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1 Introduction
This contribution is a resubmission of R1-1800603.
In the last few RAN1 meetings, bandwidth parts were discussed and several agreements to define the characteristics and describe the operation of bandwidth parts were reached. In particular, the following agreements from the RAN1#AH3 in September, #90bis and #91 meeting in October related to measurements were reached: 
Agreement:

· Support configuring CSI-RS resource on BWP with a transmission BW equal to or smaller than the BWP. When the CSI-RS BW is smaller than the BWP, support at least the case that CSI-RS spans contiguous RBs in the granularity of N RBs, where the value of N is FFS. 

· When CSI-RS BW is smaller than the corresponding BWP, it should be larger than X RBs (FFS: value of X)

· FFS: Whether the value of X is same or different for beam management and CSI acquisition

· FFS: The value of X may or may not be numerology-dependent

Agreements:
· When a UE performs measurement or transmit SRS outside of its active BWP, it is considered as a measurement gap

· FFS: details of measurement gap configuration

· During the measurement gap, UE is not expected to monitor CORESET

Agreements:

· A UE is expected to perform CSI measurement only within its active DL BWP at the time when the measurement occurs

Also in section 12 of TS38.213 [1], it has been specified (below) that DCI format 1_1 (PDSCH scheduling) and DCI format 0_1 (PUSCH scheduling) including a bit field of Bandwidth Part Indication can be used to indicate an active DL BWP and active DL/UL BWP pair switch for pair spectrum and unpaired spectrum, respectively.

“If the bandwidth part indicator in 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.”
In this contribution we discuss further details for the active BWP switching mechanism using the agreed single scheduling DCI, in particular regarding a UE BWP switching acknowledgement in the form of aperiodic CSI reporting requested implicitly by the scheduling DCI.  
2 Discussion
2.1 Active BWP switching using switching DCI
NR supports that a scheduling DCI can switch the UE’s active BWP from one to another. In addition, NR also supports that 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. At the RAN1 #91 meeting, PDSCH or PUSCH scheduling DCI formats were agreed for BWP switching and related details are specified in TS 38.213.   
In general, with explicit single switching DCI, there is a risk that the UE and network are not synchronized w.r.t. which BWP is active. This issue, discussed in [2], leads to unnecessary delays and potential data losses.  
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.

The approach that we proposed in [2] to mitigate these issues 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
As discussed previously 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; The switching may take a period of time required for operations such as RF bandwidth adjustment, center frequency re-tuning, AGC convergence, timing and frequency synchronization and settlement, etc. 

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 1:
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 2:
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 further details for the active BWP switching mechanism using the agreed single scheduling DCI, in particular regarding an UE BWP switching acknowledgement in the form of aperiodic CSI reporting requested by the scheduling DCI.
The discussed proposals are summarized below:

Proposal 1:
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 2:
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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