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1. Introduction

In RAN1#89, RAN1 NR AH#2 and RAN1#90 meetings, a set of WFs were agreed on “bandwidth part” (BWP) [1][2][3]. In RAN1# NR AH3, three further agreements on BWP configuration and activation/deactivation have been reached [4]:
Agreement: In Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell
Agreements:
· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE

· FFS association of DL BWP and UL BWP

· FFS definition of an active cell in relation to DL BWP and UL BWP, whether or not there are cross-cell/cross-BWP interactions

Agreements:
· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell
· FFS whether & how for active BWP switching only without scheduling (including the case of UL scheduling without UL-SCH)
This paper addresses some open issues on BWP configuration and activation.
2. BWP configuration
Some open issues are discussed below:

How many BWPs can be configured?
Some companies propose to set the maximum number of configured BWPs to 4 for DL and UL respectively. We are fine with the number. Or, the maximum number of configured BWPs for UL may be reduced to 2.

However, from our perspective, different sets of BWPs can be configured for different DCI formats/scheduling types respectively. For example, some larger BWPs can be configured for non-slot-based scheduling than that for slot-based scheduling. If different DCI formats are defined for slot-based scheduling and non-slot-based scheduling, different BWPs can be configured for different DCI formats. This provides a further flexibility between different scheduling types without increasing DCI overhead. The 2-bit bitfield can be used to indicated a BWP among the four for the DCI format. So we propose 4 DL BWPs or [2 or 4] UL BWPs can be configured for each DCI formats. Same or different BWPs can be configured for different DCI formats.
Proposal 1: For each DCI format, maximum 4 DL BWPs or [2 or 4] UL BWPs can be configured.

· Same or different BWPs can be configured for different DCI formats.

· Same or different BWPs can be configured for slot-based scheduling and non-slot-based scheduling.
Necessity of paring configured DL BWP and UL BWP?
From our perspective, the potential motivation of paring a configured DL BWP and a configured UL BWP is to ensure a UL BWP for feedback signaling (e.g. HARQ-ACK) corresponding to the DL BWP. However, it has been agreed that a UL BWP can be configured by a UE-specific RRC signaling and/or activated by a UE-specific DCI. This is a more flexible and dynamic way to set up a DL/UL BWP pair. Therefore, we do not see a clear necessity of paring a configured DL BWP and a configured UL BWP for a FDD or a TDD system.
Proposal 2: DL BWPs and UL BWPs are independently configured for FDD or TDD.

How default BWP is defined/configured?
During the initial access procedure or when UE-specific BWP configuration is missed, a default BWP may be used. The default BWP can be derived from the SS block a UE used for its initial access. Hence, we do not see the necessity of a configurable default BWP. The default BWP for a UE can simply be in size of the UE BW capability and centered at SS block the UE used for initial access. Thus the default BWP can be determined by a UE without any additional signaling.

Proposal 2: Default BWP in PCell for a UE is in size of the UE BW capability and centered at SS block the UE used for initial access.

How to configure a CORESET in a DL BWP?
Althrough in principle a CORESET can be configured without using a BWP, configuring a CORESET based on a BWP may be a more attractive approach because it requires less signaling overhead. The first CORESET for a UE during the initial access can be configured based on its default BWP. The CORESET for monitoring PDCCH for RAR and paging can be configured based on a DL BWP. The CORESET for monitoring GC-PDCCH for SFI can be configured based on a DL BWP. The CORESET for monitoring GC-DCI for pre-emption indication can be configured based on a DL BWP. Except for the default DL BWP, the BWP index is indicated in the CORESET configuration.
Proposal 3: A CORESET is configured based on a DL BWP (BWP index is indicated in the CORESET configuration). 

· The CORESET for monitoring PDCCH for RMSI/OSI can be configured based on its default DL BWP (BWP index indication can be omitted). 
· The CORESET for monitoring PDCCH for RAR and paging can be configured based on a DL BWP.
· The CORESET for monitoring GC-PDCCH for SFI can be configured based on a DL BWP.
· The CORESET for monitoring GC-DCI for pre-emption indication can be configured based on a DL BWP.
How to configure a PUCCH resource (set) in a UL BWP?
Different types of PUCCH resource can be configured for different types of PUCCH. HARQ-ACK PUCCH resource should be DCI-indicated from RRC-configured RESET. Resource for SR/P-CSI reports may be purely RRC-configured. If there are 4 configured UL BWP, and if different PUCCH resources (sets) are configured based on each of the 4 BWPs, it will bring excessive signaling overhead. Each PUCCH resource set may consist dozens of resources (each with dozens of bits). Although RRC signaling can take relatively large overhead, configuring 4 bunches of PUCCH resources (sets) seems unnecessary. PUCCH does not need so much flexibility as PDSCH or PUSCH. If one UL BWP is wide enough, the PUCCH resource (set) configuration can only be based on this BWP. Hence for each type of PUCCH, configuring PUCCH resource (set) only based on one UL BWP should be considered.
Proposal 4: For each type of PUCCH (e.g. HARQ-ACK, SR, P-CSI), feasibility of configuring PUCCH resource (set) only based on one UL BWP should be studied.
3. BWP activation
Necessity of another DCI than scheduling DCIs for BWP activation?
We do not see the necessity of defining another type of DCI for BWP activation. If a BWP needs to be activated for PDSCH, PUSCH or PUCCH transmission, it can be activated in the corresponding scheduling DCI. If a BWP needs to be activated for monitoring a PDCCH, it can be periodically activated via a CORESET/search space configuration. If a BWP needs to be activated for a CSI estimation or mobility measurement, it can be activated via a CSI-RS resource configuration. Hence the motivation of introducing an additional DCI format is not justified.
Proposal 5: No additional DCI formats over scheduling DCIs is defined for BWP activation.
4. BWP configuration and activation for carrier aggregation
From our perspective, the BWPs are semi-statically configured via UE-specific RRC signaling. In a CA system, if a UE maintains RRC connection only with the primary component carrier (CC), the BWP in secondary CC would also need to be configured via RRC signaling in the primary CC.

Cross-CC BWP configuration in self scheduling scenario:

As depicted in Fig.1, multiple BWPs can be semi-statically configured to a UE via RRC signaling in PCell. DCI transmitted in SCell can indicate a BWP among the multiple configured BWP, and grant detailed resource based on the indicated BWP.
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Fig.1: Cross-CC BWP configuration in self scheduling scenario
Cross-CC BWP configuration in cross-CC scheduling scenario:

The cross-CC scheduling scenario is depicted in Fig.2. In this case the DCI transmitted in PCell indicates a BWP among the multiple configured BWPs, and grants detailed resource based on the indicated BWP.
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Fig.2: Cross-CC BWP configuration in inter-CC scheduling scenario
Proposal 6: Cross-CC BWP configuration is supported for carrier aggregation. 
· Detailed RA is based on BWP for both intra and cross-CC scheduling cases.
DL default BWP configuration for Scell:
When a SCell is activated, a DL BWP needs to be initially activated for configuring CORESET for monitoring the first PDCCH in Scell. This DL BWP serves as the default DL BWP in the SCell. However, since the UE performs initial access via a SS block in PCell, the default DL BWP in SCell cannot be derived from SS block for initial access. Hence the default DL BWP in Scell should be configured by RRC signaling in the PCell.
Proposal 7: Default DL BWP in a SCell is configured by RRC signaling in the PCell. 
· Other DL or UL BWPs can be activated via DCI in the PCell or the SCell.
5. Conclusions
Based on the analysis on remaining issues for BWP configuration and activation, followings are proposed:

Proposal 1: For each DCI format, maximum 4 DL BWPs or [2 or 4] UL BWPs can be configured.

· Same or different BWPs can be configured for different DCI formats.

· Same or different BWPs can be configured for slot-based scheduling and non-slot-based scheduling.
Proposal 2: DL BWPs and UL BWPs are independently configured for FDD or TDD.

Proposal 3: A CORESET is configured based on a DL BWP (BWP index is indicated in the CORESET configuration). 

· The CORESET for monitoring PDCCH for RMSI/OSI can be configured based on its default DL BWP (BWP index indication can be omitted). 
· The CORESET for monitoring PDCCH for RAR and paging can be configured based on a DL BWP.
· The CORESET for monitoring GC-PDCCH for SFI can be configured based on a DL BWP.
· The CORESET for monitoring GC-DCI for pre-emption indication can be configured based on a DL BWP.

Proposal 4: For each type of PUCCH (e.g. HARQ-ACK, SR, P-CSI), feasibility of configuring PUCCH resource (set) only based on one UL BWP should be studied.
Proposal 5: No additional DCI formats over scheduling DCIs is defined for BWP activation.
Proposal 6: Cross-CC BWP configuration is supported for carrier aggregation. 
· Detailed RA is based on BWP for both intra and cross-CC scheduling cases.
Proposal 7: Default DL BWP in a SCell is configured by RRC signaling in the PCell. 
· Other DL or UL BWPs can be activated via DCI in the PCell or the SCell.
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