3GPP TSG RAN WG1 Meeting AH 1801		      	R1-1800384
Vancouver, Canada, January 22nd – 26th, 2018
[bookmark: _GoBack]Agenda Item:	7.3.4.1
Source: 	LG Electronics
Title: 	Remaining issues on bandwidth part operation 
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
1. Introduction
In RAN1#91 meeting, following agreements were made [1]:
	Agreements:
· A UE is expected to perform CSI measurement only within its active DL BWP at the time when the measurement occurs
Agreements:
· Semi-static configuration of the set of values of K0, the set of values of K1 and the set of values of K2 for a UE can be BWP-specific
· Note: there is no BWP-specific default value(s) defined for K0/K1/K2 
Agreements:
· For timer-based active DL BWP (DL/UL BWP pair) switching,
· Granularity of the timer: 1 ms (subframe) for sub6, 0.5 ms (half-subframe) for mmWave
· Maximal time length of the timer: approximately 50 ms
Agreements:
· Support HARQ retransmission across DL (UL) BWPs when a UE’s active DL (UL) BWP is switched
Agreements:
· A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum


In this contribution, we continue to discuss remaining issues on bandwidth part operation including bandwidth part operation for fallback/non-fallback DCI, bandwidth part operation on unpaired spectrum, and UE behavior on the reception of BWP indicator. 

2. Discussion
2.1. Bandwidth part operation scheduled by fallback DCI 
DCI format 1_0 and DCI format 0_0 would not have bandwidth part indicator regardless of whether dynamic BWP operation is configured or not. In this case, it is necessary to define which BWP is used for PDSCH or PUSCH transmission scheduled by DCI format 1_0 or DCI format 0_0, respectively. Furthermore, bit field size of frequency domain resource allocation in DCI format 1_0 or DCI format 0_0 may need to be the same. 
First of all, for PDCCH common search space, it is necessary to consider that the RA bit field size will be independent on RRC configuration, and DCI format 0_0 and DCI format 1_0 can have the same payload size. In this point of view, bit field size of frequency domain resource allocation in DCI format 1_0 is determined based on the bandwidth part where the corresponding DCI is transmitted. Alternatively, when UE is additionally configured CORESET for PDCCH common search space, it can be considered that the RA bit field size is configured by RRC signalling. Meanwhile, PDSCH scheduled by DCI format 1_0 is transmitted on the bandwidth part where its associated DCI is transmitted. 
Meanwhile, bit field size of frequency domain resource allocation in DCI format 0_0 (if supported) is determined based on initial UL BWP if the initial-UL-BWP is provided by high layer. In this case, depending on initial UL BWP size, it may cause excessive number of zero padding bits to DCI payload. Alternatively, the bit field size is determined to be the same as the bit field size in DCI format 0_0. In this case, some portion of resource allocation bit field for PUSCH transmission may need to be truncated or to be appended with padding bits. 
Next, UL BWP to be used for PUSCH transmission scheduled by DCI format 0_0 can be defined to be initial UL BWP considering RA bit field size for PUSCH allocation. However, it may cause retuning time for PUSCH transmission if the active UL BWP in the reception time of the corresponding DCI format 0_0. Alternatively, PUSCH scheduled by DCI format 0_0 can be transmitted on UL BWP which is active in a slot where the corresponding DCI format 0_0 is transmitted. To avoid ambiguity, it is necessary that UE’s active UL BWP is not switched between the reception of the corresponding UL grant and the time of PUSCH transmission.
Proposal 1: For PDCCH common search space, 
· Frequency domain resource allocation bit field size in DCI format 1_0 is configured by higher layer parameter if provided. Otherwise, the bit field size is determined based on DL BWP where the corresponding DL assignment is received. 
· PDSCH scheduled by DCI format 1_0 is transmitted on DL BWP where the corresponding DL assignment is received. 
Proposal 2: For PDCCH common search space, 
· Frequency domain resource allocation bit field size in DCI format 0_0 is set to be the same as the frequency domain resource allocation bit field size in DCI format 1_1.
· PUSCH transmission scheduled by DCI format 0_0 is transmitted on UL BWP which is active in the reception time of the corresponding UL grant.

For UE-specific search space, it is possible to take into account RRC configured DL/UL BWP to decide RA bit field size in DCI format 1_0 and DCI format 0_0. To support scheduling flexibility fully, it can be considered that the RA bit field size in DCI format 1_0 and DCI format 0_0 is determined based on the maximum size of BWP among the configured DL BWP and the configured UL BWP. Since only frequency domain resource allocation type 1 is used for DCI format 1_0 and DCI format 0_0, DCI overhead would not be burden to assume that the frequency domain resource allocation bit field size is determined based on the maximum BWP size.
Proposal 3: For UE-specific search space, 
· Frequency domain resource allocation bit field size in DCI format 1_0 or DCI format 0_0 is determined based on the maximum size of BWP among the configured DL BWP and the configured UL BWP. 
· PDSCH scheduled by DCI format 1_0 is transmitted on DL BWP where the corresponding DL assignment is received. 
· UL BWP to be used for PUSCH transmission scheduled by DCI format 0_0 is down-selected from following options:
· Option 1: UL BWP which is active in the reception time of the corresponding UL grant.
· Option 2: Initial UL BWP.
If UE is configured with SUL configuration, the above UL BWP can be either UL BWP on UL carrier or UL BWP on secondary UL carrier depending on the UL/SUL indicator, and the configured SUL BWP need to be considered as well. 

2.2. Bandwidth part operation scheduled by non-fallback DCI 
When UE is configured with BWP indicator, DCI format 1_1 or DCI format 0_1 can indicate DL BWP or UL BWP to be used for PDSCH transmission or PUSCH transmission, respectively. Depending on the value of BWP indicator, BWP where PDSCH or PUSCH is transmitted could have different size of RBG and/or different number of RBG. Meanwhile, considering BD attempts, DCI size needs to be constant regardless of the value of BWP indicator. Furthermore, bit field size of frequency domain resource allocation in DCI format 1_1 or DCI format 0_1 may need to be the same.
In case of DCI format 1_1 scheduling PDSCH, the bit field size of frequency domain resource allocation is determined based on the maximum BWP size among the configured DL BWP and/or the configured UL BWP to cover any resource allocation of the configured BWPs. This however can lead higher overhead especially when frequency domain resource allocation type 0 is used. Another approach is that resource allocation bit field size is determined based on RBG size/number of DL BWP where the corresponding DL assignment is received. In this case, it is necessary to investigate how to interpret resource allocation field considering RBG size/number of the scheduled BWP. To support such dynamic switching of RBG sizes/numbers while keeping the same DCI overhead, we can consider to maintain the same number of RBGs indicated by DCI frequency resource allocation. In other words, the overall RA field size is fixed where a combination of schedulable RBGs (the number of RBGs) and RBG sizes are maintained such that the required bitmap size would not change with BWP switching. Figure 1 shows an example for frequency-domain resource allocation for a given bandwidth part:


Figure 1: Example of frequency domain resource allocation
Within the same range of BWP size, even though RBG size is the same, the required number of bits for frequency-domain resource allocation can be different due to the different number of RBGs within BWP. In this case, to keep the DCI size constant, some portion of RBG cannot be indicated by resource allocation field as shown in Figure 1-(b). In selecting which RBGs are scheduled, we can start from the lowest frequency with the full PRBs in the RBG. Alternatively, considering both scheduling restriction and DCI overhead, it can be considered that the frequency domain resource allocation bit field size is configured by high layer signalling. 
Proposal 4: At least for frequency domain resource allocation type 0, 
· Frequency domain resource allocation bit field size in DCI format 1_1 is determined based on following options:
· Option 1: DL BWP where the corresponding DL assignment is received. 
· Option 2: The maximum size of BWP among the configured DL BWP and/or the configured UL BWP.
· Option 3: High layer signaled value. 
· UE assume that the RBG size of DL BWP where PDSCH is transmitted for frequency domain resource allocation. 

In a similar manner, the bit field size of frequency domain resource allocation in DCI format 0_1 is determined based on the maximum BWP size among the configured UL BWP and/or the configured DL BWP to cover any resource allocation of the configured BWPs. If RA field size of format 0_1 varies depending on active UL BWP, it is possible that the network and UE may assume different active UL BWP (e.g., UE misses UL grant with UL BWP switching). Thus, to avoid ambiguity, it is desirable to have the same RA field size assumed regardless of currently active UL BWP. To manage trade-off between DCI overhead and scheduling flexibility, it can be considered to introduce RRC configured parameter to determine the bit field size of frequency domain resource allocation in DCI format 0_1. 
Proposal 5: At least for frequency domain resource allocation type 0, 
· Frequency domain resource allocation bit field size in DCI format 0_1 is determined based on following options:
· Option 1: The maximum size of BWP among the configured UL BWP and/or the configured DL BWP.
· Option 2: High layer signaled value. 
· UE assume that the RBG size of UL BWP where PUSCH is transmitted for frequency domain resource allocation. 

2.3. UE behavior for active bandwidth part switching
2.3.1. HARQ-ACK feedback
DCI scheduling PDSCH can indicate PUCCH resource to be used for the corresponding HARQ-ACK feedback. In this case, 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 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 that point of view, in the last meeting, it is agreed that “a UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum”. However, this statement needs to be clarified for the case where multiple serving cells are configured while PUCCH will be transmitted on a certain serving cell (e.g. PCell or PSCell or PUCCH-SCell), and the case where HARQ-ACK feedback is piggybacked in PUCCH or PUSCH other than PUCCH resource indicated by the corresponding DL assignment. 
First of all, in case of carrier aggregation, PUCCH resource indicator in DCI scheduling PDSCH will be associated with the serving cell for PUCCH transmission such as PCell, PSCell, or PUCCH-SCell. In other words, even though UE’s active UL BWP in SCell is switched between the reception time of the corresponding DL assignment and the time of HARQ-ACK transmission, if UE’s active UL BWP in PCell or PSCell or PUCCH-SCell is not changed, PUCCH resource indicated by DCI scheduling PDSCH is still valid, and UE can transmit HARQ-ACK feedback on the indicated PUCCH resource. Next, HARQ-ACK feedback can be transmitted on high layer configured PUCCH resource for CSI reporting or positive SR, or PUSCH scheduled by UL grant as well as PUCCH resource indicated by DCI scheduling PDSCH for HARQ-ACK feedback. In this case, the PUCCH resource indicated by DCI scheduling PDSCH will not be used. In those point of view, it is understood that the agreement means that “a UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment if a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum”. 
Proposal 6: For paired spectrum, 
· PUCCH resource indicated by DL assignment is associated with UE’s active UL BWP in a serving cell where PUCCH is configured for the PUCCH group.
Proposal 7: Modify following agreement 
· “A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum” 
into 
· “A UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment if a UE’s active UL BWP in the serving cell where PUCCH is configured within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum” 

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 linked to the indicated DL BWP simultaneously. In this case, the set of PUCCH resources to be indicated will be associated with the UL BWP linked to DL BWP indicated by DCI format 1_1 when . Therefore, 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 at the time of HARQ-ACK transmission is not linked to DL BWP indicated by the corresponding DL assignment, a UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment. 
Proposal 8: For unpaired spectrum, 
· PUCCH resource indicated by DL assignment on PCell is associated with UL BWP in PCell which is linked to DL BWP indicated by the corresponding DL assignment on PCell
· PUCCH resource indicated by DL assignment on PSCell is associated with UL BWP in PSCell which is linked to DL BWP indicated by the corresponding DL assignment on PSCell
· PUCCH resource indicated by DL assignment on PUCCH-SCell is associated with UL BWP in PUCCH-SCell which is linked to DL BWP indicated by the corresponding DL assignment on PUCCH-SCell
· PUCCH resource indicated by DL assignment on SCell is associated with UE’s active UL BWP in a serving cell where PUCCH can be transmitted within the same PUCCH group at the reception time the corresponding DL assignment

Proposal 9: For unpaired spectrum, 
· A UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment 
· If a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission, and
· If a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group at the time of HARQ-ACK transmission is not linked to DL BWP indicated by the corresponding DL assignment
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. 

2.3.2. DL BWP switching time
In case of CSI measurement, DL reference resource for a single CSI reporting will be within active DL BWP. Moreover, CSI measurement configuration and reporting configuration are associated with a single DL BWP. In this case, when UE’s active DL BWP is switched, it is expected that the CSI measurement configuration and reporting configuration will be automatically changed. In a similar manner, CORESET and search space for PDDCH monitoring will be changed depending on the active DL BWP. 
Since the active DL BWP will be switched by DL assignment, it is necessary to define when the indicated DL BWP is valid for other processes such as PDCCH monitoring or CSI measurement. Since the processing time for retuning can be different across difference UEs, and it is expected that the time between PDSCH and the corresponding DL assignment will be large enough to include retuning gap, it can be considered that the DL BWP indicated by DL assignment is active from the reception time of the corresponding PDSCH. 
Proposal 10: When UE detects BWP switching in DCI format 1_1, UE assume that the indicated BWP is active from the reception time of the corresponding PDSCH. 
In this case, 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, a UE switches to the default DL BWP from an active DL BWP when BWP inactivity timer expires. In this case, a UE assume that default DL BWP is active k slots after the timer expires where the value of k can be fixed in a specification. Depending on the expiration time and the value of k, UE can decide when PDCCH monitoring and/or CSI measurement on default BWP start. 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 11: UE assume that default DL BWP is active k slots after BWP inactivity timer expires.
Proposal 12: 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.

2.3.3. UL BWP switching time
Higher layer configured PUCCH for CSI reporting or SR will be associated with a single UL BWP. When UE’s active UL BWP is switched, it is expected that the PUCCH resource and/or configuration will be automatically changed based on the switched UL BWP. In this case, it is necessary to define exact timing of active UL BWP switching as in DL BWP switching time in Section 2.3.2. 
In a similar manner of DL BWP switching time, the processing time for retuning can be different across difference UEs, and it is expected that the time between PUSCH and the corresponding UL grant will be large enough to include retuning gap. Therefore, it can be considered that the UL BWP indicated by UL grant is active from the transmission time of the corresponding PUSCH. 
Proposal 13: When UE detects BWP indicator in DCI format 0_1, UE assume that the indicated BWP is active from the transmission time of the corresponding PUSCH. 
For unpaired spectrum, 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 linked to 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 linked to the default DL BWP at the same time. 
Proposal 14: For unpaired spectrum, UE assumes that the timing of active DL BWP switching is the same as the timing of active UL BWP switching. 

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 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.
For unpaired spectrum operation, a UE can expect that the center frequency for a DL BWP is same as the center frequency for a UL BWP. 
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 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 for paired spectrum operation, or a link between a DL BWP and an UL BWP from the set of configured DL BWPs and UL BWPs by higher layer parameter BWP-pair-index for unpaired spectrum operation;
· a DCI 1_0 or DCI 1_1 detection to a PDSCH reception timing by higher layer parameter DL-data-time-domain, a PDSCH reception to a HARQ-ACK transmission timing value by higher layer parameter DL-data-DL-acknowledgement, a DCI 0_0 or DCI 0_1 detection to a PUSCH transmission timing value by higher layer parameter UL-data-time-domain;
· an offset of the first PRB of the DL bandwidth or the UL bandwidth, respectively, relative to a first PRB of a bandwidth by higher layer parameter DL-BWP-loc or UL-BWP-loc 
· For the downlink of the primary cell, the first PRB of the bandwidth is the first RPB of the SS/PBCH block used by the UE for initial cell selection;
· For the uplink of the primary cell for paired spectrum operation, the first PRB of the bandwidth is the first PRB of the UL bandwidth indicated by SystemInformationBlockType1;
· For the uplink of the primary cell for unpaired, the first PRB of the bandwidth is the first PRB of the SS/PBCH block used by the UE for initial cell selection;
· For a secondary cell or carrier, the first PRB of the DL bandwidth or of the UL bandwidth is indicated to the UE by the higher layer configuration for the secondary cell or carrier.
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 path indicator field is configured in DCI format 1_1, the bandwidth path indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth path indicator  field is configured in DCI format 0_1, the bandwidth path indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. 
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 BWP is the initial active DL BWP.  
A UE can be provide by higher layer parameter BWP-InactivityTimer a timer value for the primary cell, as described in [11, TS 38.321] and then the UE starts the timer each time the UE detects a DCI format 1_1 indicating an active DL BWP, other than the default DL BWP, for paired spectrum operation or each time the UE detects DCI format 1_1 or DCI format 0_1 indicating an active DL BWP or UL BWP, other than the default DL BWP or UL BWP, for unpaired spectrum operation. The UE increments the timer every interval of 1 millisecond for carrier frequencies smaller than or equal to 6 GHz or every interval of 0.5 milliseconds for carrier frequencies larger than 6 GHz if the UE does not detect any DCI format 1_1 for paired spectrum operation or if the UE does not detect any DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation during the interval. The timer expires when the timer is equal to the BWP-InactivityTimer value. The UE switches to the default DL BWP from an active DL BWP when the timer expires. 
UE is not expected to switch to the default DL BWP between the reception time of DCI format 1_1 indicating an active DL BWP, other than the default DL BWP and the reception time of the corresponding PDSCH for paired spectrum operation. 
UE is not expected to switch to the default DL BWP or UL BWP between the reception time of DCI format 1_1 or DCI format 0_1 indicating an active DL BWP or UL BWP, other than the default DL BWP or default UL BWP and the reception time of the corresponding PDSCH for unpaired spectrum operation.
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 the 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 PUCCH resource indicated by the a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP for PCell between a time of a detection of a DCI format 1_0 or a DCI format 1_1 and a time of a corresponding HARQ-ACK transmission.

For unpaired spectrum operation, a UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP for PCell between a time of a detection of a DCI format 1_0 or a DCI format 1_1 and a time of a corresponding HARQ-ACK transmission except for the case where.

A UE is not expected to monitor PDCCH when the UE performs measurements over a bandwidth that is not within the 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 PDCCH common search space, 
· Frequency domain resource allocation bit field size in DCI format 1_0 is configured by higher layer parameter if provided. Otherwise, the bit field size is determined based on DL BWP where the corresponding DL assignment is received. 
· PDSCH scheduled by DCI format 1_0 is transmitted on DL BWP where the corresponding DL assignment is received. 
Proposal 2: For PDCCH common search space, 
· Frequency domain resource allocation bit field size in DCI format 0_0 is set to be the same as the frequency domain resource allocation bit field size in DCI format 1_1.
· PUSCH transmission scheduled by DCI format 0_0 is transmitted on UL BWP which is active in the reception time of the corresponding UL grant.
Proposal 3: For UE-specific search space, 
· Frequency domain resource allocation bit field size in DCI format 1_0 or DCI format 0_0 is determined based on the maximum size of BWP among the configured DL BWP and the configured UL BWP. 
· PDSCH scheduled by DCI format 1_0 is transmitted on DL BWP where the corresponding DL assignment is received. 
· UL BWP to be used for PUSCH transmission scheduled by DCI format 0_0 is down-selected from following options:
· Option 1: UL BWP which is active in the reception time of the corresponding UL grant.
· Option 2: Initial UL BWP.
Proposal 4: At least for frequency domain resource allocation type 0, 
· Frequency domain resource allocation bit field size in DCI format 1_1 is determined based on following options:
· Option 1: DL BWP where the corresponding DL assignment is received. 
· Option 2: The maximum size of BWP among the configured DL BWP and/or the configured UL BWP.
· Option 3: High layer signaled value. 
· UE assume that the RBG size of DL BWP where PDSCH is transmitted for frequency domain resource allocation. 
Proposal 5: At least for frequency domain resource allocation type 0, 
· Frequency domain resource allocation bit field size in DCI format 0_1 is determined based on following options:
· Option 1: The maximum size of BWP among the configured UL BWP and/or the configured DL BWP.
· Option 2: High layer signaled value. 
· UE assume that the RBG size of UL BWP where PUSCH is transmitted for frequency domain resource allocation. 
Proposal 6: For paired spectrum, 
· PUCCH resource indicated by DL assignment is associated with UE’s active UL BWP in a serving cell where PUCCH is configured for the PUCCH group.
Proposal 7: Modify following agreement 
· “A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum” 
into 
· “A UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment if a UE’s active UL BWP in the serving cell where PUCCH is configured within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum” 
Proposal 8: For unpaired spectrum, 
· PUCCH resource indicated by DL assignment on PCell is associated with UL BWP in PCell which is linked to DL BWP indicated by the corresponding DL assignment on PCell
· PUCCH resource indicated by DL assignment on PSCell is associated with UL BWP in PSCell which is linked to DL BWP indicated by the corresponding DL assignment on PSCell
· PUCCH resource indicated by DL assignment on PUCCH-SCell is associated with UL BWP in PUCCH-SCell which is linked to DL BWP indicated by the corresponding DL assignment on PUCCH-SCell
· PUCCH resource indicated by DL assignment on SCell is associated with UE’s active UL BWP in a serving cell where PUCCH can be transmitted within the same PUCCH group at the reception time the corresponding DL assignment
Proposal 9: For unpaired spectrum, 
· A UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment 
· If a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission, and
· If a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group at the time of HARQ-ACK transmission is not linked to DL BWP indicated by the corresponding DL assignment
Proposal 10: When UE detects BWP switching in DCI format 1_1, UE assume that the indicated BWP is active from the reception time of the corresponding PDSCH. 
Proposal 11: UE assume that default DL BWP is active k slots after BWP inactivity timer expires.
Proposal 12: 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 13: When UE detects BWP indicator in DCI format 0_1, UE assume that the indicated BWP is active from the transmission time of the corresponding PUSCH. 
Proposal 14: For unpaired spectrum, UE assumes that the timing of active DL BWP switching is the same as the timing of active UL BWP switching. 

5. Reference
RAN1 chairman’s notes, RAN1#91 meeting.
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