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1. Background
RAN4 has requested the details on the usage of RRC based BWP switch for SPCell and SCell with the LS [1]. In this document, we intend to discuss the RAN2 agreed usage of the RRC-based BWP switch and conclude on the content for LS response to the RAN4 LS.  
2. RRC-based BWP switch for SpCell and SCells
Based on TS 38.331, as well as the recent post RAN2-112e email discussion [2], the specifications in RAN2 allow the network to switch the BWP for the UE using RRC signaling by the two fields firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id which are defined in ServingCellConfig. But there are some differences between the operation of SPCell and SCell in this.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

[bookmark: _Hlk52918217]ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated            OPTIONAL,   -- Cond TDD
    initialDownlinkBWP                  BWP-DownlinkDedicated                OPTIONAL,   -- Need M
    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,   -- Cond SyncAndCellAdd
    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,   -- Need M
    supplementaryUplink                 UplinkConfig                         OPTIONAL,   -- Need M
****omit****
}

UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                  OPTIONAL,   -- Need M
    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,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }   OPTIONAL,   -- Need M
    ...,
****omit****
}

	firstActiveDownlinkBWP-Id
If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.
If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon activation of an SCell. The initial bandwidth part is referred to by BWP-Id = 0.
Upon PCell change and PSCell addition/change, the network sets the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id to the same value.


	firstActiveUplinkBWP-Id
If configured for an SpCell, this field contains the ID of the UL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.
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.




	Conditional Presence
	Explanation

	SyncAndCellAdd
	This field is mandatory present for a SpCell upon PCell change and PSCell addition/change and upon RRCSetup/RRCResume.
The field is mandatory present for an SCell upon addition.
For SpCell, the field is optionally present, Need N, upon reconfiguration without reconfigurationWithSync, and upon reconfiguration with reconfigurationWithSync to the same SpCell.
In all other cases the field is absent.



2.1 Observations on the RRC-based BWP switch
Observation 1 : Using firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id NW can trigger a RRC-based BWP switch for SPCell.
Observation 2: The NW can only configure firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an SCell at the time of addition. The NW cannot change these for an already added SCell. 
Observation 3: The NW can change the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an already configured SCell by releasing the SCell and adding it again. But from UE perspective, this would be an addition of an new SCell instead of modification of the earlier SCell and in essence, does not result in an BWP switch. 
While we have been discussing about BWP switching, it was assumed that the UE can support more than 1 BWP configuration (i.e, the UE which support bwp-SameNumerology and/or bwp-DiffNumerology). But we can have UEs which only support 1 BWP configuration and the BWP switch for these UEs is based on RRC reconfiguration as well, where the current BWP is released and a new BWP is added in the same RRC message. 
Observation 4: RRC based BWP switch is also possible for UE which only support 1 UE dedicated BWP configuration (i.,e not support bwp-SameNumerology and bwp-DiffNumerology) by having a single RRC message release current BWP and add a new BWP, and the use of firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id is not clear in this case.
3. RRC-based Reconfiguration of BWP parameters
We would like to start with the RAN2 agreed design (from LTE days) on the common and dedicated config usage and the NR specific additions using the below figure. 
	[image: ]


Figure 1: Common and dedicated config
Observation 5: The UE common configuration for an SPCell can be changed only with a reconfigurationWithSync. The UE dedicated configuration for an SPCell can be changed without reconfigurationWithSync. This implies that the common configuration of UE dedicated BWP can also be changed without a reconfigurationWithSync following the same principles.
Observation 6: The UE common configuration for an SCell can only be changed by releasing the SCell and adding it again. From UE perspective, it would be considered as an addition of a new SCell. The UE dedicated configuration for an SCell can be changed using AddMod in a reconfiguration message without releasing the SCell. So in principle, the common configuration of UE dedicated BWP can also be changed for an SCell without releasing and adding the SCell. 

4. Additional Implications for discussion
4.1 Changing common configuration of an active BWP 
As stated in the last section, the NW is not prevented from changing the common configuration of an UE dedicated BWP. But changing the common parameters actually imply changing of the BWP (essentially a BWP switch). 
	[bookmark: _Toc60777178][bookmark: _Toc60867959]–	BWP-DownlinkCommon
The IE BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They 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.




38.331 also states (as shown above) that the common configuration of a BWP is “cell specific” even though it is configured per UE. So we think a change of this should be considered as a BWP switch. And it’s better to follow the principles of releasing and adding the BWP (as new BWP) instead of directly changing the common parts.
This applies to both SpCell as well as the SCells.
Observation 7: The common config of the UE dedicated BWP config is considered to be cell specific, and any changes to this imply changing of the BWP.
Proposal 1: The NW does not change the common configuration of the UE dedicated BWP for both SpCell and SCell in a RRC reconfig message. Any changes to the common configuration of the UE dedicated BWP would be by releasing the BWP and adding it again (the UE considers this as a new BWP). 

4.2 Releasing active BWP without providing a new BWP
Based on the current specification, it can be possible where the NW can release all the UE dedicated BWPs and add new BWPs in a single RRC message without reconfigurationWithSync. Correspondingly for SCell without releasing and adding the SCell.
It is also possible that the NW can release a BWP which is currently active, using an RRC message. We note that the NW should know the UE operating DL/UL BWPs and the UE can only receive the RRC message in such a case. 
Since firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are optional if the SPCell is not being changed, it is also possible that for both of the above cases, the NW does not provide the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id (which are needed to help the UE to switch to a new BWP from the currently released BWP). 
Observation 8: From signaling perspective, it is possible that the current active BWP (from UE dedicated BWPs)  is released via an RRC reconfiguration without providing firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id, as they are optional if the SPCell is not being changed.  
We consider this as an incorrect configuration and that the NW does not provide such a config. 
Proposal 2: RAN2 confirms that if the current active UE dedicated BWP is released for an SpCell using an RRC message, the RRC message also contains the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for the UE to know the new BWP to which it should switch to.   
If RAN2 feels so, it can be captured in the chairman notes.
4.2 Releasing active BWP for an SCell
As stated with proposal 1, if the UE’s active BWP is being re-configured, the UE should be provided with a new BWP it should be using after the reconfiguration. But we have a restriction that the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an SCell can only be provided at the time of SCell addition. 
The implication here is that for UEs which only support 1 BWP configuration, the change of BWP configuration for an SCell is possible by releasing the SCell and adding it gain.
Proposal 3: RAN2 re-confirms that for SCells, the current active UE dedicated BWP cannot be released without releasing the SCell and adding it again (essentially adding a new SCell with a new BWP). 
Proposal 4: Proposal 1,2 and 3 do not require specification changes since they are network actions and if needed, the agreements can be captured in chairman’s notes.
5. Consolidated LS Response
We would summarize the above understanding as responses to the questions from RAN4 LS as below:
1. Whether RRC reconfiguration can change any parameter of the already active BWP of an activated SCell or SpCell.
Proposed response: The network can change some RRC parameters of an already active BWP of an SPCell or an SCell using the RRC reconfiguration message. The NW can change the parameters that are part of the UE dedicated BWP configuration which are carried within the IE BWP-DownlinkDedicated and BWP-UplinkDedicated. 
For both SpCell and SCell, the network can change the parameters of IE BWP-DownlinkCommon and BWP-UplinkCommon for a BWP which is not active, by releasing the BWP and adding it again. This can be done in a single RRC reconfiguration message.
For the SpCell, the network can release the active BWP (along with other configured BWPs) and add new BWPs in a single reconfiguration message, where the network provides the new active BWP with firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id. 
For the SCell, the network can only release the active BWP by releasing the SCell and adding a new SCell with the updated BWP config. But the network can release/modify configured but not active BWPs for an SCell without releasing the SCell. All of this can be done in a single RRC reconfiguration message.
2. Whether this RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id for an activated SCell or SpCell can trigger a BWP switch.
Proposed response: The network can change the BWP for the UE with RRC message using firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id and such BWP switching operation is only allowed on the SPCell. 
However, the network can also facilitate a BWP change for SCell, by releasing the SCell and adding another SCell with the same configuration but with different BWP config in a single RRC reconfiguration message, which can translate to a BWP switch. 
6. Summary 
Observation 1 : Using firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id NW can trigger a RRC-based BWP switch for SPCell.
Observation 2: The NW can only configure firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an SCell at the time of addition. The NW cannot change these for an already added SCell. 
Observation 3: The NW can change the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an already configured SCell by releasing the SCell and adding it again. But from UE perspective, this would be an addition of an new SCell instead of modification of the earlier SCell and in essence, does not result in an BWP switch. 
Observation 4: RRC based BWP switch is also possible for UE which only support 1 UE dedicated BWP configuration (i.,e not support bwp-SameNumerology and bwp-DiffNumerology) by having a single RRC message release current BWP and add a new BWP, and the use of firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id is not clear in this case.
Observation 5: The UE common configuration for an SPCell can be changed only with a reconfigurationWithSync. The UE dedicated configuration for an SPCell can be changed without reconfigurationWithSync. This implies that the common configuration of UE dedicated BWP can also be changed without a reconfigurationWithSync following the same principles.
Observation 6: The UE common configuration for an SCell can only be changed by releasing the SCell and adding it again. From UE perspective, it would be considered as an addition of a new SCell. The UE dedicated configuration for an SCell can be changed using AddMod in a reconfiguration message without releasing the SCell. So in principle, the common configuration of UE dedicated BWP can also be changed for an SCell without releasing and adding the SCell. 
Observation 7: The common config of the UE dedicated BWP config is considered to be cell specific, and any changes to this imply changing of the BWP.
Observation 8: From signaling perspective, it is possible that the current active BWP (from UE dedicated BWPs)  is released via an RRC reconfiguration without providing firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id, as they are optional if the SPCell is not being changed.  

Proposal 1: The NW does not change the common configuration of the UE dedicated BWP for both SpCell and SCell in a RRC reconfig message. Any changes to the common configuration of the UE dedicated BWP would be by releasing the BWP and adding it again (the UE considers this as a new BWP). 
Proposal 2: RAN2 confirms that if the current active UE dedicated BWP is released for an SpCell using an RRC message, the RRC message also contains the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for the UE to know the new BWP to which it should switch to.   
Proposal 3: RAN2 re-confirms that for SCells, the current active UE dedicated BWP cannot be released without releasing the SCell and adding it again (essentially adding a new SCell with a new BWP). 
Proposal 4: Proposal 1,2 and 3 do not require specification changes since they are network actions and if needed, the agreements can be captured in chairman’s notes.

1. Whether RRC reconfiguration can change any parameter of the already active BWP of an activated SCell or SpCell.
Proposed response: The network can change some RRC parameters of an already active BWP of an SPCell or an SCell using the RRC reconfiguration message. The NW can change the parameters that are part of the UE dedicated BWP configuration which are carried within the IE BWP-DownlinkDedicated and BWP-UplinkDedicated. 
For both SpCell and SCell, the network can change the parameters of IE BWP-DownlinkCommon and BWP-UplinkCommon for a BWP which is not active, by releasing the BWP and adding it again. This can be done in a single RRC reconfiguration message.
For the SpCell, the network can release the active BWP (along with other configured BWPs) and add new BWPs in a single reconfiguration message, where the network provides the new active BWP with firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id. 
For the SCell, the network can only release the active BWP by releasing the SCell and adding a new SCell with the updated BWP config. But the network can release/modify configured but not active BWPs for an SCell without releasing the SCell. All of this can be done in a single RRC reconfiguration message.
2. Whether this RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id for an activated SCell or SpCell can trigger a BWP switch.
Proposed response: The network can change the BWP for the UE with RRC message using firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id and such BWP switching operation is only allowed on the SPCell. 
However, the network can also facilitate a BWP change for SCell, by releasing the SCell and adding another SCell with the same configuration but with different BWP config in a single RRC reconfiguration message, which can translate to a BWP switch. 
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