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1. Introduction
At the last NR AH, RAN2 agreed that the BWP configuration is split into the common and dedicated parts to leverage the concept of UE common/dedicated configuration as has been adopted for LTE [1]. As a consequence, the latest ASN1. structure from ServingCellConfig(Common/Dedicated) to BWP(-Common/Dedicated) looks like in Annex A in this paper. This paper analyses how BWP is configured in accordance with the latest ASN.1 structure for both PCell (i.e. standalone) and (P)SCell (i.e. non-standalone).
2. Discussion
Table 2-1 classifies the number of BWPs configured for a UE in each RRC state, no matter how each BWP is called so far (e.g. initial, first active and default BWP). Table 1 assumes a baseline scenario that only one BWP is configured for the UE, which is equivalent to LTE for which BWP is not defined. In addition, the scenario where two BWPs are configurted for UE in RRC_CONNECTED is considered, which can cover the more than two cases. As can be seen in Table 2-1, in case of RRC_CONNECTED, it is common to PCell (i.e. standalone) and PSCell/SCell (i.e. non-standalone). For PCell only, there is another BWP for the UE in RRC_IDLE/INACTIVE which is to receive RMSI/OSI.
Table 2-1:	Classification of BWP configuration for BW adaptation



From Table 2-1, the followings can be deduced:
Common to PCell and (P)SCell:
-	In RRC_CONNECTED, if only one BWP is configured, it is used all the time while in the connedted mode. In other words, there is no fallback BWP (a.k.a default BWP) and so BWP in-activity timer does not have to configured for the UE.
-	In RRC_CONNEDTED, if two and more BWPs are configured, the UE needs to know:
1)	BWP to fall back upon the in-activity timer expires (a.k.a default BWP);
2)	The first BWP to use upon the RRC connetion setup for PCell and upon (P)SCell addition.
- For L1/L3 measurements, PDCCH reception, etc.
PCell specific:
-	The BWP for RMSI/OSI/Msg.X could also be used in RRC_CONNECTED.
-	In case of one BWP configuration, That BWP could be the one for RMSI/OSI/Msg.X or a new one configured by RRC reconfiguration.
-	In case of two BWP (and more) configurations, the BWP for RMSI/OSI/Msg.X could be:
1) The first BWP upon the RRC connection setup; or
2)	the default BWP; or
3) the other BWP.
Bearing the above ascpects in mind, Table 2-2: summarises how the scenarios illustrated in Table 2-1 can be configured for the UE based on the latest ASN.1 (38.331 v15.0.1). Table 2-2 assumes that ServingCellConfigCommon can be included in SIB1 as well as RRC reconfiguration.
Table 2-2:	BWP configuration for PCell and (P)SCell based on the latest ASN.1 (38.331 v15.0.1)
	
	P-BCH(MIB)
	SIB1
	RRC reconfiguration

	
	Pscch-ConfigSIB1
	ServCellCommon
	ServCellCommon
	ServCellDedicated

	
	
	freqInfoDL/UL (PRB indexing)
	initialBWP
	freqInfoDL/UL (PRB indexing)
	initialBWP
	initialBWP
	BTP-ToAddMod
	defaultBWP ID (DL only)
	1st activeBWP

	
	
	
	BWP-Common
	
	BWP-Common
	BWP-Dedicated
	BWP-Common + BWP-Dedicated
	
	

	PCell
	√ (for RMSI/OSI/Msg.X CORESET + RMSI search space)
	√
	√ (for OSI/Msg.X search space)
	
	
	
	√ (BWP #1, #2)
	√ (in case of 2 and more BWPs)
	???

	(P)SCell
	
	
	
	√
	
	
	√ (BWP #1, #2)
	√ (in case of 2 and more BWPs)
	√ (in case of 2 and more BWPs)



As can be seen in Table 2-2, there is no scenario that BWP-Dedicated (only) as initial BWP has to be included in ServingCellConfigDedicated. It is noted that there is a scenario that BWP-Common (only) as initial BWP has to be included in ServingCellConfigCommon (to be included in SIB1) for PCell. Therefore, the following is proposed.
Proposal 1:	Initial (DL/UL) BWP to configure DL/UL-BWP-Dedicated (only) is removed from ServingCellConfig.
With regards to the first active BWP, so far it is defined for SCell only as excerpted from 38.331 below.
	-- 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,	-- Cond SCellOnly
	-- 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.
	firstActiveUplinkBWP-Id				BWP-Id																OPTIONAL -- Cond SCellOnly

Nonetheless, as already explained, upon entering RRC_CONNECTED, the UE also need to know which BWP is used on PCell in case of more than one BWP is configured. In that sense, to design the UE behaviour on PCell and (P)SCell as common as possible, the first active BWP should be able to set for PCell as well. as explained for the PCell specific aspect, the first active BWP can be the BWP for RMSI/OSI/Msg.X. To enable the common UE behaviour on PCell and (P)Cell, the followings are proposed:
Proposal 2:	Likewise, (P)SCell, the first active (DL/UL) BWP ID is also set for PCell for the UE to know which BWP is used upon entering RRC_CONNECTED.
Proposal 3:	For PCell and (P)SCell, the first active (DL/UL) BWP ID is indicated to the UE in RRC_CONNECTED if more than one BWP is configured. Otherwise (i.e. only one BWP is configured), the first active BWP ID is not indicated (as it is obvious which BWP is used). 
With regards to the term of “initial BWP”, it is a bit ambiguous what it means for PCell and (P)SCell due to the PCell specific characteristics as explained for Table 2-1. On BWP use for PCell only, as in Table 2-1, it is use for UE in RRC_IDLE/INACTIVE (RMSI/OSI/Msg.X). It is also noted that the RAN1 specification (TS 38.213, section 12) specifies that “initial active” DL BWP is defined for PCell only as shown below.
-	An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space.
NOTE:	Type-0 PDCCH CSS is specified for PCell only.
In that sense, the field name of BWP for PCell only could be revisited to envisage the exact purpose, e.g. bwp-ConfigSIB.
Proposal 4:	Do not use initial BWP in the RAN specifications. “initial(Donlink/Uplink)BWP” in ServingCellConfigCommon to configure BWP-Common is renamed to the other name (e.g. “downlink/uplinkBWP-SIB”).
If “initial BWP” is removed, further clarification is needed for the case where the default BWP ID is not indicated as excerpted from 38.331 below.
	-- 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)
	-- FFS: Whether to add a default uplink BWP
	defaultDownlinkBWP-Id				BWP-Id																		OPTIONAL, 	-- Need M

On the other hand, the default BWP can be configured if more than one BWP is configured as explained in Table 2-2. If the UE is configured with one BWP, it is quite obvious which BWP is used while in RRC_CONNECTED. Even though more than one BWP is configured for the UE, the default BWP is not always needed. Upon the first active BWP is indicated to the UE, DCI can indicate to the UE which BWP is used for scheduling. In that sense, the UE behaviour does not have to be specified for the case where the default BWP is not present. 
Proposal 5:	If Proposa 2 and 3 are agreed, the UE behaviour on the absence of the default BWP is not needed.
3. Summary and proposal
In summary, the followings were proposed:
Proposal 1:	Initial (DL/UL) BWP to configure DL/UL-BWP-Dedicated (only) is removed from ServingCellConfig.
Proposal 2:	Likewise, (P)SCell, the first active (DL/UL) BWP ID is also set for PCell for the UE to know which BWP is used upon entering RRC_CONNECTED.
Proposal 3:	For PCell and (P)SCell, the first active (DL/UL) BWP ID is indicated to the UE in RRC_CONNECTED if more than one BWP is configured. Otherwise (i.e. only one BWP is configured), the first active BWP ID is not indicated (as it is obvious which BWP is used). 
Proposal 4:	Do not use initial BWP in the RAN specifications. “initial(Donlink/Uplink)BWP” in ServingCellConfigCommon to configure BWP-Common is renamed to the other name (e.g. “downlink/uplinkBWP-SIB”).
Proposal 5:	If Proposa 2 and 3 are agreed, the UE behaviour on the absence of the default BWP is not needed.
If proposals are agreed, Table 2-2 are revised as shown below.
Revised Table 2-2 incorporating proposals
	
	P-BCH(MIB)
	SIB1
	RRC reconfiguration

	
	Pscch-ConfigSIB1
	ServCellCommon
	ServCellCommon
	ServCellDedicated

	
	
	freqInfoDL/UL (PRB indexing)
	donlink/uplinkBWP-SIB
	freqInfoDL/UL (PRB indexing)
	donlink/uplinkBWP-SIB
	BTP-ToAddMod
	defaultBWP ID (DL only)
	1st activeBWP

	
	
	
	BWP-Common
	
	BWP-Common
	BWP-Common + BWP-Dedicated
	
	

	PCell
	√ (for RMSI/OSI/Msg.X CORESET + RMSI search space)
	√
	√ (for OSI/Msg.X search space)
	
	
	√ (BWP #1, #2)
	√ (in case of 2 and more BWPs)
	√ (in case of 2 and more BWPs)

	(P)SCell
	
	
	
	√
	
	√ (BWP #1, #2)
	√ (in case of 2 and more BWPs)
	√ (in case of 2 and more BWPs)
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Annex A:	ASN.1 structure from ServingCellConfig to BWP
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sps-Config			SetupRel { SPS-Config }
beamFailureDetectionConfig	SetupRel {					}
...
DownlinkBWP-Dedicated

bwp-Id		INT (0..3),
bwp-Common	DownlinkBWP-Common
bwp-Dedicated	DownlinkBWP-Dedicated
...
DownlinkBWP

bwp-Id			INT (0..3),
locationAndBW		INT (1..65536),
subcarrierSpacing		ENUM {n0, n1, n2, n3, n4, n5},
cyclicPrefix		ENUM { extended }
pdcch-ConfigCommon	SetupRel { PDCCH-ConfigCommon }
...
DownlinkBWP-Common

pdcch-Config(Dedicated)	SetupRel { PDCCH-Config(Dedicated) }
pdsch-Config		SetupRel { PDSCH-Config }
sps-Config			SetupRel { SPS-Config }
beamFailureDetectionConfig	SetupRel {					}
...
DownlinkBWP-Dedicated

initialUplinkBWP	UplinkBWP-Dedicated
uplinkBWP-ToReleaseList	SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]
uplinkBWP-ToAddModList



firstActiveUplinkBWP-Id	INT (0..3)
UplinkConfig(Dedicated)

pucch-Config(Dedicated)	SetupRel { PUCCH-Config(Dedicated) }
pusch-Config(Dedicated)	SetupRel { PUSCH-Config(Dedicated) }
configuredGrantConfig	SetupRel { ConfiguredGrantConfig }
srs-Config			SetupRel { SRS-Config }
...
UplinkBWP-Dedicated

bwp-Id		INT (0..3),
bwp-Common	UplinkBWP-Common
bwp-Dedicated	UplinkBWP-Dedicated
...
UplinkBWP

bwp-Id			INT (0..3),
locationAndBW		INT (1..65536),
subcarrierSpacing		ENUM {n0, n1, n2, n3, n4, n5},
cyclicPrefix		ENUM { extended }
rach-ConfigCommon		SetupRel { RACH-ConfigCommon }
pusch-ConfigCommon	SetupRel { PUSCH-ConfigCommon }
pucch-ConfigCommon	SetupRel { PUCCH-ConfigCommon }
…
UplinkBWP-Common

pucch-Config(Dedicated)	SetupRel { PUCCH-Config(Dedicated) }
pusch-Config(Dedicated)	SetupRel { PUSCH-Config(Dedicated) }
configuredGrantConfig	SetupRel { ConfiguredGrantConfig }
srs-Config			SetupRel { SRS-Config }
...
UplinkBWP-Dedicated

initialUplinkBWP	UplinkBWP-Dedicated
uplinkBWP-ToReleaseList	SEQUENCE (SIZE (1..4)) OF BWP-Id [0..3]
uplinkBWP-ToAddModList



firstActiveUplinkBWP-Id	INT (0..3)
UplinkConfig(Dedicated) (SUL)

pucch-Config(Dedicated)	SetupRel { PUCCH-Config(Dedicated) }
pusch-Config(Dedicated)	SetupRel { PUSCH-Config(Dedicated) }
configuredGrantConfig	SetupRel { ConfiguredGrantConfig }
srs-Config			SetupRel { SRS-Config }
...
UplinkBWP-Dedicated (SUL)

bwp-Id		INT (0..3),
bwp-Common	UplinkBWP-Common
bwp-Dedicated	UplinkBWP-Dedicated
...
UplinkBWP (SUL)

bwp-Id			INT (0..3),
locationAndBW		INT (1..65536),
subcarrierSpacing		ENUM {n0, n1, n2, n3, n4, n5},
cyclicPrefix		ENUM { extended }
rach-ConfigCommon		SetupRel { RACH-ConfigCommon }
pusch-ConfigCommon	SetupRel { PUSCH-ConfigCommon }
pucch-ConfigCommon	SetupRel { PUCCH-ConfigCommon }
…
UplinkBWP-Common (SUL)

pucch-Config(Dedicated)	SetupRel { PUCCH-Config(Dedicated) }
pusch-Config(Dedicated)	SetupRel { PUSCH-Config(Dedicated) }
configuredGrantConfig	SetupRel { ConfiguredGrantConfig }
srs-Config			SetupRel { SRS-Config }
...
UplinkBWP-Dedicated (SUL)

referenceSubcarrierSpacing	SubcarrierSpacing
dl-UL-TransmissionPeriodicity	ENUM {ms0.5, ms0.625, ms1, ms1.25, ms2, ms2.5, ms5, ms10},
nrofDownlinkSlots		INTEGER (0..320),
nrofDownlinkSymbols	INTEGER (0..13),
nrofUplinkSlots		INTEGER (0..320),
nrofUplinkSymbols		INTEGER (0..13),
TDD-UL-DL-ConfigCommon(2)

slotSpecificConfigsToAddModList,



slotSpecificConfigsToreleaseList	SEQUENCE (SIZE (1..320)) OF INT (0..13)
TDD-UL-DL-ConfigDedicated

slotIndex	TDD-UL-DL-SlotIndex,
symbols	CHOICE {
	all-DL	NULL,
	all-UL	NULL,
	explicit	SEQUENCE {nrofDL-Symbols	INT (1..13),
			nrofUL-Symbols	INT (1..13)}}
TDD-UL-DL-SlotConfig

failureDetectionResources,





beamFailureInstanceMaxCount		FFS_Value
BeamFailureDetectionConfig

failureDetectionResources,





beamFailureInstanceMaxCount		FFS_Value
BeamFailureDetectionConfig

rootSequenceIndex-BFR	INTEGER (0..137),
rach-ConfigCommon-BFR	RACH-ConfigCommonGeneric,
beamFailureRecoveryTimer	FFS_Value,
beamFailureCandidateBeamThreshold	RSRP-Range,
candidateBeamRSList,




recoveryControlResourceSetId	ControlResourceSetId,
BeamFailureRecoveryConfig

zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric

candidateBeam-RS	CHOICE {
	ssb-Index	SSB-Index,
	csi-RS-Index	NZP-CSI-RS-ResourceId},
ra-PreambleIndex	FFS_Value,
prach-FreqOffset	FFS_Value,
rach-ResourceMask	FFS_Value
PRACH-ResourceDedicatedBFR

schedulingCellInfo	CHOICE {
	own	SEQUENCE {
		cif-Presence	BOOLEAN},
	other	SEQUENCE {
		schedulingCellId	ServCellIndex,
		pdsch-Start	INTEGER (1..4),
		cif-InSchedulingCell	INTEGER (1..7)}}
CrossCarrierSchedulingConfig

CHIOCE {	-- For the frequency range from 0 to 3GHz
	lowCarrierFrequency	INTEGER (0..599999),
	-- For the frequency range from 3GHz to 24GHz
	midCarrierFrequency	INTEGER (600000..1999999),
	-- For the frequency range from 24GHz to 100GHz
	highCarrierFrequency	INTEGER (2000000..3266667)}
ARFCN-ValueNR (DL)

CHIOCE {	-- For the frequency range from 0 to 3GHz
	lowCarrierFrequency	INTEGER (0..599999),
	-- For the frequency range from 3GHz to 24GHz
	midCarrierFrequency	INTEGER (600000..1999999),
	-- For the frequency range from 24GHz to 100GHz
	highCarrierFrequency	INTEGER (2000000..3266667)}
ARFCN-ValueNR (UL)

CHIOCE {	-- For the frequency range from 0 to 3GHz
	lowCarrierFrequency	INTEGER (0..599999),
	-- For the frequency range from 3GHz to 24GHz
	midCarrierFrequency	INTEGER (600000..1999999),
	-- For the frequency range from 24GHz to 100GHz
	highCarrierFrequency	INTEGER (2000000..3266667)}
ARFCN-ValueNR (SUL)

CHOICE {	-- For 0 - 2,65 GHz.
	lowCarrierFrequency	SEQUENCE {
		frequencyIndex	INTEGER (1..2944),
		frequencyOffsetSSB	ENUM {-5kHz, +5kHz}},
	-- For 2.4GHz - 24,25 GHz
	midCarrierFrequency	INTEGER (0..15173),
	-- For 24.25-100GHz range.
	highCarrierFrequency	INTEGER (0..4383)}
GSCN-ValueNR

SCS-SpecificCarrier
List (1..FFS) [per SCS]
SCS-SpecificCarrier
List (1..FFS) [per SCS]
SCS-SpecificCarrier
List (1..FFS) [per SCS]
DownlinkBWP
List (1..4) [per BWP]
UplinkBWP
List (1..4) [per BWP]
UplinkBWP
List (1..4) [per BWP]
TDD-UL-DL-SlotConfig
List (1..320))
BeamFailureDetectionConfig
BeamFailureDetectionConfig
NZP-CSI-RS-ResourceId
List (1..maxNrofFailureDetectionResources)
NZP-CSI-RS-ResourceId
List (1..maxNrofFailureDetectionResources)
NZP-CSI-RS-Resource in CSI-MeasConfig
PRACH-ResourceDedicatedBFR
List (1..maxNrofCandidateBeams)
FFS Where BFR-Config is present
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