toc477882138][bookmark: _GoBack]5.3.5.3	Reception of an RRCConnectionReconfiguration by the UE
Editor’s note: TODOs: 
-	Handling of first reconfiguration after reestbalishment
-	fullConfig for synchronous reconfiguration and for first reconfiguration after re-estbalishment
-	clarify that/whether SCG(s) must perform a synchronous reconfiguration when the MCG performs a synchronous reconfiguration
The UE shall perform the following actions upon reception of the RRCConnectionReconfiguration:
1>	If the received RRCConnectionReconfiguration includes the masterCellGroupConfig:
2>	perform the cell group configuration for the MCG according to 5.3.5.x
1>	if the received RRCConnectionReconfiguration includes the secondaryCellGroupToAddModList:
2>	for each CellGroupConfig in the secondaryCellGroupToAddModList:
3>	perform the cell group configuration for the SCG according to 5.3.5.x
1>	if the RRCConnectionReconfiguration message contains the radioBearerConfig
2>	perform the radio bearer configuration according to 5.3.5.x.x
1>	if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:
2>	forward each element of the dedicatedInfoNASList to upper layers in the same order as listed;
1>	if the RRCConnectionReconfiguration message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
[bookmark: _Hlk490045556]1>	perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1>	if the RRCConnectionReconfiguration message includes the otherConfig:
2>	perform the other configuration procedure as specified in 5.3.10.9;
5.3.5.x	Cell Group configuration
A UE may be configured with a Master Cell Groups (MCG) and one (FFS: or more) Secondary Cell Groups (SCG). The network provides the configuration parametrs for a cell group in the CellGroupsConfig IE. If the CellGroupConfig does not contain the cellGroup-Identity it applies for the MCG. Otherwise, it applies for an SCG.
The UE performs the following actions based on a received CellGroupConfig IE:
1>	If the received CellGroupConfig contains the pCellConfig with synchronousReconfiguration:
2> perform Synchronous Reconfiguration according to x.x.x.x.
1>	if the CellGroupConfig contains the logicalChannel-ToReleaseList:
2>	perform Logical Channel Release as specified in 5.3.x.x.x 
1>	for each element in logicalChannel-ToAddModList:
2>	configure the logical channel as specified in 5.3.5.3c
1>	if the CellGroupConfig contains the mac-CellGroupConfig
2>	apply the MAC entity of this cell group as specified in x.x.x.x
1>	if the CellGroupConfig contains the rlf-TimersAndConstants 
2>	configure the RLF timers for this cell group as specified in x.x.x.x
1>	if the CellGroupConfig contains the sCellToReleaseList
2>	for each entry in sCellToReleaseList: 
3>	release the Scells as specified in x.x.x.x
1>	if the CellGroupConfig contains the pCellConfig:
2>	perform the radio resource configuration procedure as specified in 5.x.x.x
1>	for each entry in sCellToAddModList: 
2> add the SCells as specified in x.x.x.x
1>	if the received RRCConnectionReconfiguration includes the systemInformationBlockType1Dedicated:
2>	perfom the actions upon reception of the SystemInformationBlockType1 message as specified in 5.2.2.7;
5.3.5.x.x	Synchronous Reconfiguration
The UE performs the following actions to execute a synchronized re-configuration.
1>	if the CellGroupConfig triggering the synchrononous reconfiguration does not contain the cellGroup-Identity (master cell group):
2>	stop timer T310, if running;
2>	stop timer T312, if running;
2>	start timer T304 with the timer value set to t304, as included in the synchronousReconfiguration;
2>	stop timer T370, if running;
1> else (secondary cell group):
2>	stop timer T313, if running;
2>	start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG;
1>	if the carrierFreq is included:
2>	consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	else:
2>	consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;
1>	start synchronising to the DL of the target PCell;
NOTE X:	The UE should perform the synchronous reconfiguration as soon as possible following the reception of the RRC message triggering the synchronous reconfiguration, which could be before confirming successful reception (HARQ and ARQ) of this message.
1>	if makeBeforeBreak is configured:
2>	perform the remainder of this procedures for this cell group including and following resetting of MAC after the UE has stopped the uplink transmission/downlink reception with the source cell(s);
NOTE X:	It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for connection to the target cell [16], if makeBeforeBreak is configured.
1>	reset the MAC entity of this cell group;
1>	re-establish all RLC entites that are established in this cell group;
1>	configure lower layers to consider the SCell(s) (other than the PSCell), if configured, to be in deactivated state;
1>	apply the value of the newUE-Identity as the C-RNTI for this cell group;
1>	if the RRCConnectionReconfiguration message includes the fullConfig:
2>	perform the radio configuration procedure as specified in 5.3.5.8;
1>	configure lower layers in accordance with the received pCellConfigCommon;
1>	if the received RRCConnectionReconfiguration message includes the rach-Skip:
2>	configure lower layers to apply the rach-Skip for the target cell of this cell groups, as specified in TS 36.213 [23] and 36.321 [6];
1>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received synchronousReconfiguration;
1>	perform the measurement related actions as specified in 5.5.6.1;
5.3.5.x.x	Logical Channel release
The UE shall:
1>	for each LCH-Identity value included in the logicalChannel-ToReleaseList that is part of the current UE configuration (LCH release); or
1>	for each LCH-Identity value that is to be released as the result of full configuration option according to 5.3.5.8:
2>	release the RLC entity or entities;
2>	trigger the associated PDCP transmitter entity to perform error recovery. 
Editor’s Note: TODO: Ensure that PDCP handles error recovery correctly (for split to non-split DRB change)
2>	release the DTCH logical channel;
5.3.5.x.x	Logical Channel addition/modification
Editor’s Note: TODO: Default configuration (e.g. for SRBs)
For each received LogicalChannel-Configuration IE the UE shall:
1>	if the the UE’s current configuration contains a logical channel with the received logicalChannelIdentity:
2>	apply the received rlc-Config,
2> apply the received mac-LogicalChannelConfig,
1> else (a logical channel with the given ID was not configured before):
2> establish an RLC entity in accordance with the received rlc-Config,
2>	configure this MAC entity with a logical channel in accordance to the received mac-LogicalChannelConfig,
2>	associate this logical channel with the PDCP entity identified by the servedRadioBearer IE and apply the uplink scheduling restrictions,
2>	use this logical channel for uplink data duplication if requestDuplicatesFromPDCP is set to true.

5.3.5.x	Radio Bearer configuration
The UE shall perform the following actions based on a received RadioBearerConfig IE:
1>	if the RadioBearerConfig includes the srb-ToAddModList:
2>	perform the SRB addition or reconfiguration as specified in 5.3.x.x.x;
1>	if the RadioBearerConfig includes the drb-ToReleaseList:
2>	perform DRB release as specified in 5.3.10.2;
1>	if the RadioBearerConfig includes the drb-ToAddModList:
2>	perform DRB addition or reconfiguration as specified in 5.3.x.x.x;
NOTE:	Whether or not the RLC- and MAC entities associated with this PDCP enity are reset or released is determined based on the CellGroup IEs.
1>	if the RadioBearerConfig includes securityConfigHO:
Editor’s Note: TODO: Handle security parameter for a secondary cell group correctly and apply the correct security parameters to each radio bearer (PDCP entity). The following is only applicable for the “MCG”.
2>	if the keyChangeIndicator received in the securityConfigHO is set to TRUE:
3>	update the KeNB key based on the KASME key taken into use with the latest successful NAS SMC procedure, as specified in TS 33.401 [32];
2>	else:
3>	update the KeNB key based on the current KeNB or the NH, using the nextHopChainingCount value indicated in the securityConfigHO, as specified in TS 33.401 [32];
2>	store the nextHopChainingCount value;
2>	if the securityAlgorithmConfig is included in the securityConfigHO:
3>	derive the KRRCint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
3>	derive the KUPint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
3>	derive the KRRCenc key and the KUPenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];
2>	else:
3>	derive the KRRCint key associated with the current integrity algorithm, as specified in TS 33.401 [32];
3>	derive the KUPint key associated with the current integrity algorithm, as specified in TS 33.401 [32];
3>	derive the KRRCenc key and the KUPenc key associated with the current ciphering algorithm, as specified in TS 33.401 [32];
2>	configure lower layers to apply the integrity protection algorithm and the KRRCint key, i.e. the 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;
2>	configure lower layers to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the 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;
5.3.5.x.x	SRB addition/ modification
The UE shall:
1>	for each srb-Identity value included in the srb-ToAddModList that is not part of the current UE configuration (SRB establishment):
2>	apply the specified configuration defined in 9.1.2 for the corresponding SRB;
2>	establish a PDCP entity and configure it with the current (MCG) security configuration, if applicable;
1>	for each srb-Identity value included in the srb-ToAddModList that is part of the current UE configuration:
2>	if reestablish is set
3>	re-establish the PDCP entity of this SRB as specified in 38.323
5.3.5.x.x	DRB release
Editor’s note: TODO: Replace the handling of EPS bearers by the new QoS concept (mapping of flows; configuration of QFI-to-DRB mapping; reflective QoS…
The UE shall:
1>	for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration (DRB release); or
1>	for each drb-identity value that is to be released as the result of full configuration option according to 5.3.5.8:
2>	release the PDCP entity;
1>	if the procedure was triggered due to handover:
2>	indicate the release of the DRB(s) and the eps-BearerIdentity of the released DRB(s) to upper layers after successful handover;
1>	else:
2>	indicate the release of the DRB(s) and the eps-BearerIdentity of the released DRB(s) to upper layers immediately.
NOTE:	The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-Identity value that is not part of the current UE configuration.
5.3.5.x.x	DRB addition/ modification
Editor’s note: Replace the handling of EPS bearers by the new QoS concept (mapping of flows; configuration of QFI-to-DRB mapping; reflective QoS…
The UE shall:
1>	for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration (DRB establishment including the case when full configuration option is used):
3>	establish a PDCP entity and configure it with the current MCG security configuration and in accordance with the received pdcp-Config;
2>	if the RRCConnectionReconfiguration message includes the fullConfig IE:
3>	associate the established DRB with corresponding included eps-BearerIdentity;
2>	else:
3>	indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;
1>	for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration:
2>	if reestablish is set
3>	re-establish the PDCP entity of this DRB as specified in 38.323
2>	if the pdcp-Config is included:
3>	reconfigure the PDCP entity in accordance with the received pdcp-Config;
NOTE:	Removal and addition of the same drb-Identity in a single radioResourceConfigDedicated is not supported. In case drb-Identity is removed and added due to handover or re-establishment with the full configuration option, the eNB can use the same value of drb-Identity.

[bookmark: _Toc477882468][bookmark: _Hlk485035438][bookmark: _Hlk485035421][bookmark: _Hlk485035145]–	RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: NR to UE
RRCConnectionReconfiguration message
-- ASN1START


RRCConnectionReconfiguration ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrcConnectionReconfiguration-r15		RRCConnectionReconfiguration-r15-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionReconfiguration-r15-IEs ::= SEQUENCE {
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP
    -- and security related parameters (but without RLC and Logical Channels!)
	radioBearerConfig					RadioBearerConfig 

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	masterCellGroupConfig				CellGroupConfig					OPTIONAL, -- Cond HO
	secondaryCellGroupToAddModList		SecondaryCellGroupToAddModList	OPTIONAL, -- Need ON
	secondaryCellGroupToReleaseList	SecondaryCellGroupToReleaseList OPTIONAL, -- Need ON

	measConfig							MeasConfig						OPTIONAL,	-- Need ON

	dedicatedInfoNASList				SEQUENCE (SIZE(1..maxDRB)) OF
											DedicatedInfoNAS			OPTIONAL,	-- Cond nonHO

	otherConfig						OtherConfig					OPTIONAL,	-- Need ON
	fullConfig						ENUMERATED {true}			OPTIONAL,	-- Cond HO-Reestab

	lateNonCriticalExtension			OCTET STRING ()	OPTIONAL,
	nonCriticalExtension				SEQUENCE{}		OPTIONAL 
}

RadioBearerConfig ::=					SEQUENCE {
	srb-ToAddModList						SRB-ToAddModList		OPTIONAL, 	-- Cond HO-Conn
	drb-ToAddModList						DRB-ToAddModList		OPTIONAL, 	-- Cond HO-toNR
	drb-ToReleaseList						DRB-ToReleaseList	OPTIONAL, 	-- Need ON

	securityConfigHO 					SecurityConfigHO		OPTIONAL,	-- Cond HO-Only
	-- TODO: Add addional security related configuration such as nextHopCountger, 
	--       scg-Counter-r12, cipheringAlgorithmSCG-r12 either here 
	--       or add them to each PDCP-Config. (FFS)
}

SRB-ToAddModList ::=				SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod
SRB-ToAddMod ::=	SEQUENCE {
	srb-Identity						INTEGER (1..2),

	-- may only be set if the cell groups of all linked logical channels 
	-- are reset or released
	reestablish							ENUMERATED{true}		OPTIONAL, 		-- Cond HO
	...
}

DRB-ToAddModList ::=				SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod
DRB-ToAddMod ::=	SEQUENCE {
	eps-BearerIdentity					INTEGER (0..15)			OPTIONAL,		-- Cond DRB-Setup
	drb-Identity						DRB-Identity,

	-- may only be set if the cell groups of all linked logical channels 
	-- are reset or released
	reestablish							ENUMERATED{true}		OPTIONAL, 		-- Cond HO

	pdcp-Config							PDCP-Config				OPTIONAL,		-- Cond PDCP
}



SeconaryCellGroupToAddModList ::=	SEQUENCE (SIZE (1..maxSCellGroups)) 
											OF CellGroupConfig		OPTIONAL, -- Need ON
SecondaryCellGroupToReleaseList ::=	SEQUENCE (SIZE (1..maxSCellGroups)) 
											OF CellGroup-Identity	OPTIONAL, -- Need ON

-- Configuration of one Cell-Group:
CellGroupConfig	::= 			SEQUENCE {
	cellGroup-Identity					CellGroup-Identity				OPTIONAL, –- Cond SCG

	-- Logical Channel configuration and association with radio bearers:
	logicalChannel-ToAddModList 		SEQUENCE (SIZE(1..maxLCH)) OF LCH-Config		OPTIONAL,
	logicalChannel-ToReleaseList		SEQUENCE (SIZE(1..maxLCH)) OF LCH-Identity		OPTIONAL,

	-- Parameters applicable for the entire cell group:
	mac-CellGroupConfig					MAC-CellGroupConfig				OPTIONAL,	-- Need ON,
	rlf-TimersAndConstants				RLF-TimersAndConstants			OPTIONAL,	-- Need ON

	-- Serving Cell specific parameters (PCell and SCells)
	pCellConfig							PCellConfig					OPTIONAL, 	-- Need ON
	sCellToAddModList					SCellToAddModList				OPTIONAL,	-- Need ON
	sCellToReleaseList					SCellToReleaseList				OPTIONAL,	-- Need ON
}

	
-- Configuration of one logical channel:
LCH-Config ::=	SEQUENCE {
	logicalChannelIdentity				LCH-Identity			OPTIONAL,	-- Cond LCH-SetupOnly

	-- Associate the logicl channel with an SRB or a DRB:
	servedRadioBearer ::=			CHOICE {
		srb-Association					SRB-Association,
		drb-Association					DRB-Association
	}														OPTIONAL,		-- Cond LCH-Setup

	-- If set to true, this logogical channel is configured for data duplication, i.e., 
	-- the UL PDCP entity shall provide duplicates of the PDCP PDUs to this 
	-- Logical Channel if duplication is activated on MAC level.
	requestDuplicatesFromPDCP			BOOLEAN

	-- Configure the RLC entity and MAC parameters that are specific for this logical channel:
	rlc-Config							RLC-Config					OPTIONAL,	-- Cond LCH-Setup
	mac-LogicalChannelConfig			LogicalChannelConfig		OPTIONAL,	-- Cond LCH-Setup	
}

SRB-Association ::=					SEQUENCE {
	srb-Identity						SRB-Identity				OPTIONAL, -- Cond LCH-SetupOnly
	-- FFS: Use a threshold for Split-SRBs in UL or any other rules?
}

DRB-Association ::=					SEQUENCE {
	drb-Identity						DRB-Identity				OPTIONAL, -- Cond LCH-SetupOnly
	ul-DataThreshold					CHOICE {
		-- If absent or released, the UE shall not serve the PDCP entity of this DRB 
		-- via this LCH. 
		-- If present, the UE shall serve the PDCP entity of this DRB via this LCH only 
		-- if the amount of data available in PDCP exceeds the given threshold.
		release								NULL,
		setup								ENUMERATED {
											b0, b100, b200, b400, b800, b1600, 
											b3200, b6400, b12800, b25600, b51200, b102400,
											b204800, b409600, b819200, spare1}
	}																OPTIONAL,	-- Need ON
}

PCellConfig ::=					SEQUENCE {
	-- Serving cell specific MAC and PHY parameters for a PCell or PSCell

	synchronousReconfiguration {
		-- These parameters may only be present upon PCell/PSCell change (HO):
		targetPhysCellId				PhysCellId,
		carrierFreq						CarrierFreqNR			OPTIONAL,	-- Cond HO-toNR2
		carrierBandwidth				CarrierBandwidthNR		OPTIONAL,	-- Cond HO-toNR
		additionalSpectrumEmission		AdditionalSpectrumEmission	OPTIONAL,	-- Cond HO-toNR
		t304							ENUMERATED {
											ms50, ms100, ms150, ms200, ms500, ms1000,
											ms2000, ms10000-v1310},
		newUE-Identity					C-RNTI,
		pCellConfigCommon				PCellConfigCommon,
		makeBeforeBreak					ENUMERATED {true}			OPTIONAL,	-- Need OR
		rach-ConfigDedicated			RACH-ConfigDedicated		OPTIONAL,	-- Need OP
	}																OPTIONAL,	-- Cond HO
	pCellConfigDedicated				PCellConfigDedicated		OPTIONAL,	-- Need ON
}

SCellToReleaseList ::=			SEQUENCE (SIZE (1..maxSCell)) OF SCellIndex
SCellToAddModList ::=			SEQUENCE (SIZE (1..maxSCell)) OF SCellConfig

SCellConfig ::=					SEQUENCE {
	sCellIndex						SCellIndex,
	cellIdentification				SEQUENCE {
		physCellId						PhysCellId,
		dl-CarrierFreq					ARFCN-ValueNR
	}															OPTIONAL,	-- Cond SCellAdd

	sCellConfigCommon				SCellConfigCommon			OPTIONAL,	-- Cond SCellAdd
	sCellConfigDedicated			SCellConfigDedicated		OPTIONAL,	-- Cond SCellAddMod
}

--	Parameters for a PCell or PSCell
PCellConfigDedicated ::=	SEQUENCE {
	-- MAC parameters:
	sps-Config						SPS-Config					OPTIONAL,	-- Cond PCell

	-- Physical layer parameters:
	antennaInfoDedicated 			AntennaInfoDedicated		OPTIONAL,
	measSubframePatternPCell		MeasSubframePatternPCell	OPTIONAL	-- Cond PCell
	naics-Info						NAICS-AssistanceInfo		OPTIONAL	-- Need ON
	neighCellsCRS-Info				NeighCellsCRS-Info			OPTIONAL	-- Need ON

	-- TODO: Add all other parameters from PhysicalConfigDedicated applicable for NR
}


--	Parameters for an SCell (of the master- or secondary cell group)
SCellConfigDedicated ::=	SEQUENCE {
	-- MAC parameters:
	stag-Id							STAG-Id						OPTIONAL,	-- Need SCell

	-- Physical layer parameters:
	antennaInfoDedicated 			AntennaInfoDedicated		OPTIONAL,

	measSubframePatternPCell		MeasSubframePatternPCell	OPTIONAL	-- Cond PCell
	naics-Info						NAICS-AssistanceInfo		OPTIONAL	-- Need ON
	neighCellsCRS-Info				NeighCellsCRS-Info			OPTIONAL	-- Need ON

	-- TODO: Add all other parameters from PhysicalConfigDedicatedSCell applicable for NR
}
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