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Introduction
In RAN-102, RAN2 has agreed to both of the below options for providing the NW the means to (re)configure initial BWP from the one broadcasted in MIB. This paper proposes the implementation details (ASN.1 changes) needed to implement both the options.
· Option-1: The NW (re)configures in a dedicated RRC message, an initial BWP for the UE to use. 
· Option-2: The NW (re)configures the initial BWP by providing a different configuration in the SIB to the one that was broadcasted in the MIB
Discussion

Pasted below are the two options with further details (as provided in LS to RAN1/4): 
With regards to Option 1, although two BWPs are configured, the UE considers BWP ID #1 as the UE-specific RRC configured BWP. If this configuration is possible from Layer-1 viewpoints, wider bandwidth than initial BWP (BWP #0) can be configured to BWP #1. Thus, the UE can immediately utilise the wider bandwidth after BWP #1 is configured to P/SCell. Using this option, RAN2 observes the potential RAN1 specification impact that the DCI bit-width calculation for BWP needs to be modified to not be used for UEs capable of #6-1 for this option/configuration.
With regards to Option 2, the width of the initial BWP (BWP-Id #0) is configured in SIB1 (for the PCell) and in ServingCellConfigCommon (for HO and for addition of other serving cells) using the field locationAndBandwidth (this signalling structure is already in place in RRC). The field pdcch-ConfigSIB1 in MIB indicates, as the name suggests, only the width of the CORESET#0 but not the width of the initial-BWP. Hence, the option 2 allows configuring the initial BWP to cover the entire carrier (and not just 24/48/96 PRBs used by the CORESET#0).

Option-1 

With the current RAN2 agreement on option-1, there is an open item to resolve when the NW provides one dedicated BWP: How would the UE would distinguish between the below cases?
· NW wants the UE be configured with one dedicated BWP on top of the initial BWP
· NW wants the UE to consider the dedicated BWP as the single BWP (and not consider the initial BWP as long as it is in the connected mode)
To resolve this, we propose that if the NW configures the UE with a dedicated BWP that has both dedicated and common configurations, while for the Initial BWP only common part i.e. the initialDownlinkBWP/ initialUplinkBWP are configured via broadcasted system information or dedicated signalling (using the IE BWP-DownlinkCommon and BWP-UplinkCommon respectively), the UE considers that it is only configured with one BWP (which is the dedicated BWP it is configured with) and does not use the initial BWP configuration while it is in connected mode.
In essence, we propose that the absence of BWP-DownlinkDedicated (and BWP-UplinkDedicated) for the Initial BWP (where all the IEs within these are either released or absent in initial configuration) would result in the UE not considering the initial BWP as a valid configuration in connected mode, and would only consider the dedicated BWP configured by the NW as the valid BWP configuration.
Once the UE is not in connected mode, the UE would revert back to using the configuration of the initial BWP as valid for idle mode purposes.
From the NW perspective, 6-1a also requires that the NW provided dedicated BWP to also include the initial BWP within the dedicated BWP including the dedicated configuration to include the initial BWP configuration, so that the UE has the needed initial BWP type configuration (paging, SI related CORESET/search-space etc..) in the single configured dedicated BWP. 
Proposal 1: If the UE is not configured with BWP-DownlinkDedicated/BWP-UplinkDedicated for the initial BWP (where all the IEs within these are either released or absent in initial configuration), as part of the dedicated configuration message, the UE does not consider the configuration of initial BWP as valid for the duration of connected mode.
Proposal 2: in order to support option 1, BWP-DownlinkDedicated/BWP-UplinkDedicated for the initial BWP can be optional even in case of serving cell addition for the UE supporting 1BWP. 

The next item to resolve (if we do not want to change the current ASN.1) is as below:
For the case where the UE is already in connected and is being reconfigured (either as part of EN-DC where the SN is getting added or as part of a reconfigurationWithSync), the current ASN.1 mandates that the NW provides the BWP-DownlinkDedicated for the initial BWP.

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
…

	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.

	SyncAndCellAdd
	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 addition. In all other cases the field is absent.

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



For the above proposals to work, the NW should be able to skip configuring the dedicated part of the initial BWP for implementing 6-1/6-1a requirement. We have two choices here:
Alternative -1 : Change the ASN.1 to remove the conditional tag ServCellAdd and make the IE optional. While this does not result in any ASN.1 backwards incompatibility, the functionality would be changed atleast in the network side. But this is the intention.
Alternative -2: In this option, the NW provides the IE BWP-DownlinkDedicated for the initial BWP, but the container is not configured (all the IEs are optional inside and are set to ‘release’), or there was no prior configuration that the UE maintains in which case all the IEs within the IE BWP-DownlinkDedicated are absent.. But the side effect from this would be that the UE may not distinguish this case from the case where the NW actually wanted to release the initial BWP dedicated configuration. But in such cases, the NW has actually intended to release the initial BWP configuration, and so we feel that this should not be an issue. 
Between option-1 and option-2 we do not have any strong preference, as option-1 requires functional change while option-2 is not very effective.
Proposal 3: RAN2 to discuss on which of alternative-1 and alternative-2 to be used for handling the IE BWP-DownlinkDedicated for intial dedicated BWP so that the UE can consider that the initial BWP configuration is to be not used when in connected mode.
In the draft CR [3], we have proposed the change that reflects alternative-2, but are open to change based on RAN2 decision.
Option-2 

With option-2 we have a minor clarification: With MIB the NW provides the CORESET#0 frequency domain resources, which the UE also considers as the initial BWP BW. With SIB1, the ‘locationAndBandwidth’ field can ‘reconfigure’ the initial BWP BW. But to honor the 6-1/6-1a UEs which require that the ‘single’ BWP with which they are configured with, should have the CORESET#0 also present in the reconfigured single BWP, the NW has to ensure that the SIB1 initial-BWP configuration should have CORESET#0 frequency domain resources in it.
Proposal 4: The NW shall include the CORESET#0 frequency domain resources in the SIB1 configured initial BWP frequency domain resources and the UE shall use the SIB1 configured BWP for the initial BWP if provided.
Conclusion 

Proposal 1: If the UE is not configured with BWP-DownlinkDedicated/BWP-UplinkDedicated for the initial BWP (where all the IEs within these are either released or absent in initial configuration), as part of the dedicated configuration message, the UE does not consider the configuration of initial BWP as valid for the duration of connected mode.
Proposal 2: in order to support option 1, BWP-DownlinkDedicated/BWP-UplinkDedicated for the initial BWP can be optional even in case of serving cell addition for the UE supporting 1BWP. 
Proposal 3: RAN2 to discuss on which of alternative-1 and alternative-2 to be used for handling the IE BWP-DownlinkDedicated for intial dedicated BWP so that the UE can consider that the initial BWP configuration is to be not used when in connected mode.
[bookmark: _GoBack]Proposal 4: The NW shall include the CORESET#0 frequency domain resources in the SIB1 configured initial BWP frequency domain resources and the UE shall use the SIB1 configured BWP for the initial BWP if provided.
 The draft CR for proposal-3 and proposal-4 are provided in R2-1811677[3].
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Annex:  BWP related UE features


	Feature
	#
	Feature group
	Components
	Mandatory/Optional

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell[/PScell] and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell
	Mandatory w/o capability signalling

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	1) BW of UE-specific RRC configured BWP may not include BW of the initial DL BWP and SSB for PCell/[PScell] and BW of BWP may not include SSB for SCell
	Optional with capability signalling

	
	6-2
	Type A BWP adaptation with same numerology
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier
[bookmark: _Hlk514747025]3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell[/PScell] and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell
	Optional with capability signalling

	
	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell[/PScell] and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell
	Optional with capability signalling

	
	6-4
	BWP adaptation with different numerologies
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell[/PScell] and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell
	Optional with capability signalling




