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Discussion and decision
1 Introduction

On the bandwidth parts for bandwidth restricted UEs, the following were agreed in RAN1 #90bis [1]. 
Agreements:

· For paired spectrum, DL and UL BWPs are configured separately and independently in Rel-15 for each UE-specific serving cell for a UE

· For active BWP switching using at least scheduling DCI, DCI for DL is used for DL active BWP switching and DCI for UL is used for UL active BWP switching

· FFS whether or not to support a single DCI switching DL and UL BWP jointly

· For unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, with the restriction that the DL and UL BWPs of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths in Rel-15 for each UE-specific serving cell for a UE

· For active BWP switching using at least scheduling DCI, DCI for either DL or UL can be used for active BWP switching from one DL/UL BWP pair to another pair

· Note: there is no additional restriction on DL BWP and UL BWP pairing

· Note: this applies to at least the case where both DL & UL are activated to a UE in the corresponding unpaired spectrum
Under the above agreements, some remaining issues on active BWP switching using scheduling DCI are discussed in the contribution. 
2 Discussions 
Based on the agreement, for paired spectrum, DL DCI is used for DL active BWP switching, UL DCI is used for UL active BWP switching, for unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, and a DL DCI or UL DCI can be used for active BWP switching from one DL/UL BWP pair to another pair. The timing between DCI used for active BWP switching and active BWP switching should be decided.    
Timing between DL DCI used for active DL&UL BWP pair switching and DL active BWP switching and UL active BWP switching of DL&UL pair 

DL DCI used for DL&UL  BWP switching is transmitted in slot n, and the DL DCI also schedules a PDSCH transmitted in slot n+k, the k can be zero, that is the DCI and PDSCH are transmitted in the same slot,  or k is more than zero, the DCI and PDSCH are transmitted in different slots. If the DL&UL active BWP switching start at the same time, the DL active BWP switching starts at slot n+1, and UL active BWP switching starts at slot n+1, some collision of PUSCHs may be appear, for example, UE-1 is configured two DL&UL BWP pair, first DL&UL pair is DL BWP-1 and UL BWP-1, and second DL&UL pair is DL BWP-2 and UL BWP-2, DL DCI used for indicating DL&UL pair active BWP switching from first DL&UL pair to second DL&UL pair is transmitted in slot n in DL BWP-1, and the PDSCH scheduled by the DCI is transmitted in slot n in DL BWP-2,   if the DL active BWP and UL active BWP start switching from first DL&UL pair to second DL&UL pair in slot n, the UL DCI transmitted in slot n-1 schedules PUSCH transmitted in slot n+1 in UL BWP-1 for UE-1, if UE-1 switches UL active BWP from BWP-1 to BWP-2 in slot n+1, the PUSCH of UE-1 in slot n+1 will switch from UL BWP-1 to UL BWP-2, and may collide with the PUSCH in slot n+1 of UE-2 as shown in Figure 1. So the DL active BWP switching and UL active BWP switching from a DL&UL BWP pair can start in different time. For example,  DL active BWP switching starts at slot n+k1, and UL active BWP switching starts at slot n+k2, and k2>k1.
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Figure 1

Proposal 1: DL active BWP switching and UL active BWP switching from a DL&UL BWP pair activated by a DL DCI can start in different time. 
Timing between UL DCI used for active DL&ULBWP pair switching and DL active BWP switching and UL active BWP switching of DL&UL pair 

UL DCI used for DL&UL BWP switching is transmitted in slot n, and the UL DCI also schedules a PUSCH transmitted in slot n+k. If the DL&UL active BWP switching start at the same time, the DL active BWP switching starts at slot n+k, and UL active BWP switching starts at slot n+k and no collision can happen.

Proposal 2: DL active BWP switching and UL active BWP switching from a DL&UL BWP pair activated by an UL DCI can start in same time and starts at the same time with the PUSCH scheduled by UL DCI used for DL&UL active BWP pair switching. 
Timing between DL DCI used for DL active BWP switching and DL active BWP switching 
DL DCI used for DL active BWP switching is transmitted in slot n, and the DCI also schedules a PDSCH transmitted in slot n+k, the k can be zero, that is the DCI and PDSCH are transmitted in the same slot,  or k is more than zero, the DCI and PDSCH are transmitted in different slots. If the DL active BWP switching applies before the slot with PDSCH transmission, some collision may be appear, for example, UE-1 is configured two DL BWP, that is BWP-1 and BWP-2, DL DCI used for indicating DL active BWP switching is transmitted in slot n in BWP-1, and the PDSCH scheduled by the DCI is transmitted in slot n+2 in BWP-2,   the DL DCI transmitted in slot n-1 schedules PDSCH transmitted in slot n+1 in BWP-1 for UE-1, if UE-1 switches active BWP from BWP-1 to BWP-2 in slot just after DL DCI used for DL active BWP switching, the PDSCH of UE-1 in slot n+1 will switch from BWP-1 to BWP-2, and may collide with the PDSCH in slot n+1 scheduled to other UE as shown in Figure 2. So the DL active BWP switching can applies from the slot in which PDSCH is scheduled by DL DCI used for DL active BWP switching to avoid resource collision.
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Figure 2
Proposal 3: DL active BWP switching indicated by a DL DCI can start at the same time with the PDSCH scheduled by DL DCI used for DL active BWP switching. 
Timing between UL DCI used for UL active BWP switching and UL active BWP switching 
UL DCI used for UL active BWP switching is transmitted in slot n, and the DCI also schedules a PUSCH transmitted in slot n+k. If the UL active BWP switching applies before the slot with PUSCH transmission, some collision may be appear, for example, UE-1 is configured two UL BWP, that is BWP-1 and BWP-2, UL DCI used for indicating UL active BWP switching is transmitted in slot n in BWP-1, and the PUSCH scheduled by the DCI is transmitted in slot n+2 in BWP-2,   the UL DCI transmitted in slot n-1 schedules PUSCH transmitted in slot n+1 in BWP-1 for UE-1, if UE-1 switches active BWP from BWP-1 to BWP-2 in slot just after UL DCI used for UL active BWP switching, the PUSCH of UE-1 in slot n+1 will switch from BWP-1 to BWP-2, and may collide with the PUSCH in slot n+1 scheduled to other UE as shown in Figure 3. So the UL active BWP switching can applies from the slot in which PUSCH is scheduled by UL DCI used for UL active BWP switching to avoid resource collision.
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Figure 3
Proposal 4: UL active BWP switching indicated by an UL DCI can start at the same time with the PUSCH scheduled by UL DCI used for UL active BWP switching. 
3 Conclusions
In this contribution, the timing between DCI used for active BWP switching and active BWP switching is discussed. It is proposed as below:
Proposal 1: DL active BWP switching and UL active BWP switching from a DL&UL BWP pair activated by a DL DCI can start in different time. 
Proposal 2: DL active BWP switching and UL active BWP switching from a DL&UL BWP pair activated by an UL DCI can start in same time and starts at the same time with the PUSCH scheduled by UL DCI used for DL&UL active BWP pair switching. 
 Proposal 3: DL active BWP switching indicated by a DL DCI can start at the same time with the PDSCH scheduled by DL DCI used for DL active BWP switching. 
Proposal 4: UL active BWP switching indicated by an UL DCI can start at the same time with the PUSCH scheduled by UL DCI used for UL active BWP switching. 
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