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1. Introduction
In RAN1#92 meeting, following agreements were made for BWP switching time [1]:
	Agreements:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum
· 


According to the latest version of TS38.213, following description is captured for UE behavior on HARQ-ACK feedback with a consideration of active BWP switching [2]:
	For paired spectrum operation, a UE is not expected to transmit HARQ-ACK on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH.


In this contribution, we continue to discuss remaining issues on bandwidth part operation including bandwidth part operation on unpaired spectrum, and the transition time of DL or UL BWP switch especially for timer-based active BWP switch. This contribution is the revision of R1-1802216.

2. Discussion
2.1. UE behavior for active bandwidth part switching
2.1.1. HARQ-ACK feedback
DCI scheduling PDSCH can indicate PUCCH resource to be used for the corresponding HARQ-ACK feedback. For paired spectrum operation, the set of PUCCH resources to be indicated will be associated with the UL BWP which is active in the reception time of the corresponding DL assignment. If UE’s active UL BWP on the PCell is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission, the PUCCH resource indicated by DL assignment is no longer valid. In this case, HARQ-ACK feedback can be transmitted on high layer configured PUCCH resource for CSI reporting or positive SR, or PUSCH scheduled by UL grant. 
Proposal 1: For paired spectrum operation, 
· PUCCH resource indicated by the DCI format 1_1 is associated with UE’s active UL BWP on the PCell (or PSCell, or PUCCH-SCell).
Furthermore, it needs to be clarified that, during the retuning gap for UL BWP switching, UE is not expected to transmit any UL channels on the corresponding serving cell. 
For unpaired spectrum case, when DL BWP is changed by BWP indicator in DCI format 1_1, UL BWP will be changed into UL BWP with the same index of the BWP indicator in the DCI format 1_1 simultaneously. In this case, the set of PUCCH resources to be indicated needs to be associated with the UL BWP which is paired with the DL BWP indicated by the DCI format 1_1 instead of the active UL BWP. Otherwise, when DCI format 1_1 indicates active DL BWP switching, UE will always change its active UL BWP between a time of a detection of the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH, and then UE will not have any chances to transmit HARQ-ACK feedback on PUCCH. Meanwhile, considering PDCCH missing case on the PCell, it can be considered that PUCCH resource indicated by DL assignment for SCell is associated with UE’s active UL BWP as in paired spectrum operation. In this case, UE may not change active UL BWP on the PCell between a time of a detection of the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH to transmit HARQ-ACK feedback on PUCCH. 
Proposal 2: For unpaired spectrum operation, 
· PUCCH resource indicated by the DCI format 1_1 for PCell (or PSCell, or PUCCH-SCell) is associated with UL BWP which is paired with DL BWP indicated by the corresponding DCI format 1_1 for PCell (or PSCell, or PUCCH-SCell).
· PUCCH resource indicated by the DCI format 1_1 for SCell is associated with UE’s active UL BWP on the PCell (or PSCell, or PUCCH-SCell) 
UE behavior on the UL BWP switching for HARQ-ACK feedback can follow similar rules for paired spectrum case with exception of the condition on UE’s active UL BWP switching. To be specific, for a single cell case, if a UE’s active UL BWP index at the time of HARQ-ACK transmission is not the same as BWP indicator in the corresponding DL assignment, a UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment. 
Proposal 3: For unpaired spectrum operation, 
· A UE is not expected to transmit HARQ-ACK on a PUCCH resource indicated by a DCI format 1_0 or DCI format 1_1 if the UE changes its active UL BWP on the PCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH except for 
· The case where the UE changes the active UL BWP on the PCell into UL BWP which is paired with DL BWP indicated by the bandwidth part indicator in the DCI format 1_1.
In other words, in terms of DL-UL BWP pair switching, as DL and UL BWP switches simultaneously, a UE is expected to transmit HARQ-ACK on the new UL BWP in PCell/PSCell. 
Furthermore, during the retuning gap for DL/UL BWP switching, UE is not expected to transmit any UL channels on the corresponding serving cell. 

2.1.2. DL/UL BWP switching operation
When UE’s active DL BWP is switched, it is expected that the CSI measurement configuration and reporting configuration will be automatically changed. For instance, if DL assignment in slot n schedules PDSCH in slot n+k on different DL BWP, CSI measurement based on the current DL BWP is performed until slot n+k, and the indicated DL BWP is assumed to be used for CSI measurement from slot n+k. If UE’s active DL BWP is switched between the time of CSI measurement and the time of CSI reporting, it can be seen that the measured CSI is no longer valid, and UE is not expected to transmit CSI reporting. Moreover, if DL assignment in slot n schedules PDSCH in slot n+k on different DL BWP, PDCCH monitoring on the indicated DL BWP will start from slot n+k. 
In addition, when UE detects BWP indicator in DCI format 1_1, it seems natural not to switch to another DL BWP including default BWP before the corresponding PDSCH is transmitted on DL BWP indicated by DCI format 1_1. In other words, UE is not expected to switch to the default DL BWP between the reception time of DL assignment indicating DL BWP switching and the reception time of the corresponding PDSCH. 
Proposal 4: UE is not expected to switch to the default DL BWP between the reception time of DL assignment indicating DL BWP switching and the reception time of the corresponding PDSCH.
For unpaired spectrum operation, UE can assume that the timing of active DL BWP switching is the same as that of active UL BWP switching. For instance, if UL grant in slot n indicates UL BWP switching and schedules PUSCH transmission in slot n+k, UE assume that both UL BWP indicated by UL grant and DL BWP which is paired with the UL BWP are active in slot n+k. Furthermore, when a UE switches to the default DL BWP from an active DL BWP after BWP inactivity timer expires, UE’s active UL BWP is also switched to UL BWP which is paired with the default DL BWP at the same time. 
Proposal 5: For unpaired spectrum, UE assumes that the timing of active DL BWP switching is the same as the timing of active UL BWP switching. 
2.1.3. BWP Activation via RRC
Depending on the RRC configuration, bandwidth part indicator could not present in a DCI format 1_1 or a DCI format 0_1. In this case, it is expected that BWP switching is performed by RRC signaling. However, unlike dynamic BWP switching via DCI indication, semi-static BWP switching via higher layer signaling needs to define how to handle ambiguity on active BWP between UE and gNB during the RRC reconfiguration period. For simplicity, it can be consider that two different BWP shares the same CORESET and fallback DCI associated with the shared CORESET assumes RB indexing based on the configured size of CORESET. In this case, during the RRC reconfiguration including BWP switching, fallback DCI can be used. However, it is possible only if the current BWP and the new BWP are partially overlapped. Alternatively, it can be considered that the timing (e.g. SFN) where new BWP is applied is configured by higher layer together with BWP to be activated. 
Proposal 6: When BWP switching is performed by RRC signaling, when active BWP switching ends is configured by higher layer signaling. 

3. Text proposals
3.1. 38.213
[bookmark: _Ref496621482][bookmark: _Toc500947753][bookmark: _Toc492222145]12	Bandwidth part operation 
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG
-	When the procedures are applied for MCG, the terms ‘secondary cell’, ‘secondary cells’ , ‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms ‘secondary cell’, ‘secondary cells’, ‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term ‘primary cell’ in this clause refers to the PSCell of the SCG.
A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by parameter DL-BWP and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter UL-BWP for the serving cell. 
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For operation on the primary cell, a UE is provided by higher layer parameter initial-UL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured with an initial BWP for random access procedure on the secondary carrier.
If a UE has dedicated BWP configuration, the UE can be provided by higher layer parameter Active-BWP-DL-Pcell a first active DL BWP for receptions and by higher layer parameter Active-BWP-UL-Pcell a first active UL BWP for transmissions on the primary cell. 
For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is configured the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
· a subcarrier spacing provided by higher layer parameter DL-BWP-mu or UL-BWP-mu;
· a cyclic prefix provided by higher layer parameter DL-BWP-CP or UL-BWP-CP;
· a PRB offset with respect to the PRB determined by higher layer parameters offset-pointA-low-scs and ref-scs and a number of contiguous PRBs provided by higher layer parameter DL-BWP-BW or UL-BWP-BW; 
· an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index;
· DCI format 1_0 or DCI format 1_1 detection to a PDSCH reception timing values by higher layer parameter DL-data-time-domain, PDSCH reception to a HARQ-ACK transmission timing values by higher layer parameter DL-data-DL-acknowledgement, and DCI 0_0 or DCI 0_1 detection to a PUSCH transmission timing values by higher layer parameter UL-data-time-domain; 
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by higher layer parameter DL-BWP-index is paired with an UL BWP from the set of configured UL BWPs with index provided by higher layer parameter UL-BWP-index when the DL BWP index and the UL BWP index are equal. For unpaired spectrum operation, a UE is not expected to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the DL-BWP-index of the DL BWP is equal to the UL-BWP-index of the UL BWP.
For each DL BWP in a set of DL BWPs on the primary cell, a UE can be configured control resource sets for every type of common search space and for UE-specific search space as described in Subclause 10.1. The UE is not expected to be configured without a common search space on the PCell, or on the PSCell, in the active DL BWP.
For each UL BWP in a set of UL BWPs, the UE is configured resource sets for PUCCH transmissions as described in Subclause 9.2	.  
A UE receives PDCCH and PDSCH in a DL BWP according to a configured subcarrier spacing and CP length for the DL BWP. A UE transmits PUCCH and PUSCH in an UL BWP according to a configured subcarrier spacing and CP length for the UL BWP. 
If a bandwidth part indicator field is configured in DCI format 1_1, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth part indicator field is configured in DCI format 0_1, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. 
If a bandwidth part indicator field is configured in DCI format 0_1 or DCI format 1_1 and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
· for each information field in the received DCI format 0_1 or DCI format 1_1
· if the size of the information field is smaller than the one required for the DCI format 0_1 or DCI format 1_1 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE shall prepend zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format 0_1 or DCI format 1_1 information fields, respectively;
· if the size of the information field is larger than the one required for the DCI format 0_1 or DCI format 1_1 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE shall use a number of least significant bits of DCI format 0_1 or DCI format 1_1 equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format 0_1 or DCI format 1_1 information fields, respectively;
· set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 0_1 or DCI format 1_1, respectively.
A UE is expected to detect a DCI format 0_1 indicating active UL BWP change, or a DCI format 1_1 indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot. 
For the primary cell, a UE can be provided by higher layer parameter Default-DL-BWP a default DL BWP among the configured DL BWPs. If a UE is not provided a default DL BWP by higher layer parameter Default-DL-BWP, the default DL BWP is the initial active DL BWP.  
If a UE is configured for a secondary cell with higher layer parameter Default-DL-BWP indicating a default DL BWP among the configured DL BWPs and the UE is configured with higher layer parameter BWP-InactivityTimer indicating a timer value, the UE procedures on the secondary cell are same as on the primary cell using the timer value for the secondary cell and the default DL BWP for the secondary cell.  
If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 for paired spectrum operation or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation during the interval.
If a UE is configured by higher layer parameter Active-BWP-DL-SCell a first active DL BWP and by higher layer parameter Active-BWP-UL-SCell a first active UL BWP on a secondary cell or carrier, the UE uses the indicated DL BWP and the indicated UL BWP on the secondary cell as the respective first active DL BWP and first active UL BWP on the secondary cell or carrier. 
For paired spectrum operation, a UE is not expected to transmit HARQ-ACK on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH.
For unpaired spectrum operation, a UE is not expected to transmit HARQ-ACK on a PUCCH resource indicated by a DCI format 1_0 or DCI format 1_1 if the UE changes its active UL BWP on the PCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH except for the case where the UE changes the active UL BWP on the PCell into UL BWP which is paired with DL BWP indicated by the bandwidth part indicator in the DCI format 1_1.
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A UE is not expected to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE.


4. Conclusion
In this contribution, we discuss remaining issues on bandwidth part operation. Our observations and proposals are as follows:
Proposal 1: For paired spectrum operation, 
· PUCCH resource indicated by the DCI format 1_1 is associated with UE’s active UL BWP on the PCell (or PSCell, or PUCCH-SCell).
Proposal 2: For unpaired spectrum operation, 
· PUCCH resource indicated by the DCI format 1_1 for PCell (or PSCell, or PUCCH-SCell) is associated with UL BWP which is paired with DL BWP indicated by the corresponding DCI format 1_1 for PCell (or PSCell, or PUCCH-SCell).
· PUCCH resource indicated by the DCI format 1_1 for SCell is associated with UE’s active UL BWP on the PCell (or PSCell, or PUCCH-SCell) 
Proposal 3: For unpaired spectrum operation, 
· A UE is not expected to transmit HARQ-ACK on a PUCCH resource indicated by a DCI format 1_0 or DCI format 1_1 if the UE changes its active UL BWP on the PCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding HARQ-ACK transmission on the PUCCH except for 
· The case where the UE changes the active UL BWP on the PCell into UL BWP which is paired with DL BWP indicated by the bandwidth part indicator in the DCI format 1_1.
Proposal 4: UE is not expected to switch to the default DL BWP between the reception time of DL assignment indicating DL BWP switching and the reception time of the corresponding PDSCH.
Proposal 5: For unpaired spectrum, UE assumes that the timing of active DL BWP switching is the same as the timing of active UL BWP switching. 
Proposal 6: When BWP switching is performed by RRC signaling, when active BWP switching ends is configured by higher layer signaling. 
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