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Introduction
A study item on the feasibility of using NR in unlicensed band is in progress in RAN1 [1]. The following agreements were reached regarding configured UL grants in RAN1#94 [2]:
Agreement:
Allowing consecutive configured grant resources in time without any gaps in between the resources and non-consecutive configured grant resources (not necessarily periodic) with gaps in between the resources is beneficial and should be considered for NR in unlicensed spectrum
Conclusion:
There is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.
Agreement:
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.
Agreement:
It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 
· FFS: DFI to include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission.
Agreement:
· Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 
· Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource.
Agreement:
UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:
· Reception of NACK feedback via DFI for the corresponding HARQ process
· FFS: No reception of feedback from gNB upon the timer expiration.
· To introduce a new timer or reuse configuredGrantTimer.
Agreement:
It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 
· FFS: detailed mechanism.


Agreement:
NR-unlicensed configured grant transmission is not allowed during the time when it overlaps with occasions configured for potential NR-U DRS of the serving cell irrespective of the configured time domain resource for configured grant transmission.  

In this contribution, we examine several design aspects related to UL BWP management for configured grants.
NR-U Autonomous UL BWP 

UL BWP in Rel-15
In Rel-15 NR, a UE can be configured with up to four bandwidth parts (BWPs) in the uplink with a single uplink BWP being active at a given time. If a UE is configured with a supplementary uplink, the UE can in addition be configured with up to four BWP in the supplementary uplink with a single supplementary uplink BWP being active at a given time. The UE shall not transmit PUSCH, PUCCH or SRS outside an active BWP.
UL BWP switching is indicated by the DCI carrying UL scheduling grant sent by the gNB. The four code points in that DCI field map to the RRC-configured BWP-ID as follows: For up to 3 configured BWPs (in addition to the initial BWP) the DCI code point is equivalent to the BWP ID (initial = 0, first dedicated = 1, ...). If the NW configures 4 dedicated bandwidth parts, they are identified by DCI code points 0 to 3. In this case it is not possible to switch to the initial BWP using the DCI field.
For configured grants, the PUSCH resource allocation is semi-statically configured by higher layer parameter ConfiguredGrantConfig in BWP information element. The configured grant PUSCH transmission takes place on the same UL BWP that is the current active UL BWP. This implies that both scheduled and autonomous PUSCH transmissions utilize the same UL BWP until the scheduled UL is indicated to switch to a new BWP.

Observation 1: In Rel-15, both scheduled and autonomous PUSCH transmissions utilize the same UL BWP until the PUSCH transmission is indicated via DCI to switch to a new BWP. Only one UL BWP is active at a time.

NR-U BWP Enhancement
In the case of unlicensed spectrum operation, it can be beneficial to enhance the above UL BWP principles. As an example, consider the case where a NR-U UE is allowed to operate on two active UL BWPs at the same time; one BWP for scheduled UL and a particular set of HARQ processes, the other BWP for Type-1 configured grants with another set of HARQ processes.  
In this setup, the two UL BWPs can be chosen by the gNB based on existing congestion levels of the unlicensed band; spreading PUSCH transmissions over two non-overlapping BWPs can increase the opportunities for channel access. Furthermore, separating the BWPs between scheduled and autonomous PUSCH is a simple way to eliminate collisions between such transmissions in the same slot, and allows the gNB to schedule all UL interlaces on the first BWP without having to consider potential interference from Type-1 configured grant transmissions.
This does not imply that the UE simultaneously transmits on both BWPs at the same time, nor does it have to monitor more than one active DL BWP. For example, if at slot k the UE receives a dynamic scheduling grant for slot k+n on BWP A, in slots k+1 to k+n-1 it can perform LBT and autonomous transmissions on BWP B. The UE then switches to BWP A for the scheduled PUSCH, after which it may switch back to BWP B if it has pending configured grant HARQ processes for transmission. Note that the gNB retains full control over which UL BWP(s) it expects the UE to transmit.

Proposal 1: It can be beneficial for NR-U UEs to operate on two active UL BWPs at the same time; one BWP for scheduled UL and a particular set of HARQ processes, the other BWP for configured grants with another set of HARQ processes. 

Observation 2: Benefits include increased channel access opportunities over a wider portion of the unlicensed band, and eliminating collisions between dynamically scheduled and autonomous transmissions on the same resources.

Proposal 2: gNB configures the number of simultaneous active UL BWPs, the allocation of SUL and AUL transmission schemes to each BWP, and the switching between them.

Summary
In this document we examined several aspects of UL BWP management for NR-U configured grants:
Observation 1: In Rel-15, both scheduled and autonomous PUSCH transmissions utilize the same UL BWP until the PUSCH transmission is indicated via DCI to switch to a new BWP. Only one UL BWP is active at a time.

Proposal 1: It can be beneficial for NR-U UEs to operate on two active UL BWPs at the same time; one BWP for scheduled UL and a particular set of HARQ processes, the other BWP for configured grants with another set of HARQ processes. 

Observation 2: Benefits include increased channel access opportunities over a wider portion of the unlicensed band, and eliminating collisions between dynamically scheduled and autonomous transmissions on the same resources.

Proposal 2: gNB configures the number of simultaneous active UL BWPs, the allocation of SUL and AUL transmission schemes to each BWP, and the switching between them.
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