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1 Introduction

Regarding the initial BWP, some agreements reached in RAN2#101 meeting are:

	Agreements
1
Also for SCells and for the PSCell the network configures an initial BWP and zero or more additional BWPs.


	Agreements
2
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, ...). 

3
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 by DCI. 




According to these agreements, in TS 38.331, the initial DL/UL BWP including both common and dedicated parts is a mandatory configuration when adding a SCell. 

In this paper, we will further discuss the configuration of the initial BWP.
2 Discussion
· Configuration of the initial BWP

For connected UEs, initial BWPs are used in the following cases:

1) UE autonomous BWP switch to the initial DL BWP after bwp-InactivityTimer if the default BWP is not configured;
2) Upon CBRA, UE autonomous BWP switch to the initial DL/UL BWP if current active UL BWP is not configured with PRACH;

3) PDCCH order indicating the initial UL BWP for CFRA

4) Network may switch UEs to the initial DL BWP to read SI/paging upon SI update.
All the above cases are applicable to PCell operation. However, Case 2) and Case 4) do not apply to SCells, since the UE does not receive SI/paging from SCells and does not perform CBRA on SCells.
For Case 3, the reason to use PDCCH order to switch the UE to the initial BWP for CFRA is that the initial BWP is configured with PRACH resources for at least initial access. 
However, it was clarified in RAN2#101b meeting that some PSCell/SCells may not be configured with SSB. Moreover, even if SSB is configured for a PSCell/SCell, the SSB may not be located on sync raster. It means that the idle UE may not be able to detect the PSCell/SCell and therefore will not access the cell. If there is no SSB for a PSCell/SCell or the SSB for a PSCell/SCell is not located on the sync raster, then the initial DL/UL BWP will not configured in MIB/SIB.

Observation 1: The PSCell/SCell may not be configured with SSB, and even if SSB is configured for a PSCell/SCell, the SSB may not be located on the sync raster. In this case, there is no initial DL/UL BWP broadcast in MIB/SIB for the SCell and the idle UE will not access the cell.
In the cases above, the meaning of using PDCCH order to indicate initial UL BWP for CFRA does not hold any more. Therefore, for some PSCell/SCells, Case 3) does not apply.
If the initial BWPs are not broadcast in MIB/SIB, then it is meaningless to configure the initial BWPs in dedicated signaling just for Case 1), because any dedicated DL BWP can be indicated as the default BWP and the UE can switch to the default DL BWP based on the BWP inactive timer.
Observation 2: The initial DL/UL BWP is meaningless for PSCell/SCells without SSB or PSCell/SCells with SSB not located on the sync raster.
Therefore, we propose to make the configuration of initial BWP optional, to allow the network not to configure initial DL/UL BWPs for SCells without SSB or SCells with SSB not located on the sync raster.

Proposal 1: Make the initial DL/UL BWP configuration optional for PSCell/SCells.

A related issue is how to use the code points in DCI if the initial BWP is absent. It is straightforward that the 4 code points (0, 1, 2, 3) are used for the dedicated BWPs. RAN1 should be notified if this proposal is agreed.
Proposal 2: In case the initial BWP configuration is absent, the 4 code points (0, 1, 2, 3) in DCI are used to indicate the dedicated BWPs.
· Basic BWP operation with only one BWP
It was discussed in [1] that the UE may only support the basic BWP operation (i.e. capability 6-1) which is with only 1 UE specific DL BWP and 1 UE specific UL BWP per carrier. However, according to the current signaling structure, the initial BWP configuration is mandatory for all serving cells. It means that if the UE is configured with only one BWP, the BWP should be the initial BWP but not a dedicated BWP. The problem is that the initial BWP is cell specific and its bandwidth and SCS cannot be reconfigured to adapt to the UE’s requirement. 
A possible solution is that, based on implementation, the gNB does not switch the UE of the basic BWP capability to the initial BWP. Upon RRC connection, the gNB can configure a dedicated DL BWP and a dedicated UL BWP and activate the dedicated DL/UL BWPs based on RRC signaling. By proper configuration of default BWP and RACH configuration, the UE will not switch to the initial BWPs autonomously. If the gNB does not switch the UE to the initial BWPs using DCI, the UE will stay in the RRC configured dedicated BWPs. It is possible for the network to reconfigure bandwidth, location and SCS of the dedicated BWPs. 

Based on the above operation, it means that the dedicated configuration part of the initial BWP would be useless even for PCell, as the UE with basic BWP capability never uses the initial BWP in connected state. Therefore, it should be fine to make dedicated part of the initial BWP optional also for PCell. For PCell, the common part of the initial BWP is configured in MIB/SIB1. The UE with basic BWP capability should read the common part of the initial BWP from MIB/SIB in RRC_CONNECTED even if it does not use it at all. In this case, it is fine to link the code point #0 in DCI to the initial BWP or the dedicated BWP. Both options can work as anyway the network will not switch the BWP using DCI. As we already agreed that the initial BWP can be with #0 if there are less than 4 dedicated BWP configured, it is fine to keep this agreement.
Proposal 3: For the UE with the capability of basic BWP operation only, the UE should use the dedicated BWP configuration and it is up to network not making the UE switched to the initial BWP.

Proposal 4: The dedicated part of the initial BWP can be optional for PCell.

· RRC based BWP switch for SCell
According to RAN1 agreements, it is allowed to use RRC signaling to activate the BWP for PCell. It actually means that RRC message can be used to switch BWP for PCell. The terminology “first active” actually does not mean it is the very “first” BWP when activating a SCell anymore. 
On the other hand, for SCell, according to the agreements and the existing spec, RRC signaling is only used to indicate the first active BWP upon SCell activation, i.e. not used for BWP switch after activation for a SCell. First, it is beneficial to align the operation for SpCell/SCell with regard to the RRC based BWP activation. On the other hand, when reconfiguring the BWPs of an active Scell, e.g. adding or releasing BWPs, it is beneficial to use RRC signaling to indicate the active one and further DCI for BWP switch can be saved. 

Therefore, we propose that RRC message can be used to activate/switch BWP for SCells as well as SpCell.

Proposal 5: RRC message can be used to activate/switch BWP for SCells as well.  



Proposal 6: Send an LS to RAN1 to inform the initial BWP configuration and the linkage to code points in DCI.

3 Conclusion and Proposals
In this contribution, we discussed the configuration for initial BWPs, and the following observations and proposals are made:
Observation 1: The PSCell/SCell may not be configured with SSB, and even if SSB is configured for a PSCell/SCell, the SSB may not be located on the sync raster. In this case, there is no initial DL/UL BWP broadcast in MIB/SIB for the SCell and the idle UE will not access the cell.
Observation 2: The initial DL/UL BWP is meaningless for PSCell/SCells without SSB or PSCell/SCells with SSB not located on the sync raster.

Proposal 1: Make the initial DL/UL BWP configuration optional for PSCell/SCells.

Proposal 2: In case the initial BWP configuration is absent, the 4 code points (0, 1, 2, 3) in DCI are used to indicate the dedicated BWPs.
Proposal 3: For the UE with the capability of basic BWP operation only, the UE should use the dedicated BWP configuration and it is up to network not making the UE switched to the initial BWP.

Proposal 4: The dedicated part of the initial BWP can be optional for PCell.

Proposal 5: RRC message can be used to activate/switch BWP for SCells as well.  



Proposal 6: Send an LS to RAN1 to inform the initial BWP configuration and the linkage to code points in DCI.
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5 Text Proposal
–
ServingCellConfig
The ServingCellConfig 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 mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts).

ServingCellConfig information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=



SEQUENCE {


tdd-UL-DL-ConfigurationDedicated
TDD-UL-DL-ConfigDedicated











OPTIONAL,
-- Cond TDD


initialDownlinkBWP




BWP-DownlinkDedicated












OPTIONAL,
-- Cond ServCellAdd


downlinkBWP-ToReleaseList


SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id







OPTIONAL,
-- Need N


downlinkBWP-ToAddModList


SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink





OPTIONAL, 
-- Need N


firstActiveDownlinkBWP-Id


BWP-Id
















OPTIONAL,
-- Need R


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



defaultDownlinkBWP-Id



BWP-Id
















OPTIONAL, 
-- Need M

uplinkConfig





UplinkConfig














OPTIONAL,
-- Cond ServCellAdd-UL


supplementaryUplink




UplinkConfig 














OPTIONAL, 
-- Cond ServCellAdd-SUL


pdsch-ServingCellConfig



SetupRelease { PDSCH-ServingCellConfig }







OPTIONAL,
-- Need M


csi-MeasConfig





SetupRelease { CSI-MeasConfig }










OPTIONAL,
-- Need M


carrierSwitching




SetupRelease { SRS-CarrierSwitching
}








OPTIONAL,
-- Need M


sCellDeactivationTimer



ENUMERATED { ms20, ms40, ms80, ms160, ms200, ms240, 













 ms320, ms400, ms480, ms520, ms640, ms720, 













 ms840, ms1280, spare2,spare1}




OPTIONAL,
-- Cond ServingCellWithoutPUCCH


crossCarrierSchedulingConfig

CrossCarrierSchedulingConfig










OPTIONAL,
-- Need M


tag-Id







TAG-Id,


ue-BeamLockFunction




ENUMERATED {enabled}












OPTIONAL,
-- Need R


pathlossReferenceLinking


ENUMERATED {pCell, sCell}











OPTIONAL
-- Cond SCellOnly

}

UplinkConfig ::=




SEQUENCE {


initialUplinkBWP




BWP-UplinkDedicated













OPTIONAL, 
-- Cond ServCellAdd


uplinkBWP-ToReleaseList



SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id







OPTIONAL,
-- Need N


uplinkBWP-ToAddModList



SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink






OPTIONAL, 
-- Need N


firstActiveUplinkBWP-Id



BWP-Id
















OPTIONAL,
-- Need R


pusch-ServingCellConfig



SetupRelease { PUSCH-ServingCellConfig }







OPTIONAL,
-- Need M


...

}

-- TAG-SERVING-CELL-CONFIG-STOP

-- ASN1STOP

	ServingCellConfig field descriptions

	bwp-InactivityTimer
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.

	carrierSwitching
Includes parameters for configuration of carrier based SRS switching Corresponds to L1 parameter 'SRS-CarrierSwitching' (see 38,214, section FFS_Section)

	crossCarrierSchedulingConfig
Indicates whether this SCell is cross-carrier scheduled by another serving cell.

	defaultDownlinkBWP-Id
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)

	downlinkBWP-ToAddModList
List of additional downlink bandwidth parts to be added or modified. (see 38.211, 38.213, section 12).

	downlinkBWP-ToReleaseList
List of additional downlink bandwidth parts to be released. (see 38.211, 38.213, section 12).

	firstActiveDownlinkBWP-Id
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.

	initialDownlinkBWP
The dedicated (UE-specific) configuration for the initial downlink bandwidth-part.

	pathlossReferenceLinking
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)

	pdsch-ServingCellConfig
PDSCH releated parameters that are not BWP-specific.

	sCellDeactivationTimer
MAC parameters:

	tag-Id
Timing Advance Group ID, as specified in TS 38.321 [3],  which this cell belongs to.

	ue-BeamLockFunction
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??)


	UplinkConfig field descriptions

	firstActiveUplinkBWP-Id
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.

	initialUplinkBWP
The dedicated (UE-specific) configuration for the initial uplink bandwidth-part.

	pusch-ServingCellConfig
PUSCH related parameters that are not BWP-specific.

	uplinkBWP-ToReleaseList
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.


	Conditional Presence
	Explanation

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

	ServCellAdd
	This field is mandatory only 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.


–
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


initialDownlinkBWP




BWP-DownlinkCommon










OPTIONAL,
-- Cond ServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond ServCellAdd-UL 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Cond ServCellAdd-SUL


ssb-PositionsInBurst



CHOICE {



shortBitmap






BIT STRING (SIZE (4)),



mediumBitmap





BIT STRING (SIZE (8)),



longBitmap






BIT STRING (SIZE (64))


}























OPTIONAL, -- Need R,


ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }

OPTIONAL,
-- Need S


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


lte-CRS-ToMatchAround



SetupRelease { RateMatchPatternLTE-CRS } 







OPTIONAL,
-- Need M


rateMatchPatternToAddModList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern

OPTIONAL, -- Need N


rateMatchPatternToReleaseList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId

OPTIONAL, -- Need N


subcarrierSpacing




SubcarrierSpacing













OPTIONAL, -- Need S


tdd-UL-DL-ConfigurationCommon

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD


tdd-UL-DL-ConfigurationCommon2

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD


ss-PBCH-BlockPower




INTEGER (-60..50),


...

}

UplinkConfigCommon ::=



SEQUENCE {


frequencyInfoUL





FrequencyInfoUL











OPTIONAL, -- Cond InterFreqHOAndServCellAdd


initialUplinkBWP




BWP-UplinkCommon










OPTIONAL
-- Cond ServCellAdd

}

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

-- ASN1STOP

	UplinkConfigCommon field descriptions

	frequencyInfoUL
Absolute uplink frequency configuration and subcarrier specific virtual carriers.

	initialUplinkBWP
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).


	ServingCellConfigCommon field descriptions

	dmrs-TypeA-Position
Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)

	initialDownlinkBWP
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG).

	longBitmap
bitmap for above 6 GHz

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	mediumBitmap
bitmap for 3-6 GHz

	rateMatchPatternToAddModList
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)

	shortBitmap
bitmap for sub 3 GHz

	ss-PBCH-BlockPower
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)

	ssb-periodicityServingCell
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-PositionsInBurst
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)

	subcarrierSpacing
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.

	tdd-UL-DL-ConfigurationCommon2
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-ConfigurationCommon
A cell-specific TDD UL/DL configuration. Corresponds to L1 parameter 'UL-DL-configuration-common' (see 38.213, section 11.1)


	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 only 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.
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