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1. Introduction

At the 3GPP RAN1#90bis meeting, the following agreements on the BW parts (BWPs) were made, including a list of remaining issues.

	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


	Agreements:

· In Pcell, for a UE, common search space for at least RACH procedure can be configured in each BWP

· FFS whether or not there are any additional UE behavior that needs to be specified

· In a serving cell, for a UE, common search space for group-common PDCCH (e.g. SFI, pre-emption indication, etc.) can be configured in each BWP


In this contribution, we provide our views on the remaining issues on UE behavior related to BWP operation and signaling aspects for configuration.
2. UE Behavior Related BWP Operation
It was agreed that the DL and UL BWPs of a DL/UL BWP pair share the same center frequency. Also, it was agreed to allow for different bandwidths between DL and UL BWPs in Rel-15 for each UE-specific serving cell for a UE. If the bandwidths are different, it is questionable to always assume that the DL and UL BWPs of a DL/UL BWP pair share the same center frequency. If a smaller bandwidth of a DL or UL BWP is always included in the wider bandwidth of the other BWP, this restriction may not be necessary. Without the restriction, UL (or DL) BWP can be set to an edge of the DL (or UL) BWP. 
Proposal 1: 
· For unpaired spectrum, 

· If the DL and UL BWPs of a DL/UL BWP pair are of the same bandwidth, the DL and UL BWPs of a DL/UL BWP pair share the same center frequency. 
· If the DL and UL BWPs of a DL/UL BWP pair are of different bandwidth, the DL and UL BWPs of a DL/UL BWP pair may have different center frequencies as long as the smaller bandwidth of a BWP is fully covered by the larger bandwidth of the other BWP.
It was agreed that common search space for RACH procedure (Type 1-PDCCH common search space) can be configured in each BWP. However, UE may send a RACH preamble when the BWP not containing common search space for RACH procedure is activated. When the UE initiates the PRACH transmission, UE may not be able to receive the PDCCH and BWP switching by DCI is not possible. Hence, we may need to define UE behavior for the case where the common search space for RACH procedure is not included in the BWP. When RACH procedure is triggered by UE, it would be straightforward to switch to the BWP containing CSS for RACH procedure without the DCI. 

Proposal 2: UE switches to the BWP containing common search space for RACH procedure if UE triggers RACH procedure and the active DL BWP does not contain common search space for RACH procedure.

Type 1-PDCCH common search space with C-RNTI would be used for the purpose of fallback operation, e.g., during RRC reconfiguration of BWP. If the CORESET for the fallback DCI is UE-specifically configured by RRC signaling, an ambiguity issue on CORESET to be monitored arises. To avoid this issue, the first approach is similar to the case for common search space for RACH, i.e., to let UE switch to the BWP containing common search space for fallback operation before indicating RRC reconfiguration, as shown in Fig. 1. In another approach, a CORESET for fallback DCI that is not affected by RRC reconfiguration and that is configured by PBCH or RMSI should be always maintained at least in a DL BWP. Or, an initial active BWP that is assumed to contain Type 1-PDCCH common search space with C-RNTI is used during RRC reconfiguration. From forward compatibility perspective, the first approach would be better that the latter approach. 

Proposal 3: In Pcell, for a UE, common search space for fallback operation (Type 1-PDCCH common search space with C-RNTI) can be configured in each BWP.
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Figure 1 – BWP operation during RRC reconfiguration.
3. Signaling for Common PRB Indexing

It was agreed that common PRB indexing is used at least for DL BWP configuration in RRC signaling to know the exact frequency location for UE. In that sense, UE-specific RRC signaling seems the most direct solution to inform UE of an offset from PRB 0 to the lowest PRB of the SS block accessed by the UE when UE is configured with DL BWP. Regarding the RMSI, motivation to use it is not so clear if common RS indexing is used only for DL BWP configuration purpose although reduction in signaling overhead would be expected. If a default or initial active BWP that will be used during initial access is clearly defined, such a common PRB indexing may be needed. In our view, the default BWP would be beneficial to ensure the fallback operation of BWP activation/deactivation. However, how to signal it during initial access is a part of initial access discussion, and we should leave the discussion up to initial access discussion.
Proposal 4: An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by UE-specific RRC signaling.

4. Conclusion
In this contribution, we presented the remaining issues on BWP, especially activation/deactivation of BWPs. Based on the discussion, we made the following proposals.
Proposal 1: 

· For unpaired spectrum, 

· If the DL and UL BWPs of a DL/UL BWP pair are of the same bandwidth, the DL and UL BWPs of a DL/UL BWP pair share the same center frequency. 
· If the DL and UL BWPs of a DL/UL BWP pair are of different bandwidth, the DL and UL BWPs of a DL/UL BWP pair may have different center frequencies as long as the smaller bandwidth of a BWP is fully covered by the larger bandwidth of the other BWP.
Proposal 2: UE switches to the BWP containing common search space for RACH procedure if UE triggers RACH procedure and the active DL BWP does not contain common search space for RACH procedure.

Proposal 3: In Pcell, for a UE, common search space for fallback operation (Type 1-PDCCH common search space with C-RNTI) can be configured in each BWP.
Proposal 4: An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by UE-specific RRC signaling.
References
[1] 3GPP R1-1718901, MediaTek, “Summary of bandwidth part operation,” Oct. 2017.
- 1/3 -

[image: image2.jpg]RRC connected

Carrier bandwidth

BWP#2
w/o type 1 CSS

w/ type 1 CSS

RRC reconfiguration RRC connected




