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1	Introduction
Bandwidth parts have been discussed extensively in RAN2, but mostly from NSA viewpoint since they have been assumed to be common. However, the one clear thing that is different for SA and NSA is initial access: UE moving from IDLE or INACTIVE state to CONNECTED state. In this contribution, we discuss how the BWPs work in this case.
2	BWP usage during initial access (i.e. RRCSetup, RRCResume and RRCReestablishment)
[bookmark: _GoBack]During RAN2#102, the following general agreements (based on R2-1808645 and R2-1808587) were made concerning BWP operations: 
Agreements
1: 	Upon synchronous reconfiguration (P/SCell addition or handover), UE performs random access on the first active BWP.
2: 	In case of synchronous reconfiguration or SCell addition, firstActiveDownlink BWP-Id and firstActiveUplinkBWP-Id are mandatory present (if the Downlink/Uplink exists for that SCell). (Field may be optional and a condition to require it to be present - to be finalised in ASN.1)
3: 	RAN2 understanding that the common part of initial BWP configured with the dedicated signalling should be the same as initial BWP configured with the MIB+SIB1.
=>	For SpCells, we will not support the first active in an RRCReconfiguration without sync. 

These agreements basically state that barring special circumstances, the first active BWP is the BWP used by UE during CONNECTED mode.
Observation 1: UE mainly uses first active BWP during RRC_CONNECTED.
Now, considering initial access when operating in NR standalone mode, one can ask what role should the first active BWP play? Obviously, when starting access to serving cell, UE must use the initial BWP since that is the only BWP it knows based on MIB (DL BWP) and SIB1 (UL BWP). The call flow has the five well-known steps, which are recapped below for reference:
1) UE selects preamble and sends it towards gNB (Msg1)
2) gNB receives the preamble and sends RAR back to the UE (Msg2)
3) UE uses the UL grant from gNB to send RRC resume/setup/re-establishment request to gNB (Msg3)
4) gNB receives the RRC request and send RRC setup to (re-)establish the connection (Msg4)
5) UE receives the gNB configuration and sends RRC completion to gNB (Msg5)
It’s easy to observe that UE must use the initial UL BWP to send Msg1 and Msg3, and the initial DL BWP to receive Msg2 and Msg4. But since UE could receive dedicated (i.e. first active) BWP configured for UL/DL in Msg4, it is not clear which (UL) BWP UE should use for Msg5: The initial BWP or the first active BWP?
Observation 1: If first active (UL) BWP is configured in Msg4, it is not clear which BWP UE should use for sending Msg5.
Observation 2: If first active (UL) BWP is configured in Msg4, it is not clear whether and when UE should switch to using that BWP.
Observation 3: It should be network choice whether initial BWP or first active BWP is used in Msg5.
[image: ]
Figure 1. BWP usage possibilities in initial access
Considering the agreements RAN2 has made so far, the UE behaviour in handover was agreed to be that UE accesses the cell using always the first active BWP. The reasoning for this was to avoid UE having to first switch to initial BWP for the duration of handover and then switch back to the first active, since that could cause extra delay and complicate the procedure for UEs that only support RRC-based BWP switching (since those UEs always require reconfiguration with sync to change the BWP).
Similar arguments could be used also here: Initial BWP has to be used for Msg1-4 since there is no other BWP, but after that, it seems sensible that UE would start using the first active BWP as soon as possible. Since UE applies the RRC configuration from Msg4 when receiving it, it seems consistent that UE would also apply the first active BWP at that time. However, this is not currently captured in RRC since the first active BWP is only used when receiving reconfiguration with sync. Therefore, we propose that RAN2 makes a decision on this and captures it in RRC specification. 
Proposal 1: If provided in Msg4, UE starts using first active BWP immediately upon reception of Msg4 and uses the first active UL BWP to send Msg5.
One thing to note is that if P1 is not agreed, the consequences would be that UE continues to use initial BWP until the end of initial access. After that, the BWP change would proceed normally, which would also mean that for UEs supporting only the feature 6-1 in the RAN1 feature list (see RP-181484), a reconfiguration with sync would be needed to change the BWP, which would incur additional delay to UP.
Observation 3: If a 6-1 UE uses initial BWP during the whole initial access, reconfiguration with sync is needed to change the BWP after the initial access.
When UE switches from initial BWP to first active BWP, some RF/RRM switching delay is anticipated and RAN4 has already been discussing and agreeing on some details (see R4-1808001) although nothing is yet captured in TS38.133. 
Observation 4: The BWP switching delay needs to be considered for switching from initial BWP to first active BWP. 
This is obviously more RAN4 matter and may not require much from RAN2, but the gNB needs to consider how to anticipate the BWP switching delay, and should therefore know when UE applies the BWP switching (e.g. to avoid gNB doing blind scheduling for Msg5 when UE is not listening to the DL BWP). Considering the agreements in LTE euCA WID (see R2-1809270), for the direct SCell activation (i.e. SCell activation by RRC configuration), the SCell activation delay was considered to be possible to do within RRC pocessing delay, so the same could be adopted also here. However, it is not clear if this was ever discussed so a thorough discussion would be needed to ensure early UE implementations are able to function.
Proposal 2: RAN2 to discuss whether 1) the BWP switching delays can be considered as part of RRC processing delay or 2) the BWP switching delay is a separate component applied on top of the RRC processing delay.
In case 1) is adopted, RAN2 needs to do nothing, but there is impact to UEs as they have to be able to do at least the BWP switching quite fast. In case 2) is adopted, RAN2 may need to capture something about this in the RRC procedural text about initial access to ensure this part is clearly captured. In either case, RAN4 should be informed of the decision(s) as these may have impact to initial access requirements in TS38.133.
Proposal 3: Send LS to RAN4 to inform them of the RAN2 decisions for BWP switching during initial access.
3	Conclusions
We have discussed the BWP switching during initial access and observed the following: 
Observation 1: UE mainly uses first active BWP during RRC_CONNECTED.
Observation 1: If first active (UL) BWP is configured in Msg4, it is not clear which BWP UE should use for sending Msg5.
Observation 2: If first active (UL) BWP is configured in Msg4, it is not clear whether and when UE should switch to using that BWP.
Observation 3: If a 6-1 UE uses initial BWP during the whole initial access, reconfiguration with sync is needed to change the BWP after the initial access.
Observation 4: The BWP switching delay needs to be considered for switching from initial BWP to first active BWP. 
Based on these, we propose the following:
Proposal 1: If provided in Msg4, UE starts using first active BWP immediately upon reception of Msg4 and uses the first active UL BWP to send Msg5.
Proposal 2: RAN2 to discuss whether 1) the BWP switching delays can be considered as part of RRC processing delay or 2) the BWP switching delay is a separate component applied on top of the RRC processing delay.
Proposal 3: Send LS to RAN4 to inform them of the RAN2 decisions for BWP switching during initial access.
A TP of the RRC changes based on P1 and P2 is shown in Annex A. 




Annex A: TP to NR RRC

<NEXT CHANGE>
[bookmark: _Toc510018486]5.3.5.5.7	SPCell Configuration
The UE shall:
1>	if the SpCellConfig contains the rlf-TimersAndConstants:
2>	configure the RLF timers and constants for this cell group as specified in 5.3.5.5.6.
1>  if the SpCellConfig contains spCellConfigDedicated:
[bookmark: _5.3.5.x.x_SCell_Release]2> configure the SpCell in accordance with the spCellConfigDedicated.
2>	consider the bandwidth part indicated in firstActiveUplinkBWP-Id to be the active uplink bandwidth part;
2>	consider the bandwidth part indicated in firstActiveDownlinkBWP-Id to be the active downlink bandwidth part;
NOTE:	Change of BWP incurs some BWP switching delay as specified in TS 38.133 [14].

<NEXT CHANGE>
[bookmark: _Toc510018691]–	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
[bookmark: _Hlk508205041]	firstActiveDownlinkBWP-Id			BWP-Id																	OPTIONAL,	-- Cond InitSyncAndCellAdd
	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 S

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

	pdcch-ServingCellConfig				SetupRelease { PDCCH-ServingCellConfig }								OPTIONAL,	-- Need M
	pdsch-ServingCellConfig				SetupRelease { PDSCH-ServingCellConfig }								OPTIONAL,	-- Need M
	csi-MeasConfig						SetupRelease { CSI-MeasConfig }											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
	servingCellMO						MeasObjectId															OPTIONAL,	-- Cond MeasObject
	...
}

UplinkConfig ::=					SEQUENCE {
	initialUplinkBWP					BWP-UplinkDedicated														OPTIONAL, 	-- Cond ServCellAdd
	uplinkBWP-ToReleaseList				SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id								OPTIONAL,	-- Need N
[bookmark: _Hlk505587232]	uplinkBWP-ToAddModList				SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink							OPTIONAL, 	-- Need N
[bookmark: _Hlk508205087][bookmark: _Hlk508205408]	firstActiveUplinkBWP-Id				BWP-Id																	OPTIONAL,	-- Cond InitSyncAndCellAdd

[bookmark: _Hlk509258583]	pusch-ServingCellConfig				SetupRelease { PUSCH-ServingCellConfig }								OPTIONAL,	-- Need M
	carrierSwitching					SetupRelease { SRS-CarrierSwitching	}									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.

	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. 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
SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity.

	servingCellMO
measObjectId of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same aslike the absoluteFrequencySSB and if csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellList-Mobility includes an entry corresponding to the serving cell (with cellId equal to physCellId in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in csi-RS-CellList-Mobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.   

	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

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

	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. 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

	MeasObject
	This field is mandatory present for the SpCell, it is optionally present, Need R, for SCells.

	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.

	ServingCellWithoutPUCCH
	This field is optionally present, Need S, for SCells except PUCCH SCells. It is absent otherwise.

	InitSyncAndCellAdd
	This field is mandatory present, Need N, for a SpCell upon reconfigurationWithSync (PCell handover, PSCell addition/change). The field is mandatory present, Need M, for an SCell upon SCell addition. The field is mandatory present, Need M, for PCell when included in RRCSetup, RRCResume and RRCReestablishment. In all other cases the field is absent.

	TDD
	This field is optionally present, Need R, for TDD cells. It is absent otherwise.
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