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1	Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK27]In TS 38.321, it is described that ‘the BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time’. However, it is unclear if RRCSetup and RRCResume message may trigger a BWP switch.
In this paper, we discuss the above issue and provide proposals.
[bookmark: _Ref178064866]2	Discussion
[bookmark: OLE_LINK2]According to the following highlighted description in TS 38.321, BWP switch refers to activate an inactive BWP and deactivate an active BWP at a time.
------------------------------------------
[bookmark: _Toc52582366][bookmark: _Toc46525395][bookmark: _Toc29239859][bookmark: _Toc60791247]5.15	Bandwidth Part (BWP) operation
In addition to clause 12 of TS 38.213 [6], this clause specifies requirements on BWP operation.
A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].
[bookmark: OLE_LINK1][bookmark: OLE_LINK8]The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for SpCell or activation of an SCell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
----------------------------------------------

[bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK32]When a UE initiates a RRC setup or RRC resume procedure, the UE uses the initial BWP (i.e. DLBWPID and ULBWPID are all equal to zero ) to send msg3 and to receive msg2 and msg4. For PCell, firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are mandatory present in RRCSetup and RRCResume message. If firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id indicate a dedicated BWP other than initial BWP, the UE shall activate the BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id and deactivate the initial BWP upon receiving the corresponding RRCSetup/RRCResume message. So we think it is a BWP switch procedure in this case.

------------------------------
[bookmark: OLE_LINK6]ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

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

......


}

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
    ......
}

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP

	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 MAC-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
	[bookmark: OLE_LINK7][bookmark: OLE_LINK5]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.



---------------------------------

Based on the above discussion, we give the following observations.
[bookmark: OLE_LINK16][bookmark: OLE_LINK31][bookmark: OLE_LINK21][bookmark: OLE_LINK20][bookmark: OLE_LINK29][bookmark: OLE_LINK14][bookmark: OLE_LINK17][bookmark: OLE_LINK15]Observation 1: If firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id indicate a dedicated BWP other than initial BWP, the UE shall activate the BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id and deactivate the initial BWP upon receiving the corresponding RRCSetup/RRCResume message.
[bookmark: OLE_LINK11][bookmark: OLE_LINK23]Observation 2: Since the UE uses the initial BWP for sending MSG3 and receiving MSG4, reception of RRCSetup/RRCResume triggers a BWP switch procedure in case  firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id in the RRCSetup/RRCResume message indicates a dedicated BWP other than initial BWP.

[bookmark: OLE_LINK19][bookmark: OLE_LINK28][bookmark: OLE_LINK33][bookmark: OLE_LINK18][bookmark: OLE_LINK36]But in TS 38.133, it is highlighted as below that it triggers a RRC-based BWP switch after the UE receives RRC reconfiguration involving active BWP switching. It is unclear if RRC configuration (i.e. RRCSetup/RRCResume message) may trigger a BWP switch. In RAN4 97e meeting, CR R4-2015572 discussed this issue, but there was no consensus. ‘Chair: no consensus to handle this under Rel-15. Companies can bring more analysis is Rel-16’ is specified in chairman notes. But we think it is also important in Rel-15. In order to maintain alignment between 38331 and 38133, we think maybe it is necessary to send an LS to RAN4 to confirm that RRC configuration (i.e. RRCSetup/RRCResume message) also triggers a BWP switch if involving active BWP switching (i.e. firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id in the message indicate a dedicated BWP other than initial BWP) in Rel-15 and Rel-16.

---------------------
[bookmark: _Toc535475994]8.6.3	RRC based BWP switch delay
Editor Notes: More than one BWP configurations for RRC-based BWP switch on SCell is FFS. 
The requirements in this clause apply to the case that the BWP switch is performed on a single CC with one or more than one BWP configuration(s) configured.
[bookmark: OLE_LINK12][bookmark: OLE_LINK22]For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL slot right after a time duration of  slots which begins from the beginning of DL slot n, where 
	DL slot n is the last slot containing the RRC command, and 
	 is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves changing of SCS.
	 is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [2], and
	 is the time used by the UE to perform BWP switch.
The UE is not required to transmit UL signals or receive DL signals during the time defined by  on the cell where RRC-based BWP switch occurs.
---------------------

[bookmark: OLE_LINK30]Based on above perceptions, we give the following proposal.

[bookmark: OLE_LINK24][bookmark: OLE_LINK26][bookmark: OLE_LINK25]Proposal : Send a LS to RAN4 to confirm that reception of RRCSetup or RRCResume message including a firstActiveUplinkBWP-Id and/or firstActiveDownlinkBWP-Id indicating a dedicated BWP different than the initial BWP, will trigger an RRC-based BWP switch.

[bookmark: _Ref189046994]3	Summary
[bookmark: OLE_LINK9]Based on the discussion above we propose the following observations and proposals:
Observation 1: If firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id indicate a dedicated BWP other than initial BWP, the UE shall activate the BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id and deactivate the initial BWP upon receiving the corresponding RRCSetup/RRCResume message.
Observation 2: Since the UE uses the initial BWP for sending MSG3 and receiving MSG4, reception of RRCSetup/RRCResume triggers a BWP switch procedure in case  firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id in the RRCSetup/RRCResume message indicates a dedicated BWP other than initial BWP.


Proposal: Send a LS to RAN4 to confirm that reception of RRCSetup or RRCResume message including a firstActiveUplinkBWP-Id and/or firstActiveDownlinkBWP-Id indicating a dedicated BWP different than the initial BWP, will trigger an RRC-based BWP switch.

 
[bookmark: _In-sequence_SDU_delivery]4 Reference
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][1] R4-2015572  CR to 38.133: Correction to RRC based BWP switch requirements   ZTE  Rel-15  
[2] R4-2015573  CR to 38.133: Correction to RRC based BWP switch requirements   ZTE  Rel-16
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1. Overall Description:
[bookmark: _Hlk61433097]RAN2 has discussed the RRC-based BWP switching and would like to note that the reception of RRCSetup or RRCResume message including a firstActiveUplinkBWP-Id and/or firstActiveDownlinkBWP-Id indicating a dedicated BWP different than the initial BWP will trigger an RRC-based BWP switch.
2. Actions:
To RAN4 group.
ACTION: 	RAN2 respectfully requests RAN4 to take the following into account in their specification work: 
· Reception of RRCSetup or RRCResume message including a firstActiveUplinkBWP-Id and/or firstActiveDownlinkBWP-Id indicating a dedicated BWP different than the initial BWP will trigger an RRC-based BWP switch.

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#113b-e                 	12 Apr – 20 Apr 2021                                  	Electronic Meeting
3GPP RAN2#114-e                 	19 May – 27 May 2021                                  	Electronic Meeting
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