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1 Introduction
In the RAN1 NR AH 1801 meeting, during offline discussions, the following options regarding BWP swtiching were discussed:
· Option 1

· DCI information relates to current BWP. DCI size determined by current BWP. PDSCH is received in current slot (or later slot in case of cross-slot scheduling)

· If BWP index differs from current BWP, then a new BWP is activated X us later (X depends on the BWP transition latency and possibly K0)

· A future DCI in the new BWP can schedule data using the new BWP

· Option 3b

· Sizes of all DCI bitfields determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:

· Zero-pad too small bitfields to match the new BWP

· Truncate too large bitfields to match the new BWP

· Option 3c

· (Same as Option 3b except with the following note added)

· Note: It is assumed that it is possible to switch BWP without scheduling data, e.g.  by scheduling using a null assignment

· Option 4

· If the UE is supposed to switch BWP no payload is scheduled
Furthermore, the following were agreed as working assumption:
Working assumption:

· Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:

· Zero-pad too small bitfields to match the new BWP

· Truncate too large bitfields to match the new BWP

In this contribution, we discuss remaining issues for the BWP switching mechanism using DCI, in particular the cross-BWP scheduling and the support of aperiodic CSI reporting requested implicitly by the scheduling DCI.  
2 Discussion
2.1 BWP switching using DCI
NR Rel-15 supports dynamic switching of BWPs using DCI. In addition, NR also supports a timer-based switching where a UE can be configured to start timer when it switches its active DL BWP to a DL BWP other than the default DL BWP and restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL BWP [1].

In the last meetings, RAN1 discussed how to support a DCI switching BWP to schedule PDSCH/PUSCH in the target DL/UL BWP. Several options were discussed (the options are listed in section 1) and it was agreed as working assumption that the sizes of all bitfields in DCI format 0-1 and 1-1 in USS are determined by current BWP and to zero-pad too small bitfields or truncate too large field to match the target BWP.
The working assumption may work in case where the bitfields of the DCI are identical for all UE’s BWPs. However, there are some cases where some bitfields in DCI format 0-1 and format 1-1 are configurable per BWP, and thus the presence of a bitfield depends on the active BWP. For example, the Transmission configuration indication (TCI) bitfield is present in DCI format 1-1 only if higher layer parameter tci-PresentInDCI is enabled. The tci-PresentInDCI parameter is included in the RRC configuration of the CORESET which is associated with a BWP. Thus, supporting switching DCI to schedule a grant in the target BWP requires defining additional rules on how to interpret the missing fields in the current or target BWP. For example, in case a bitfield is missing in the active BWP, a rule needs to be defined to determine the value the UE should use in the target BWP. Furthermore, in case all DCI bitfields are identical in all configured BWP, truncating too large bitfields may result in unpredictable results. For example, as it was raised last RAN1 meeting, with resource allocation type 1 truncating the RIV filed results in unpredictable start and length values.  
In our view, for the reasons we mentioned above, the working assumption can be applied in case the target and current BWP have the same bitfields configuration and same bitfields size. Otherwise, it is simpler to use a non-scheduling DCI to switch BWP i.e. Option 3c.
Proposal 1:
Support switching the BWP using null assignment DCI: Option 3c.
Proposal 2:
The UE is not expected to receive an assignment in the target BWP if there is a mismatch configuration on the DCI bitfields between the active and the target BWP.
2.2 CSI reporting
It was agreed in RAN #91 meeting that a UE is expected to perform CSI measurement only within its active DL BWP at the time when the measurement occurs and as a result, the gNB scheduler in general does not have good CSI information related to the target BWP for channel-sensitive scheduling. Thus, the gNB would be limited to conservative scheduling for the first several scheduling occasions. In order for the gNB to perform more channel-sensitive scheduling, the gNB will rely on periodic or aperiodic CSI-RS and associated CSI report specific to the new active BWP. However, this approach may incur latency, e.g. due to periodical CSI measurement and reporting configuration specific to the new active BWP and signaling overhead, e.g. due to aperiodic CSI request.

One approach consists of the UE measuring CSI RS after receiving a single BWP switching without data assignment and reports the CSI to the network according to the signaled transmit timing. The high-level concept using a non-scheduling DCI is illustrated in Figure 1, where BWD is the Default BWP bandwidth, BWT is the BW of the target BWP and BWSYSTEM is the system’s bandwidth. Note that while TSLOT is illustrated, the time aspects illustrated serve as an example only.
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Figure 1: BWP switching DCI followed by PDSCH scheduling
This approach provides two main benefits:

1. Reduces risk and delays associated to de-synchronized status w.r.t. new active BWP;

2. Enables faster channel-sensitive scheduling by the gNB.

The concept is illustrated below in Figure 2.  As it can be observed, the BWP switching DCI is considered an implicit aperiodic CSI request and the network will provide CSI RS transmission according to the CSI resource setting configuration specific to the new active BWP. In addition to the CSI resource setting, the UE is configured with CSI reporting settings and measurement setting also specific to configurable BWPs. Based on these CSI configuration, the UE will 

1. Switch to the scheduled active BWP according to the BWP switching DCI.
2. Measure the CSI RS at the first available CSI time and frequency resources, e.g. slot or symbol locations, per the CSI resource configuration specific to the new active BWP; 

3. Transmit an aperiodic CSI report in NR PUCCH using pre-configured NR PUCCH resources; the transmit timing of NR PUCCH relative to the associated CSI RS resource can be pre-configured specific for the implicit BWP switching acknowledgement, e.g. using the minimum configurable NR PUCCH to reduce latency.  

The aperiodic CSI report can include CSI information of UE-selected sub-band or higher layer configured sub-band to provide the gNB with more re-fined channel information. More importantly, the CSI reporting transmission can be considered as an acknowledgement by the network to confirm that the UE has indeed received the BWP switching DCI and successfully switch to the target active BWP.

This mechanism can also be applied to the active BWP switching using PDSCH/PUSCH scheduling DCI.  For example, the aperiodic CSI reporting can be indicated in the CSI request bit field included in DCI format 1-1 and format 0-1, 
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Figure 2: Active BWP switching with CSI reporting acknowledgement

Based on the above discussion, we make the following proposals:

Proposal 2:
Support aperiodic CSI reporting transmission requested implicitly by UE switching active BWP to another BWP other than the default BWP as a BWP switching acknowledgement.
Proposal 3:
Support UE measurement of the first available CSI resource of the new active BWP for the aperiodical CSI reporting immediately after the BWP switching 

3 Conclusion

In this contribution, we have discussed remaining details for the active BWP switching mechanism using the DCI and the support of aperiodic CSI reporting requested by the scheduling DCI.
The discussed proposals are summarized below:

Proposal 1:
Support switching the BWP using null assignment DCI: Option 3c.
Proposal 2:
The UE is not expected to receive an assignment in the target BWP if there is a mismatch configuration on the DCI bitfields between the active and the target BWP.
Proposal 3:
Support aperiodic CSI reporting transmission requested implicitly by UE switching active BWP to another BWP other than the default BWP as a BWP switching acknowledgement.
Proposal 4:
Support UE measurement of the first available CSI RS of the new active BWP for the aperiodic CSI reporting immediately after the BWP switching 
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