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1	Introduction
RAN4 has sent the LS R2-2100057 (R4-2017040) titled LS on RRC based BWP switch for SCell, which asks some questions on RRC-based BWP switch for SCells as per below: 
	ACTION: RAN4 requests RAN2 to confirm RAN4 understanding and clarify 
1. Whether RRC reconfiguration can change any parameter of the already active BWP of an activated SCell or SpCell.
2. Whether this RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id for an activated SCell or SpCell can trigger a BWP switch.


In this contribution, we discuss what to reply to the RAN4 questions.
2	BWP switching in NR
[bookmark: _Ref61260400]2.1	RAN4 LS background
The RAN4 LS states the following as the background for the questions:
The RRC-based BWP switch delay requirements in clause 8.6.3, TS 38.133, Rel-15, are applicable when the RRC reconfiguration involves active BWP switching or involves any parameter change of the active BWP.
According to RAN4 understanding the firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id defined in TS 38.331 can be changed only for SpCell and for SCell upon activation.
Furthermore, RAN4 would like to ask if the RRC reconfiguration can change any parameter of the already active BWP of an activated SCell or SpCell i.e. without changing the firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id and whether this parameter change triggers a BWP switch.
We note the following concerning these observations:
· RAN4 is not sure whether RRC-based BWP reconfiguration can be used for all serving cells.
· RAN4 is unsure whether RRC reconfiguration can change serving cell parameters but not the first active BWP ID and still affect BWP switching for the serving cell.
We treat each of these questions in the next sections.
2.2	BWP switching via RRC reconfiguration
NR Rel-15 RRC specifications only supports BWP reconfiguration only for SpCell as per sub-clause 5.3.5.5.7
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…
1>  if the SpCellConfig contains spCellConfigDedicated:
2>  configure the SpCell in accordance with the spCellConfigDedicated;
2>  consider the bandwidth part indicated in firstActiveUplinkBWP-Id if configured to be the active uplink bandwidth part;
2>  consider the bandwidth part indicated in firstActiveDownlinkBWP-Id if configured to be the active downlink bandwidth part;



Observation 1: RRC-based BWP change is only defined for SpCells in Rel-15.
This was originally defined for SpCells to be able to change the BWP even for UEs that do not support DCI-based switching (which was defined as an optional capability in Rel-15). For SCells, due to the activation/deactivation procedures, it was instead not seen necessary so network can change the BWP by prior reactivation of SCell reconfiguring firstActiveXlinkBWP-id i.e. e.g. the following procedure even if the UE doesn't support DCI-based BWP switching: 
1) Deactivate the SCell via MAC CE(this causes UE to stop using the SCell for data transmission/reception)
2) Reconfigure the firstActiveDownlinkBWP-Id or in firstActiveUplinkBWP-Id if for the SCell
3) Activate the SCell via MAC CE (which causes the SCell to start using the newly configured firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for the SCell) 
NOTE: The steps 1) and 2) above could also be done in reverse order (i.e. 2 before 1) and the end result would still be the same. Observation 2: In Rel-15, changing SCell BWP via RRC requires SCell deactivation. 
Proposal 1: Reply to RAN4 the following: In Rel-15, RRC-based BWP switching for SCell requires SCell deactivation and activation. RRC-based BWP switching can only be done for SpCells.
In contrast for Rel-16, direct SCell activation is also supported via RRC, which allows network to activate or deactivate the SCell via RRC configuration. This was added to allow adding SCells as activated and retain SCells in activated state during handover. The relevant procedural text for this is excerpted below from subclause 5.3.5.5.9 of TS38.331:
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The UE shall:
1>  for each sCellIndex value included in the sCellToAddModList that is not part of the current UE configuration (SCell addition):
2>  add the SCell, corresponding to the sCellIndex, in accordance with the sCellConfigCommon and sCellConfigDedicated;
2>  if the sCellState is included:
3>  configure lower layers to consider the SCell to be in activated state;
2>  else:
3>  configure lower layers to consider the SCell to be in deactivated state;
2>  for each measId included in the measIdList within VarMeasConfig:
3>  if SCells are not applicable for the associated measurement; and
3>  if the concerned SCell is included in cellsTriggeredList defined within the VarMeasReportList for this measId:
4>  remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this measId;
1>  for each sCellIndex value included in the sCellToAddModList that is part of the current UE configuration (SCell modification):
2>  modify the SCell configuration in accordance with the sCellConfigDedicated;
2>  if the sCellToAddModList was received in an RRCReconfiguration message including reconfigurationWithSync embedded in an RRCResume message or embedded in an E-UTRA RRCConnectionResume message:
3>  if the sCellState is included:
4>  configure lower layers to consider the SCell to be in activated state;
3>  else:
4>  configure lower layers to consider the SCell to be in deactivated state.




From this, we can see that in release 16 it is possible to directly activate SCell when reconfiguring the cell, i.e. the steps 2) and 3) in section 2.1 could be combined to occur with one RRC message. Hence, it is possible in Rel-16 to modify the SCell state when it's already configured. this allowing RRC to activate also SCells.
Observation 3: Rel-16 allows switching the BWP via RRC using the direct SCell activation
This is also evidenced by the MAC specification as shown in below excerpt from TS38.321, subclause 5.9:
	The MAC entity shall for each configured SCell:
1>	if an SCell is configured with sCellState set to activated upon SCell configuration, or an SCell Activation/Deactivation MAC CE is received activating the SCell:
2>	if the SCell was deactivated prior to receiving this SCell Activation/Deactivation MAC CE; or
2>	if the SCell is configured with sCellState set to activated upon SCell configuration:
3>	if firstActiveDownlinkBWP-Id is not set to dormant BWP:
4>	activate the SCell according to the timing defined in TS 38.213 [6] for MAC CE activation and according to the timing defined in TS 38.133 [11] for direct SCell activation; i.e. apply normal SCell operation including:
5>	SRS transmissions on the SCell;
5>	CSI reporting for the SCell;
5>	PDCCH monitoring on the SCell;
5>	PDCCH monitoring for the SCell;
5>	PUCCH transmissions on the SCell, if configured.
3>	else (i.e. firstActiveDownlinkBWP-Id is set to dormant BWP):
[bookmark: _Hlk34312785]4>	stop the bwp-InactivityTimer of this Serving Cell, if running.
3>	activate the DL BWP and UL BWP indicated by firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id respectively.
2>	start or restart the sCellDeactivationTimer associated with the SCell according to the timing defined in TS 38.213 [6] for MAC CE activation and according to the timing defined in TS 38.133 [11] for direct SCell activation;
2>	if the active DL BWP is not the dormant BWP:
3>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 associated with this SCell according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2.2;
3>	trigger PHR according to clause 5.4.6.



Hence, this difference between Rel-15 and Rel-16 should be indicated to RAN4.
Proposal 2: Reply to RAN4 that RRC-based BWP switching for SCell is possible in Rel-16 but only for deactivated SCells.
2.3	RRC reconfiguration without firstActiveBWP-ID modification
RAN4 also asked whether an RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id for an activated SCell or SpCell can trigger a BWP switch. For SpCell, the answer to this question is simply "No" (in both Rel-15 and Rel-16), but changing the SCell state to from deactivated to activated may in fact trigger a BWP change in case the SCell was previous using a different BWP ID than the firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id now indicated when the SCell was last activated (as per step 3 illustrated in section 2.1). Hence, the behaviour for SCells can be different in Rel-15 and Rel-16 (depending on network configuration). 
Proposal 3: Reply to RAN4 that RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id never triggers BWP switching for SpCell but may trigger BWP switch for SCell in Rel-16.
3	Conclusion
This documents has made the following observations:
Observation 1: RRC-based BWP change is only defined for SpCells in Rel-15.
Observation 2: In Rel-15, changing SCell BWP via RRC requires SCell deactivation. 
Observation 3: Rel-16 allows switching the BWP via RRC using the direct SCell activation.
And proposed the following:
Proposal 1: Reply to RAN4 the following: In Rel-15, RRC-based BWP switching for SCell requires SCell deactivation and activation. RRC-based BWP switching can only be done for SpCells.
Proposal 2: Reply to RAN4 that RRC-based BWP switching for SCell is possible in Rel-16 but only for deactivated SCells.
Proposal 3: Reply to RAN4 that RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id never triggers BWP switching for SpCell but may trigger BWP switch for SCell in Rel-16.
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1. Overall Description:
RAN4 requested RAN2 to confirm two aspects on RRC-based SCell BWP switching:
1. Whether RRC reconfiguration can change any parameter of the already active BWP of an activated SCell or SpCell.
2. Whether this RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id for an activated SCell or SpCell can trigger a BWP switch.

The answers to these questions are provided below:
1. RRC reconfiguration is allowed to change any parameters that are defined per BWP unless specific exceptions are made, all of which are listed in RRC specifications (e.g. measCycleSCell needs to be the same in all SCells in all of the BWPs).
2. For SpCells, change in either firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id, is required to trigger BWP change via RRC reconfiguration. For SCells, the situation is different in Rel-15 and Rel-16: 
a. In Rel-15, RRC-based BWPO switching is not possible for SCells: Instead, network can change the firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id, deactivate the SCell and then activate it again to affect the same functionality. 
b. In Rel-16, the SCell can also be directly activated via RRC reconfiguration if UE is capable of it (i.e. indicates support of directSCellActivation-r16 in UE capabilities). Hence, for SCells an RRC reconfiguration that activates the SCell triggers BWP switch if the firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id is different than what was previously used for the SCell when it was activated..

2. Actions:
To RAN4 group.
ACTION: 	RAN2 respectfully asks RAN4 to take the RAN2 replies into account. 

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#113bis-e	from 2021-04-12	to 2021-04-20		Electronic Meeting
3GPP RAN2#114-e	from 2021-05-19	to 2021-05-27		Electronic Meeting

