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1 Introduction

The text proposal is intended to support BWP (re)configuration in 38.331. The text proposal is provided:
1. Basing on TS38.331 V0.1.0;
2. Reflecting the applicable agreement reached in RAN1#90bis meeting and RAN2#99bis meeting;
3. Showing the support of only EN-DC (no supporting of SA and NE-DC);
4. Considering the TP endorsed in TS38.213 for BWP;
It is intended to serve as baseline for further discussions with open issues to be solved in the upcoming RAN2 meeting. 
2 Text Proposal
5.3.5	RRC reconfiguration
Editor’s Note: Check terminology (“RAN may …” or “Network may …”). Update figures accordingly.
[bookmark: _Toc477882136]5.3.5.1	General


Figure 5.3.5.1-1: RRC reconfiguration, successful


Figure 5.3.5.1-2: RRC 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 and cell groups. 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 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]5.3.5.3	Reception of an RRCReconfiguration by the UE
Editor’s note: TODOs: 
-	Handling of first reconfiguration after re-establishment
-	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 RRCReconfiguration:
1>	if the received RRCReconfiguration includes the masterCellGroupConfig:
2>	perform the cell group configuration for the MCG according to 5.3.5.4;
Editor’s Note: In this release, only 1 SCG can be added but the signalling is general
1>	if the received RRCReconfiguration includes the SecondaryCellGroupToReleaseList:
2>	perform the SCG release according to 5.3.5.4a;
1>	if the received RRCReconfiguration includes the secondaryCellGroup:
2>		perform the cell group configuration for the SCG according to 5.3.5.4;
1>	if the RRCReconfiguration message contains the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.5;
Editor’s Note: dedicatedInfoNASList is not needed for EN-DC
1>	if the RRCReconfiguration message includes the dedicatedInfoNASList:
2>	forward each element of the dedicatedInfoNASList to upper layers in the same order as listed;
1>	if the RRCReconfiguration message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
Editor’s note: It is FFS if autonomous removal is specified
[bookmark: _Hlk490045556]1>	perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1>	if the RRCReconfiguration message includes the otherConfig:
2>	perform the other configuration procedure as specified in 5.3.10.9;
5.3.5.4a	Secondary cell group release
The UE shall:
1>	for each CellGroupId in the SecondaryCellGroupToReleaseList:
2> reset SCG MAC, if configured;
2>	for each logical channel that is part of the SCG configuration:
3>	perform logical channel release procedure as specified in 5.3.5.4.3;
2> release the entire SCG configuration;
2>	stop timer T313, if running;
2>	stop timer T304, if running;
Editor’s Note: FFS on how to handle the SCG DRB and split DRB
5.3.5.4	Cell Group configuration
5.3.5.4.1	General
The network configures the UE with a Master Cell Groups (MCG) and one (FFS: or more) Secondary Cell Groups (SCG). The network provides the configuration parameters for a cell group in the CellGroupsConfig IE. If the CellGroupConfig does not contain the cellGroupId 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 5.3.5.4.2;
1>	if the CellGroupConfig contains the logicalChannel-ToReleaseList:
2>	perform Logical Channel Release as specified in 5.3.5.4.3;
1>	for each element in logicalChannel-ToAddModList:
2>	configure the logical channel as specified in 5.3.5.5.4.4;
1>	if the CellGroupConfig contains the mac-CellGroupConfig:
2>	configure the MAC entity of this cell group as specified in 5.3.5.4.5;
1>	if the CellGroupConfig contains the rlf-TimersAndConstants 
2>	configure the RLF timers for this cell group as specified in 5.3.5.4.6;
1>	if the CellGroupConfig contains the sCellToReleaseList:
2>	for each entry in sCellToReleaseList:
3>	release the SCell as specified in 5.3.5.4.8;
1>	if the CellGroupConfig contains the pCellConfig:
2>	configure the PCell as specified in 5.3.5.4.7;
Editor’s Note: Here PCell term is used both for PCell of MgNB and PSCell of SgNB
1>	for each entry in sCellToAddModList: 
2> add or modify the SCell as specified in 5.3.5.4.9;
Editor’s Note: It is FFS if SIB1 is needed 
1>	if the received RRCReconfiguration includes the systemInformationBlockType1Dedicated:
2>	perform the actions upon reception of the SIB1 message as specified in 5.2.2.7;
1> if the ServingCellConfigDedicated of a serving cell contains dl-BWP-ToReleaseList and ul-BWP-ToReleaseList;
      2> for each entry in dl-BWP-ToReleaseList and ul-BWP-ToReleaseList: 
      3> release the DL BWP and UL BWP as specified in 5.3.5.4.10;
1> if the ServingCellConfigDedicated of a serving cell contains dl-BWP-ToAddModList and ul-BWP-ToAddModList;
2> for each entry in dl-BWP-ToAddModList and ul-BWP-ToAddModList: 
       3> add or modify the DL BWP and UL BWP as specified in 5.3.5.4.11;

[bookmark: _5.3.5.x.x_Synchronous_Reconfigurati]5.3.5.4.2	Synchronous Reconfiguration
The UE performs the following actions to execute a synchronized re-configuration.
1>	if the CellGroupConfig triggering the synchronous reconfiguration does not contain the cellGroupId (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 T304 with the timer value set to t304, as included in the synchronousReconfiguration;
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.
Editor’s Note: FFS if makeBeforeBreak is needed
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;
Editor’s Note: NOTE: This discards all pending RLC SDUs and PDUs in case of synchronous reconfiguration. The same may later be triggered due to a LCH-release in the same message. That should not cause any issue, though. 
1>	re-establish all RLC entities that are established in this cell group (see 38.322 [REF], section 5.4);
1>	consider the SCell(s) of this cell group, 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 RRCReconfiguration message includes the fullConfig:
2>	perform the radio configuration procedure as specified in 5.3.5.6;
Editor’s Note: Verify that this does not configure some common parameters which are later discarded due to e.g. SCell release or due to LCH release. I think it should be correct as is, though.
1>	configure lower layers in accordance with the received pCellConfigCommon;
Editor’s Note: FFS if rach-Skip is introduced. If so, correct the references below. 
1>	if the received RRCReconfiguration 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;
[bookmark: _5.3.5.x.x_SCell_Release]5.3.5.4.8	SCell Release
The UE shall:
1>	if the release is triggered by reception of the sCellToReleaseList:
2>	for each sCellIndex value included in the sCellToReleaseList:
3>	if the current UE configuration includes an SCell with value sCellIndex:
4>	release the SCell;
Editor’s Note: Need to be updated for EN-DC
1>	if the release is triggered by RRC connection re-establishment:
2>	release all SCells that are part of the current UE configuration.
[bookmark: _5.3.5.x.x_SCell_Addition/Modificati]5.3.5.4.9	SCell Addition/Modification
The UE shall:
1>	for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):
2>	add the SCell, corresponding to the cellIdentification, in accordance with the sCellConfigCommon and sCellConfigDedicated;
2>	configure lower layers to consider the SCell to be in deactivated state;
Editor’s Note: Check automatic measurement handling for SCells.
2>	for each measId included in the measIdList within VarMeasConfig:
3>	if SCells are not applicable for the associated measurement; and
3>	if the concerned SCell is included in cellsTriggeredList defined within the VarMeasReportList for this measId:
4>	remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this measId;
1>	for each sCellIndex value included in the sCellToAddModList that is part of the current UE configuration (SCell modification):
2>	modify the SCell configuration in accordance with the sCellConfigDedicated;

5.3.5.4.10	BWP Release
For Pcell and each configured SCell, the UE shall:
1>	if the release is triggered by reception of the dl-BWP-ToReleaseList:
2>	for each dl-BWP-Index value included in the dl-BW-ToReleaseList:
3>	if the current UE configuration includes a DL BWP with value dl-BWP-Index:
4>	release the DL BWP of the serving cell;
1>	if the release is triggered by reception of the ul-BWP-ToReleaseList:
2>	for each ul-BWP-Index value included in the ul-BW-ToReleaseList:
3>	if the current UE configuration includes a UL BWP with value ul-BWP-Index:
4>	release the UL BWP of the serving cell;
1>	if the release is triggered by Scell release:
2>	release all DL and UL BWPs of the serving cell that are part of the current UE configuration.

5.3.5.4.11	BWP Addition/Modification
The UE shall:
1>	for each dl-BWP-Index value included in the dl-BWP-ToAddModList that is not part of the current UE configuration (DL BWP addition):
2>	add the DL BWP corresponding to the dl-BWP-Index, in accordance with the ServingCellConfigDedicated;
2>	for DL BWP with dl-BWP-Index value set to 0:
3> consider the DL BWP as the active DL BWP;
3> configure lower layer to consider the DL BWP to be in active state when the serving cell is in active state;
1>	for each dl-BWP-Index value included in the dl-BWP-ToAddModList that is part of the current UE configuration (DL BWP modification):
2>	modify the DL BWP configuration in accordance with the ServingCellConfigDedicated;
1>	for each ul-BWP-Index value included in the ul-BWP-ToAddModList that is not part of the current UE configuration (UL BWP addition):
2>	add the UL BWP, corresponding to the ul-BWP-Index, in accordance with the ServingCellConfigDedicated;
2>	for UL BWP with ul-BWP-Index value set to 0;
     3> consider the UL BWP as the active UL BWP;
     3> configure lower layer to consider the UL BWP to be in active state when the serving cell is in active state;
1>	for each ul-BWP-Index value included in the ul-BWP-ToAddModList that is part of the current UE configuration (UL BWP modification):
2>	modify the UL BWP configuration in accordance with the ServingCellConfigDedicated;
1> if the ServingCellConfigDedicated contains Default-DL-BWP:
2> consider the DL BWP identified by default-DL-BWP-Index as the default DL BWP;
1>	else: 
2> consider the active BWP as the default BWP.

[bookmark: _Toc491180907][bookmark: _Toc493510607]6.3.2	Radio resource control information elements
–	BandwidthPartBWP-Config
The BandwidthParBWPt-Config IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2. Bandwidth parts are configured per serving cell for uplink (if the serving cell is configured with an uplink) and for downlink. 
BandwidthPartBWP.-Config information element
-- ASN1START
-- TAG-BANDWIDTH-PART-START

BandwidthPartBWP-Config ::= 			SEQUENCE {

	-- FFS: Conditions! What to do when certain fields or the entire bandwidth part is omitted? Assume parameters of the carrier instead?
	-- 		Or use the initialBWP derived from SIB1 or ServingCellConfigCommon? Or make it mandatory to provide at least one BWP.
	-- FFS: How can a BandiwdthPart be changed? Only via synchronousReconfiguration or also without?
	-- FFS: How to configure the defaultBWP? Just use the BWP(s) with ID=0?
	-- NOTE: The changes in this section are based on RAN1 agreements (not from the official L1 parameter list):

	-- The bandwidth parts for downlink.
	downlinkBandwidthPartsToReleaseListdl-BWP-ToReleaseList			SEQUENCE (SIZE (10..maxNrofBandwidthPartsmaxNrofBWPs-1)) OF BandiwdthPartIdBWP-Index		OPTIONAL,
	downlinkBandwidthPartsToAddModListdl-BWP-ToAddModList			SEQUENCE (SIZE (10..maxNrofBandwidthPartsmaxNrofBWPs-1)) OF BandwidthPartBWP			OPTIONAL,
	-- ID of the downlink bandwidth part to be used upon MAC-activation of an  SCell. If not provided, the UE uses the default BWP
	firstActiveDownlinkBwp-Id					INTEGER (1..maxNrofBandwidthParts-1)								OPTIONAL, -- Cond SCellOnly
    -- the first active DL BWP is identified by 0



	-- The bandwidth parts for uplink. In case of TDD uplink- and downlink BWP with the same bandwidthPartId are considered 
	-- as a BWP pair and must have the same center frequency. 
	uplinkBandwidthPartsToReleaseListul-BWP-ToReleaseList			SEQUENCE (SIZE (10..maxNrofBandwidthPartsmaxNrofBWPs-1)) OF BandiwdthPartIdBWP-Index		OPTIONAL,
	uplinkBandwidthPartsToAddModListul-BWP-ToAddModList			SEQUENCE (SIZE (10..maxNrofBandwidthPartsmaxNrofBWPs-1)) OF BandwidthPartBWP			OPTIONAL,
	-- ID of the uplink bandwidth part to be used upon MAC-activation of an  SCell. If not provided, the UE uses the FFS: default BWP
	firstActiveUplinkBwp-Id						INTEGER (1..maxNrofBandwidthParts-1)								OPTIONAL, -- Cond SCellOnly 
    -- the first active UL BWP is identified by 0

Default-BWP ::=			SEQUENCE {                              OPTIONAL,  
	default-BWP-Index		       BWP-Index,
    bwp-InactivityTimer            ENUMERATED {…}					 
    -- FFS: the value and range of the timer. The IE can be moved to the IE specific for bandwidthpart configuration in MAC.
	}																OPTIONAL,


	-- The duration in ms after which the UE falls back to the default Bandwidth Part. 
	-- The UE starts the timer when it switches its active downlink BWP to a downlink BWP other than the default downlink BWP. 
	-- The UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active downlink BWP. 
	-- When the timer expires, the UE switches its active downlink BWP to the default downlink (FFS: and uplink?) BWP.
	-- When the network releases the timer configuration, the UE stops the timer without swithching to the default (FFS: and uplink?) BWP.
	txxx							SetupRelease { ENUMERATED { 
										FFS: Value range }} 										OPTIONAL,	--	Need M	
}

[bookmark: _Hlk493885487]BandwidthPart BWP ::= 		SEQUENCE {
		-- An identifier for this bandwidth part. 
		-- FFS: The identifier is used in the DCI signalling to activate the BWP.
		-- FFS: The BWP with ID=0 is the default BWP.
		bandwidthPartIdbwp-Index					BandiwdthPartIdBWP-Index,
		-- Frequency domain location of this bandwidth part in relation to the associated carrier. 
		-- In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bandwidthPartId) must have the same location (see 38.211, section REF)
		location						TYPE_FFS! 														OPTIONAL,
		-- Bandwidth of this bandwidth part (see 38.211, section REF)
		bandwidth						TYPE_FFS! 														OPTIONAL,
		-- Subcarrier spacing to be used in this BWP. It is applied to at least PDCCH, PDSCH and corresponding DMRS (see 38.211, Table 4.1-2) 
		subcarrierSpacing				SubcarrierSpacing												OPTIONAL,
		-- Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. 
		-- Normal CP is supported for all numerologies and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. 
		-- (see 38.211, section 4.2.2)
		cyclicPrefix					ENUMERATED { extended }											OPTIONAL,
        
       pdcch-Config     				PDCCH-Config					OPTIONAL,

	   pdsch-Config						PDSCH-Config				    OPTIONAL,
 
       pucch-Config                     PUCCH-Config                    OPTIONAL,

       pusch-Config                     PUSCH-Config                    OPTIONAL,
       

}

BandiwdthPartId	::=						INTEGER (0..maxNrofBandwidthParts-1)

-- TAG-BANDWIDTH-PART-STOP 
-- ASN1STOP
	Conditional presence
	Explanation

	ul-FDD
	The field is present for UL BWP configuration with paired spectrum (FDD). Otherwise, the field is not present and the value is the same as location of dl-BWP-Config with the same BWP-Index. 


-- ASN1STOP
–	BWP-Index
The IE BWP-Index concerns a short identity, used to identify a DL BWP or a UL BWP.
BWP-Index information element
-- ASN1STA

BWP-Index::=						INTEGER (0..3)

-- ASN1STOP

–	ServingCellConfigDedicated
The ServingCellConfigDedicated IE is used to configure (add or modify) the UE with a serving cell, which may be the PCell or an SCell of an MCG or SCG. The parameters herein are UE specific. 
ServingCellConfigDedicated information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-DEDICATED-START

ServingCellConfigDedicated ::=		SEQUENCE {
	-- L1 parameters:
	bandwidthPartsbwp-Config           BWP-Config

						SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF BandwidthPart						OPTIONAL,

	pdcch-Config						PDCCH-Config																	OPTIONAL,
	pdsch-Config						PDSCH-Config																	OPTIONAL,

	-- FFS in RAN1: Tracking Reference Signals configuration: TRS-Config?
	csi-MeasConfig						CSI-MeasConfig																	OPTIONAL,
	
	pucch-Config						PUCCH-Config																	OPTIONAL,
	pusch-Config						PUSCH-Config																	OPTIONAL,
	srs-Config							SRS-Config																		OPTIONAL,

	-- MAC parameters:
	sps-Config							SPS-Config																		OPTIONAL,

	-- CHECK: Are the UL- and DL-HARQ-RTT Timers really per serving cell or rather per cell group? Shouldn’t they be part of DRX?	
	harq-RTT-Timers						HARQ-RTT-Timers																	OPTIONAL,

	-- Secondary Timing Advance Group ID which this SCell belongs to. 
	-- If this field is absent, the SCell belongs to the pTAG.
	stag-Id								STAG-Id																			OPTIONAL	-- Cond SCell
}

-- TAG-SERVING-CELL-CONFIG-DEDICATED-STOP
-- ASN1STOP

[bookmark: _Toc491180912][bookmark: _Toc493510613]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc491180913][bookmark: _Toc493510614]–	Multiplicity and type constraint definitions
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START
maxNrofBWP                              INTEGER ::=4        -- Maximum number of DL/UL BWP

maxNrofSCells							INTEGER ::=	15		-- Max number of secondary serving cells per cell group

maxSchedReqPerCell						INTEGER ::= FFS		-- Maximum number of simultaneous SR configurations per serving cell with PUCCH


maxNrofControlResourceSets 				INTEGER ::= XX 		-- Max number of CoReSets configurable on a serving cell
maxNrofControlResourceSets-1			INTEGER ::= XX 		-- Max number of CoReSets configurable on a serving cell minus 1
maxCoReSetStartSymbol					INTEGER ::= XX		-- Highest possible start symbol for a control resource set
maxCoReSetDuration						INTEGER ::= 3		-- Max number of OFDM symbols in a control resource set
maxNrofSearchSpacesPerCoReSet			INTEGER ::= XX		-- Max number of search spaces configurable per Control Resource Set

maxNrofCSI-Reports						INTEGER ::= XX 		-- Maximum number of report configurations
maxNrofCSI-Reports-1	 				INTEGER ::= XX 		-- Maximum number of report configurations minus 1
maxNrofCSI-ResourceConfigurations		INTEGER ::= XX		-- Maximum number of resource configurations
maxNrofCSI-ResourceConfigurations-1		INTEGER ::= XX		-- Maximum number of resource configurations minus 1
maxNrofCSI-ResourceSets					INTEGER ::= XX		-- Maximum number of resource sets per resource configuration
maxNrofCSI-ResourceSets-1				INTEGER ::= XX		-- Maximum number of resource sets per resource configuration minus 1
maxNrofCSI-RS-ResourcesPerSet			INTEGER ::= XX		-- Maximum number of CSI-RS resources per resource set
maxNrofCSI-MeasId						INTEGER ::= XX		-- Maximum number of link configurations
maxNrofCSI-MeasId-1						INTEGER ::= XX		-- Maximum number of link configurations minus 1
maxNrofCSI-RS-ResourcesRRM				INTEGER ::= XX		-- Maximum number of CSI-RS resources for an RRM measurement object
maxNrofCSI-RS-ResourcesRRM-1			INTEGER ::= XX		-- Maximum number of CSI-RS resources for an RRM measurement object minus 1


maxNrofSRS-ResourceSets					INTEGER ::= XX		-- Maximum number of SRS resource sets.
maxNrofSRS-ResourceSets-1				INTEGER ::= XX		-- Maximum number of SRS resource sets minus 1.
maxNrofSRS-Resources					INTEGER ::= XX		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-Resources-1					INTEGER ::= XX		-- Maximum number of SRS resources in an SRS resource set minus 1.

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP
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