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Introduction
[bookmark: _Ref178064866]In this document we discuss some remaining issues for finalising the specifications related to BWP operation
Discussion
Corrections to 38.212

The following description is included in TS 38.331 BWP IE regarding configuration of BWPs and association of BWP-Id to “Bandwidth part indicator” field in DCI 0_1, 1_1.

“
-- The NW may trigger the UE to swtich UL or DL BWP using a DCI field. The four code points in that DCI field map to the RRC-configured 
	-- BWP-ID as follows: For up to 3 configured BWPs (in addition to the initial BWP) the DCI code point is equivalent to the BWP ID 
	-- (initial = 0, first dedicated = 1, ...). If the NW configures 4 dedicated bandwidth parts, they are identified by DCI code 
	-- points 0 to 3. In this case it is not possible to switch to the initial BWP using the DCI field.
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)

”
Alignment of the above description with RAN1 specifications was discussed in RAN1#92bis, and the following was agreed.

“
Agreements:
· Regarding the discrepancy in RAN1 and RAN2 agreements w.r.t. initial active BWP vs. the up to configured 4 BWPs, to adopt the RAN2 agreements and make necessary RAN1 spec update
· The corresponding TP is shown below:
…
”
Based on the above agreements and TP, 38.212 [1] was updated as follows

“


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layersdefined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Idthe higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.

”


According to above text,  is the number of UL BWPs configured by higher layers. 

Considering BWP configuration for PScell of SCG in EN-DC NSA operation or an Scell, all BWPs including the “initialUplinkBWP” are configured by higher layers as shown below. 

· Configuration for initial UL BWP by “higher layers” for Scell (including PScell) for EN-DC NSA operation
· CellGroupConfig  …  uplinkConfigCommon  initialUplinkBWP (BWP-UplinkCommon)  {genericParameters (BWP), rach-ConfigCommon, pusch-ConfigCommon, pucch-ConfigCommon}

· CellGroupConfig  …  uplinkConfig  initialUplinkBWP (BWP-UplinkDedicated)  {pucch-Config, pucsh-Config, srs-Config,… }

· Configuration for additional BWPs by “higher layers” for PScell/Scell for EN-DC NSA operation
· CellGroupConfig  …  uplinkConfig  uplinkBWP-ToAddModList (BWP-Uplink)  { bwp-Id, bwp-Common, bwp-Dedicated }




Given the above, even when a UE is configured with just the initial UL BWP =1;  =2 and the “Bandwidth part indicator” field needs to have =1 bit. However, this is incorrect as the BWP indicator field need not be present for this case (i.e. it should be 0 bits). 

It should be noted that even for BWP configuration of a Pcell, the term “configured by higher layers” can be understood to cover the initial UL BWP configuration via SIB1 and other higher layer parameters, which could result in a similar incorrect interpretation of BWP indicator field as described above. 

We propose to the address the above issue by correcting the text in 36.212 as shown below. TP1 corresponds to correction for DCI format 0_1 and TP2 corresponds to correction for DCI format 1_1 for which similar considerations apply.

Text Proposal (TP1)


----------------- start TP TS 38.212 sub clause 7.3.1.1.2 -------------------------------------------
…



-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers not including the initial active UL BWP ()defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Idthe higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.

…
----------------- end  TP TS 38.212 sub clause 7.3.1.1.2 -------------------------------------------

Text Proposal (TP2)


----------------- start TP TS 38.212 sub clause 7.3.1.2.2 -------------------------------------------
…



-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL BWPs  configured by higher layers not including the initial active DL BWP ()defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Idthe higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.

…
----------------- end  TP TS 38.212 sub clause 7.3.1.2.2 -------------------------------------------

Corrections to 38.213


In 38.213 subclause 12, initial UL BWP configuration is described as shown below

“
For operation on the primary cell, a UE is provided by higher layer parameter initial-uplinkUL-BWP in uplinkConfigCommon an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured by higher layer parameter initialUplinkBWP in supplementaryUplink with an initial UL BWP for random access procedure on the secondary carrier.

“

It should be noted that the term “primary cell” in the above text refers to both Pcell (e.g. for standalone NR case) and PScell of SCG for EN-DC (NSA) operation, due to the following dual connectivity related header text appended at the beginning of the subclause - “….When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG”.

As discussed in section 2.1, for PScell of SCG in EN-DC NSA operation or for an Scell, initial active UL BWP is configured as follows

· CellGroupConfig  …  uplinkConfigCommon  initialUplinkBWP (BWP-UplinkCommon)  {genericParameters (BWP), rach-ConfigCommon, pusch-ConfigCommon, pucch-ConfigCommon}

· CellGroupConfig  …  uplinkConfig  initialUplinkBWP (BWP-UplinkDedicated)  {pucch-Config, pucsh-Config, srs-Config,… }


Considering the current text in 38.213, 

1. It refers only to “uplinkConfigCommon” while initial active UL BWP configuration is provided using both cell-specific parameters in uplinkConfigCommon and dedicated parameters in uplinkConfig.
2. The part “for a random access procedure” is confusing since initial UL BWP can be used in general for any UL transmission including for transmissions related to random access procedure (i.e., PRACH, msg3). 
We propose to the address the above issues by correcting the text in 38.213 as shown below

Text Proposal (TP3)

----------------- start TP TS 38.213 sub clause 12 -------------------------------------------
….

For operation on the primary cell, or for an Scell, a UE is configured with an initial active UL BWP provided by the higher layer parameter initial-uplinkUL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured provided with a separate initial active UL BWP configuration for with an initial BWP for random access procedure on the secondary carrier.

…
----------------- end TP TS 38.213 sub clause 12 -------------------------------------------


Conclusions
In this document, we discuss some remaining issues for finalising the specification of NR power control and propose the following

· Text Proposal (TP1)
----------------- start TP TS 38.212 sub clause 7.3.1.1.2 -------------------------------------------
…



-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers not including the initial active UL BWP ()defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Idthe higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.

…
----------------- end  TP TS 38.212 sub clause 7.3.1.1.2 -------------------------------------------


· Text Proposal (TP2)
----------------- start TP TS 38.212 sub clause 7.3.1.2.2 -------------------------------------------
…



-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL BWPs  configured by higher layers not including the initial active DL BWP ()defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Idthe higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.

…
----------------- end  TP TS 38.212 sub clause 7.3.1.2.2 -------------------------------------------

· Text Proposal (TP3)

----------------- start TP TS 38.213 sub clause 12 -------------------------------------------
….

For operation on the primary cell, or for an Scell, a UE is configured with an initial active UL BWP provided by the higher layer parameter initial-uplinkUL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured provided with a separate initial active UL BWP configuration for with an initial BWP for random access procedure on the secondary carrier.

…
----------------- end TP TS 38.213 sub clause 12 -------------------------------------------
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Annex – BWP related RRC specification (from 38.331 vf10)

ServingCellConfig information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=		SEQUENCE {
	-- L1 parameters:

	tdd-UL-DL-ConfigurationDedicated	TDD-UL-DL-ConfigDedicated												OPTIONAL, -- Cond TDD

	-- The dedicated (UE-specific) configuration for the initial downlink bandwidth-part.
	initialDownlinkBWP					BWP-DownlinkDedicated													OPTIONAL,	-- Cond ServCellAdd

	-- List of additional downlink bandwidth parts to be released. (see 38.211, 38.213, section 12). 
	downlinkBWP-ToReleaseList			SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id								OPTIONAL,	-- Need N
	-- List of additional downlink bandwidth parts to be added or modified. (see 38.211, 38.213, section 12). 
	downlinkBWP-ToAddModList			SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink						OPTIONAL, 	-- Need N

[bookmark: _Hlk508205041]	-- If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration 
	-- in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to L1 
	-- parameter 'active-BWP-DL-Pcell'). 
	-- If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an  SCell. 
	-- If not provided, the UE uses the default BWP.
	-- The initial bandwidth part is referred to by BWP-Id = 0.
	firstActiveDownlinkBWP-Id			BWP-Id																	OPTIONAL,	-- Need R

	-- The duration in ms after which the UE falls back to the default Bandwidth Part. (see 38.321, section 5.15) 
	-- The value 0.5 ms is only applicable for carriers >6 GHz. 
	-- When the network releases the timer configuration, the UE stops the timer without swithching to the default BWP.
	bwp-InactivityTimer					ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40,ms50, ms60, ms80,
													ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare10, spare9, 
													spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 } OPTIONAL,	--	Need R	

	-- Corresponds to L1 parameter 'default-DL-BWP'. The initial bandwidth part is referred to by BWP-Id = 0.
	-- 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 uses the the initial BWP as default BWP.
	-- (see 38.211, 38.213, section 12 and 38.321, section 5.15)
	defaultDownlinkBWP-Id				BWP-Id																	OPTIONAL, 	-- Need M

	uplinkConfig						UplinkConfig															OPTIONAL,	-- Cond ServCellAdd-UL
	supplementaryUplink					UplinkConfig 															OPTIONAL, 	-- Cond ServCellAdd-SUL


	-- PDSCH releated parameters that are not BWP-specific.
	pdsch-ServingCellConfig				SetupRelease { PDSCH-ServingCellConfig }								OPTIONAL,	-- Need M
	csi-MeasConfig						SetupRelease { CSI-MeasConfig }											OPTIONAL,	-- Need M
	
	-- Includes parameters for configuration of carrier based SRS switching
	-- Corresponds to L1 parameter 'SRS-CarrierSwitching' (see 38,214, section FFS_Section)
	carrierSwitching					SetupRelease { SRS-CarrierSwitching	}									OPTIONAL,	-- Need M
	-- MAC parameters:
	sCellDeactivationTimer				ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240, ms320, ms400, ms480, ms520, ms640, 
												ms720, ms840, ms1280, spare2,spare1}				OPTIONAL,	-- Cond ServingCellWithoutPUCCH

	-- Indicates whether this SCell is cross-carrier scheduled by another serving cell.
	crossCarrierSchedulingConfig		CrossCarrierSchedulingConfig											OPTIONAL,	-- Need M

	-- 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,	-- Need R

	-- 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 SCellOnly
}

[bookmark: _Hlk513577549]UplinkConfig ::=					SEQUENCE {
	-- Configuration of UL BWPs (including BWP-specific parameters:

	-- The dedicated (UE-specific) configuration for the initial uplink bandwidth-part.
[bookmark: _Hlk513576993]	initialUplinkBWP					BWP-UplinkDedicated														OPTIONAL, 	-- Cond ServCellAdd

	-- The additional 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. 
	uplinkBWP-ToReleaseList				SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id								OPTIONAL,	-- Need N
[bookmark: _Hlk513577898][bookmark: _Hlk505587232][bookmark: _Hlk513577908]	uplinkBWP-ToAddModList				SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink							OPTIONAL, 	-- Need N

[bookmark: _Hlk508205087]	-- If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration 
	-- in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to 
	-- L1 parameter 'active-BWP-UL-Pcell').
	-- If configured for an SCell, this field contains the 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.
	-- The initial bandwidth part is referred to by BandiwdthPartId = 0.
[bookmark: _Hlk508205408]	firstActiveUplinkBWP-Id				BWP-Id																	OPTIONAL,	-- Need R

	-- Configuration that is common across the UL BWPs:

	-- PUSCH related parameters that are not BWP-specific.
[bookmark: _Hlk509258583]	pusch-ServingCellConfig				SetupRelease { PUSCH-ServingCellConfig }								OPTIONAL,	-- Need M
	...
}

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

	Conditional Presence
	Explanation

	SCellOnly
	This field is optionally present, Need R, for SCells. It is absent otherwise. 

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

	ServCellAdd-UL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with uplink. It is optionally present, Need M otherwise.

	ServCellAdd-SUL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with a supplementary uplink. It is optionally present, Need M otherwise.



[bookmark: _Toc510018692]–	ServingCellConfigCommon
The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.
ServingCellConfigCommon information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-COMMON-START

ServingCellConfigCommon ::=		SEQUENCE {
	physCellId							PhysCellId													OPTIONAL, -- Cond HOAndServCellAdd,
	frequencyInfoDL						FrequencyInfoDL												OPTIONAL, -- Cond InterFreqHOAndServCellAdd
	-- The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). 
	initialDownlinkBWP					BWP-DownlinkCommon											OPTIONAL,	-- Cond ServCellAdd

[bookmark: _Hlk513577324]	uplinkConfigCommon					UplinkConfigCommon											OPTIONAL, -- Cond ServCellAdd-UL 
	supplementaryUplinkConfig					UplinkConfigCommon									OPTIONAL, -- Cond ServCellAdd-SUL


	-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. The first/ leftmost bit corresponds to SS/PBCH 
	-- block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the 
	-- corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.
	-- Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)
[bookmark: _Hlk493885951]	ssb-PositionsInBurst				CHOICE {
		-- bitmap for sub 3 GHz
		shortBitmap							BIT STRING (SIZE (4)),
		-- bitmap for 3-6 GHz
		mediumBitmap						BIT STRING (SIZE (8)),
		-- bitmap for above 6 GHz
		longBitmap							BIT STRING (SIZE (64))
	}																								OPTIONAL, -- Need R,
	-- The SSB periodicity in msec for the rate matching purpose. If the field is absent, the UE applies the value ms5.
	-- (see 38.211, section [7.4.3.1])
	ssb-periodicityServingCell			ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }			OPTIONAL,	-- Need S
	-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},

	-- Parameters to determine an LTE CRS pattern that the UE shall rate match around.
	lte-CRS-ToMatchAround					SetupRelease { RateMatchPatternLTE-CRS } 				OPTIONAL,	-- Need M

	-- Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources 
	-- indicated in the nested bitmaps. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology.
	-- Corresponds to L1 parameter 'Resource-set-cekk' (see 38.214, section 5.1.2.2.3)
	rateMatchPatternToAddModList			SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern		OPTIONAL, -- Need N
	rateMatchPatternToReleaseList			SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId		OPTIONAL, -- Need N

	-- Subcarrier spacing of SSB. Used only for non-initial access (e.g. SCells, PCell of SCG).
	-- If the field is absent the UE shall assume the default value of the band. 
	-- Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable.
	subcarrierSpacing				SubcarrierSpacing												OPTIONAL, -- Need S
	-- A cell-specific TDD UL/DL configuration. Corresponds to L1 parameter 'UL-DL-configuration-common' (see 38.213, section 11.1)
	tdd-UL-DL-ConfigurationCommon		TDD-UL-DL-ConfigCommon										OPTIONAL, -- Cond TDD
	-- A second cell-specific TDD UL/DL configuration. When tdd-UL-DL-ConfigurationCommon2 is configured, the cell specific DL/UL 
	-- pattern is a concatenation of the pattern specified in tdd-UL-DL-ConfigurationCommon and the pattern specified in 
	-- tdd-UL-DL-ConfigurationCommon2. Corresponds to L1 parameter 'UL-DL-configuration-common-Set2' (see 38.211, section 11.1)
	tdd-UL-DL-ConfigurationCommon2		TDD-UL-DL-ConfigCommon										OPTIONAL, -- Cond TDD
	-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 
	-- (see 38.213, section 7.4)
	ss-PBCH-BlockPower					INTEGER (-60..50),
	...
}

UplinkConfigCommon ::=				SEQUENCE {
	-- Absolute uplink frequency configuration and subcarrier specific virtual carriers.
	frequencyInfoUL						FrequencyInfoUL												OPTIONAL, -- Cond InterFreqHOAndServCellAdd
	-- The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG). Corresponds to L1 parameter 'initial-UL-BWP'. 
	-- (see 38.331, section FFS_Section).
[bookmark: _Hlk513577339]	initialUplinkBWP			BWP-UplinkCommon													OPTIONAL	-- Cond ServCellAdd
}

-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 
-- ASN1STOP

	Conditional Presence
	Explanation

	HOAndServCellAdd
	This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is absent, Need M. 

	InterFreqHOAndServCellAdd
	This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field isoptionally present, Need M.

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

	ServCellAdd-UL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with uplink. It is optionally present, Need M otherwise.

	ServCellAdd-SUL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with a supplementary uplink. It is optionally present, Need M otherwise.




[bookmark: _Toc510018581]–	BWP
The BWP IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2. 
For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell.
The bandwidth part configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in BWP-UplinkCommon and BWP-DownlinkCommon) are ”cell specific” and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.
BWP information element
-- ASN1START
-- TAG-BANDWIDTH-PART-START


[bookmark: _Hlk493885487]-- Generic parameters used in Uplink- and Downlink bandwidth parts
BWP ::= 					SEQUENCE {
	-- Frequency domain location and bandwidth of this bandwidth part defined commonly in a table (FFS_Section). The location is given as 
	-- distance (in number of PRBs) to point A (absoluteFrequencyPointA in FrequencyInfoDL). 
	-- 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 bwp-Id) must have the same location (see 38.211, section REF)
[bookmark: _Hlk508205468]	locationAndBandwidth			INTEGER (0..37949),
	-- Subcarrier spacing to be used in this BWP for all channels and 
	-- reference signals unless explicitly configured elsewhere.
	-- Corresponds to subcarrier spacing according to 38.211, Table 4.2-1. 
	-- The value kHz15 corresponds to µ=0, kHz30 to µ=1, and so on. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are 
	-- applicable.
	subcarrierSpacing				SubcarrierSpacing,
[bookmark: _Hlk503891113]	-- 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	-- Need R
}

BWP-Uplink ::= 			SEQUENCE {
	-- An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular
	-- bandwidth part. The BWP ID=0 is always associated with the initial BWP and may hence not be used here (in other bandwidth parts).
[bookmark: _Hlk513574873]	-- The NW may trigger the UE to swtich UL or DL BWP using a DCI field. The four code points in that DCI field map to the RRC-configured 
	-- BWP-ID as follows: For up to 3 configured BWPs (in addition to the initial BWP) the DCI code point is equivalent to the BWP ID 
	-- (initial = 0, first dedicated = 1, ...). If the NW configures 4 dedicated bandwidth parts, they are identified by DCI code 
	-- points 0 to 3. In this case it is not possible to switch to the initial BWP using the DCI field.
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
[bookmark: _Hlk513577935]	bwp-Id								BWP-Id,
[bookmark: _Hlk513577945]	bwp-Common							BWP-UplinkCommon														OPTIONAL,	-- Need M
[bookmark: _Hlk513577952]	bwp-Dedicated						BWP-UplinkDedicated														OPTIONAL,	-- Need M
	...
}

[bookmark: _Hlk513577586]BWP-UplinkCommon ::=				SEQUENCE {
[bookmark: _Hlk513577364]	genericParameters					BWP,
	-- Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access
	-- as well as for contention based beam failure recovery. 
[bookmark: _Hlk513577417]	rach-ConfigCommon					SetupRelease { RACH-ConfigCommon }										OPTIONAL, 	-- Need M
	-- Cell specific parameters for the PUSCH
[bookmark: _Hlk513577425]	pusch-ConfigCommon					SetupRelease { PUSCH-ConfigCommon }										OPTIONAL, 	-- Need M
	
	-- Cell specific parameters for the PUCCH
[bookmark: _Hlk513577432]	pucch-ConfigCommon					SetupRelease { PUCCH-ConfigCommon }										OPTIONAL, 	-- Need M
	...
}

[bookmark: _Hlk513577600]BWP-UplinkDedicated ::= 	SEQUENCE {
	-- PUCCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL, the network 
	-- configures PUCCH only on the BWPs of one of the uplinks (UL or SUL).
[bookmark: _Hlk513577623]	pucch-Config						SetupRelease { PUCCH-Config }											OPTIONAL, 	-- Need M
	-- PUSCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL and
	-- if it has a PUSCH-Config for both UL and SUL, a carrier indicator field in DCI indicates for which of the two to use an UL grant.
	-- See also L1 parameter 'dynamicPUSCHSUL' (see 38.213, section FFS_Section)
	pusch-Config						SetupRelease { PUSCH-Config }											OPTIONAL, 	-- Need M
	-- A Configured-Grant of typ1 or type2. It may be configured for Ul or SUL but in case of type1 [FFS also type2] not for both at a time.
	configuredGrantConfig				SetupRelease { ConfiguredGrantConfig }									OPTIONAL, 	-- Need M
	-- Uplink sounding reference signal configuration
	srs-Config							SetupRelease { SRS-Config }												OPTIONAL, 	-- Need M
	-- Determines how the UE performs Beam Failure Recovery upon detection of a Beam Failure (see RadioLinkMonitoringConfig)
	beamFailureRecoveryConfig			SetupRelease { BeamFailureRecoveryConfig }								OPTIONAL,	-- Need M
	...
}


BWP-Downlink ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular
	-- bandwidth part. The BWP ID=0 is always associated with the initial BWP and may hence not be used here. (in other bandwidth parts).
	-- The NW may trigger the UE to swtich UL or DL BWP using a DCI field. The four code points in that DCI field map to the RRC-configured 
	-- BWP-ID as follows: For up to 3 configured BWPs (in addition to the initial BWP) the DCI code point is equivalent to the BWP ID 
	-- (initial = 0, first dedicated = 1, ...). If the NW configures 4 dedicated bandwidth parts, they are identified by DCI code 
	-- points 0 to 3. In this case it is not possible to switch to the initial BWP using the DCI field.
	-- Corresponds to L1 parameter 'DL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id								BWP-Id,
	bwp-Common							BWP-DownlinkCommon														OPTIONAL,	-- Need M
	bwp-Dedicated						BWP-DownlinkDedicated													OPTIONAL,	-- Need M
	...
}


BWP-DownlinkCommon ::=				SEQUENCE {
	genericParameters					BWP,
	pdcch-ConfigCommon					SetupRelease { PDCCH-ConfigCommon }										OPTIONAL,	-- Need M
	pdsch-ConfigCommon					SetupRelease { PDSCH-ConfigCommon }										OPTIONAL,	-- Need M
	...
}

BWP-DownlinkDedicated ::= 			SEQUENCE {
	pdcch-Config						SetupRelease { PDCCH-Config }											OPTIONAL,	-- Need M
	pdsch-Config						SetupRelease { PDSCH-Config }											OPTIONAL,	-- Need M 
	sps-Config							SetupRelease { SPS-Config }												OPTIONAL, 	-- Need M
[bookmark: _Hlk508822717]	radioLinkMonitoringConfig			SetupRelease { RadioLinkMonitoringConfig }								OPTIONAL,	-- Need M
	...
}


-- TAG-BANDWIDTH-PART-STOP 
-- ASN1STOP

[bookmark: _Toc510018582]–	BWP-Id
The IE BWP-Id is used to refer to Bandwidth Parts (BWP). The initial BWP is referred to by BWP-Id 0. The other BWPs are referred to by BWP-Id 1 to maxNrofBWPs.
BWP-Id information element
-- ASN1START
-- TAG-BWP-ID-START

BWP-Id ::=							INTEGER (0..maxNrofBWPs)

-- TAG-BWP-ID-STOP
-- ASN1STOP

Multiplicity and type constraint definitions
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb								INTEGER ::=	65536	-- Maximum number of DL band combinations
maxBasebandProcComb						INTEGER ::=	65536	-- Maximum number of baseband processing combinations
maxNrofServingCells						INTEGER ::=	32		-- Max number of serving cells (SpCell + SCells) per cell group
maxNrofServingCells-1					INTEGER ::= 31		-- Max number of serving cells (SpCell + SCells) per cell group minus 1
[bookmark: _Hlk508970012]maxNrofAggregatedCellsPerCellGroup		INTEGER ::= 16
maxNrofSCells							INTEGER ::=	31		-- Max number of secondary serving cells per cell group
maxNrofCellMeas							INTEGER ::=	32		-- Maximum number of entries in each of the cell lists in a measurement object
maxNrofSS-BlocksToAverage				INTEGER ::= 16		-- Max number for the (max) number of SS blocks to average to determine cell
															-- measurement
maxNrofCSI-RS-ResourcesToAverage			INTEGER ::= 16		-- Max number for the (max) number of CSI-RS to average to determine cell
															-- measurement
maxNrofDL-Allocations 					INTEGER ::= 16		-- Maximum number of PDSCH time domain resource allocations

maxNrofSR-ConfigPerCellGroup				INTEGER ::= 8		-- Maximum number of SR configurations per cell group

maxLCG-ID								INTEGER ::= 7		-- Maximum value of LCG ID
maxLC-ID								INTEGER ::= 32		-- Maximum value of Logical Channel ID
maxNrofTAGs								INTEGER ::=	4		-- Maximum number of Timing Advance Groups
maxNrofTAGs-1							INTEGER ::=	3		-- Maximum number of Timing Advance Groups minus 1

maxNrofBWPs								INTEGER ::= 4		-- Maximum number of BWPs per serving cell
maxNrofSymbols-1						INTEGER ::= 13		-- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)
maxNrofSlots							INTEGER ::= 320		-- Maximum number of slots in a 10 ms period
maxNrofSlots-1							INTEGER ::= 319		-- Maximum number of slots in a 10 ms period minus 1
….
….
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