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1 Introduction

The text proposal is intended to capture the agreement made in RAN2#100 meeting to support BWP additional/modification and release. 
Agreements
1	Add a subclause for DL/UL BWP and BWP pair additional/modification is added in NR RRC spec. 
2	Add a subclause for DL/UL BWP and BWP pair release is added in NR RRC spec. 
3	For reconfiguration with synchronisation or for SCell addition, one DL/UL BWP indicated in the RRC message is the active BWP until it is changed by DCI.
Although BWP configuration is a part of configuration for a serving cell provided in ServingCellConfigDedicated, it is desired to induce an additional subclause for BWP addition/modification/release instead of including it in the SpCell configuration or Scell addition/modification. One important reason to model CA operation and BWP operation as two separate functions is that both CA and BWP can be evolved in the future release independently without interfere with each other. The BWP configuration can be captured in the section 5.3.10 for Radio resource configuration. 
2 Text Proposal
[bookmark: _Toc502572185]5.3.10	Radio resource configuration
5.3.10.x	BWP Configuration
Editor’s note: maybe merged in other subsection for radio resource configuration.  
If the ServingCellConfigDedicated contains bwp-Config, the UE shall:
 1>	if the bwp-Config contains dl-BWP-ToReleaseList:
2>	release the DL BWP as specified in 5.3.10.X.1;
1>	if the bwp-Config contains ul-BWP-ToReleaseList:
2>	release the UL BWP as specified in 5.3.10.X.1:
1>	if the bwp-Config contains dl-BWP-ToAddModList:
2>	add or modify the DL BWP as specified in 5.3.10.X.2;
1>	if the bwp-Config contains ul-BWP-ToAddModList:
2>	add or modify the UL BWP as specified in 5.3.10.X.2; 
1>	if the bwp-Config contains active-BWP-DL-SCell:
2>	consider the DL BWP identified by active-BWP-DL-SCell as the active DL BWP; 
2>	configure lower layer to consider the DL BWP to be in active state when the serving cell is in active state;
1>	if the bwp-Config contains active-BWP-UL-SCell:
2>	consider the UL BWP identified by active-BWP-UL-SCell as the active UL BWP; 
[bookmark: _GoBack]2>	configure lower layer to consider the UL BWP to be in active state when the serving cell is in active state;
1>	if the BWP-Config contains default-DL-BWP:
2>	consider the DL BWP identified by default-DL-BWP as the default DL BWP; 
1>	else:
2>	if the serving cell is SpCell:
3>	consider the initial active DL BWP as the default DL BWP:
2>	else:
3>	consider the active DL BWP as the default DL BWP:

5.3.10.X.1	BWP Release
The UE shall:
1>	if the release is triggered by reception of the dl-BWP-ToReleaseList:
2>	for each bwp-Index value included in the dl-BWP-ToReleaseList:
3>	if the current UE configuration includes a DL BWP with value 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 bwp-Index value included in the ul-BW-ToReleaseList:
3>	if the current UE configuration includes a UL BWP with value 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;

5.3.10.X.2	BWP Addition/Modification
The UE shall:
1>	for each 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 bwp-Index, in accordance with the bwp-Config;
1>	for each 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 bwp-Config;
1>	for each 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 bwp-Index, in accordance with the bwp-Config;
1>	for each 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 bwp-Config;
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[bookmark: _Toc502572252]–	BandwidthPartBWP-Config
The BandwidthPartBWP-Config IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2. Bandwidth partsBWPs are configured per serving cell for uplink (if the serving cell is configured with an uplink) and for downlink. 
BandwidthPart.BWP-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?

	-- NOTE: The changes in this section are based on RAN1 agreements (not from the official L1 parameter list):

	-- The bandwidth parts for downlink. (see 38.211, 38.213, section 12)
[bookmark: _Hlk500798508]	downlinkBandwidthPartsToReleaseListdl-BWP-ToReleaseList			SEQUENCE (SIZE (1..maxNrofBandwidthPartsmaxNrofBWPs)) OF BandiwdthPartIdBWP-Index		OPTIONAL,
	downlinkBandwidthPartsToAddModListdl-BWP-ToAddModList			SEQUENCE (SIZE (1..maxNrofBandwidthPartsmaxNrofBWPs)) OF BandwidthPart	BWP		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
	active-BWP-DL-SCellfirstActiveDownlinkBwp-Id					BandiwdthPartIdBWP-Index														OPTIONAL, -- Cond SCellOnly

	-- Corresponds to L1 parameter 'default-DL-BWP'.
	-- ID of the downlink bandwidth part to be used upon expiry of txxx.
	-- This field is UE specific. When the field is absent the UE the initial BWP as default BWP.
	-- (see 38.211, 38.213, section 12)
	-- FFS: May the NW change the default BWP with a regular RRC reconfiguration or only with Reconfiguration with sync?
	-- FFS: Whether to add a default uplink BWP
	default-DL-BWPdefaultDownlinkBwp-Id						BandiwdthPartIdBWP-Index														OPTIONAL,

	-- 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 (1..maxNrofBandwidthPartsmaxNrofBWPs)) OF BWP-IndexBandiwdthPartId		OPTIONAL,
	uplinkBandwidthPartsToAddModListul-BWP-ToAddModList			SEQUENCE (SIZE (1..maxNrofBandwidthPartsmaxNrofBWPs)) 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
	active-BWP-UL-SCellfirstActiveUplinkBwp-Id						BandiwdthPartIdBWP-Index														OPTIONAL, -- Cond SCellOnly

	-- The duration in ms after which the UE falls back to the default Bandwidth Part. (see 38.321, section FFS_Section) 
	-- 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.
	-- FFS: For TDD the UE switches also the paired uplink BWP to the one with the defaultDownlinkBwp-Id.
	-- FFS: For FDD the UE switches the uplink BWP?????
	-- When the network releases the timer configuration, the UE stops the timer without swithching to the default (FFS: and uplink?) BWP.
	bandwidthPartInactivityTimerbwp-InactivityTimer				SetupRelease { ENUMERATED { 
													FFS: Value range }}												OPTIONAL,	--	Need M	
}

[bookmark: _Hlk493885487]BandwidthPart BWP ::= 					SEQUENCE {
		-- An identifier for this bandwidth part. 
		-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
		bandwidthPartIdbwp-Index					BandiwdthPartIdBWP-Index,
		-- Frequency domain location of this bandwidth part as a distance in number of PRBs in relation to the reference PRB (PRB 0) 
		-- of the associated carrier. Corresponds to L1 parameter 'DL-BWP-loc'. (see 38.211, section FFS_Section).		
		-- 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)
		-- FFS_Value: RAN1 seems to discuss the final range.  
		location						INTEGER (0.. maxNrofPhysicalResourceBlocksTimes4)							OPTIONAL,
		-- Bandwidth of this bandwidth part (see 38.211, section REF)
		bandwidth						INTEGER (1.. maxNrofPhysicalResourceBlocks)									OPTIONAL,
		-- Subcarrier spacing to be used in this BWP. It is applied to at least PDCCH, PDSCH and corresponding DMRS.
		-- The values provided here are converted into a subcarrier spacing as indicated in 38.211, Table 4.1-2. 
		subcarrierSpacing				ENUMERATED {n0, n1, n2, n3, n4} 											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,

		-- Frequency location of the uplink "direct current" frequency. 
		-- Corresponds to L1 parameter 'UL-BWP-DC'. (see 38.211, section FFS_Section)
		directCurrentLocation			INTEGER (0..3299)																	OPTIONAL, -- Cond UplinkOnly
}

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

-- TAG-BANDWIDTH-PART-STOP 
-- 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
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The ServingCellConfigDedicated IE is used to configure (add or modify) the UE with a serving cell, which may be the SpCell 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:

	tdd-UL-DL-configurationDedicated	SEQUENCE {
		-- The slotSpecificConfiguration allows overriding UL/DL allocations provided in tdd-UL-DL-configurationCommon. 
		-- FFS_ASN1: Consider making this an AddMod/Release list
		-- FFS_ASN1: Replace absolute numbers by variables... once RAN1 confirms. 
		slotSpecificConfigurations			SEQUENCE (SIZE(0..160) OF {
			-- Identifies a slot within a dl-UL-TransmissionPeriodicity (given in tdd-UL-DL-configurationCommon)
			slotIndex							INTEGER (0..160),
			
			-- FFS_ASN1: Consider a choice structure with options [allDownlink, allUplink, explicit] where the following two fields are provided
			-- only in case of “explicit”.

			-- Number of consecutive DL symbols in the beginning of the slot identified by slotIndex
			-- Corresponds to L1 parameter 'number-of-DL-symbols-dedicated' (see 38.211, section FFS_Section)
			nrofDownlinkSymbols					INTEGER (0..maxSymbolIndex)												OPTIONAL,
			
			-- Number of consecutive UL symbols in the end of the slot identified by slotIndex
			-- Corresponds to L1 parameter 'number-of-UL-symbols-dedicated' (see 38.211, section FFS_Section)
			nrofUplinkSymbols					INTEGER (0..maxSymbolIndex)												OPTIONAL,
		}																												OPTIONAL, -- Need M
	}																													OPTIONAL, -- Cond TDD

	bandwidthPartsbwp-Config						BandwidthPartsBWP-Config																	OPTIONAL,

	-- Identifer used to initalite data scrambling (c_init) for both PDSCH and PUSCH.
	-- Corresponds to L1 parameter 'Data-scrambling-Identity' (see 38,214, section FFS_Section)
	dataScramblingIdentity				FFS_Value																		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:
	-- FFS: Is it per BWP?


	-- FFS: Resources for scheduling request (per BWP)

	sps-Config							SPS-Config																		OPTIONAL,

	-- Indicates whether this SCell is cross-carrier scheduled by another serving cell.
	-- FFS: How to indicate whether CIF is present in the DCIs of the PCell? Should the CrossCarrierSchedulingConfig be included
	-- and set to own so that the field “cif-Presence” can be set?
	crossCarrierSchedulingConfig		CrossCarrierSchedulingConfig													OPTIONAL,	-- Cond SCell

	-- Timing Advance Group ID, as specified in TS 38.321 [3],  which this cell belongs to. 
	tag-Id								TAG-Id,
	-- Enables the "UE beam lock function (UBF)", which disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED.
	-- FFS: Parameter added preliminary based on RAN4 LS in R4-1711823. Decide where to place it (maybe ServingCellConfigCommon or 
	-- in a BeamManagement IE??)
	ue-BeamLockFunction					ENUMERATED {enabled}															OPTIONAL,

	-- Indicates whether UE shall apply as pathloss reference either the downlink of PCell or of SCell that corresponds with this uplink
	-- (see 38.213, section 7)
	pathlossReferenceLinking			ENUMERATED {pCell, sCell}														OPTIONAL	-- Cond SCell
}

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

