[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting AH 1801                     	                                           R1-1800680
Vancouver, Canada, January 22nd – 26th, 2018 

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	Other aspects of bandwidth Parts
[bookmark: Source]Agenda Item:	7.3.4.1
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In this contribution, we discuss following aspects of bandwidth part:
· Clarifications on BWP-specific configurations
· DCI formats/payloads for BWP switching
· Interaction between dynamic SFI and multiple BWP configurations

2. Clarifications on BWP-specific configurations
In NR, a UE is configured with one or more serving cells (i.e., non-CA or CA), and for each serving cell, the UE is further configured with one or more BWP configurations. For any of the features, necessary parameters/configurations belong to one of the following types: (0) UE common, (1) Per-UE (common for all the serving cells and for all the BWP configurations for a UE), (2) Per-CC (common for all the BWP configurations for each serving cell for a UE), and (3) Per-BWP. For some parameters/configurations, explicit agreements have been made which type it is classified, while not for others. We think it is necessary to clarify which type each parameter/configuration belongs to, especially taking into account the BWP configurations.
At the RAN1#91 meeting, RRC parameter list was sent to RAN2 [1]. It describes whether each parameter is Cell-specific (i.e., UE-common) or UE-specific, but it does not mention whether it is per BWP configuration or not. LTE was started from non-CA, in which case there are only UE-common and per-UE, and then was extended to CA; since it was step-by-step, whether the signalling is per-UE or per-CC was not so confusing. However, NR supports CA and multiple BWP configurations from the beginning. We propose to clarify the types of signalling in the RRC parameter list, and send the updated version to RAN2.
Proposal 1:
· Clarify whether each UE-specific parameter/configuration is per-UE or per-CC or per-BWP.
· Update the RRC parameter list and send it to RAN2.

3. DCI formats/payloads for BWP switching
For NR, switching across multiple BWP configurations is supported. At the RAN1#91 meeting, working assumption is made such that CSS is no longer ‘untouchable’; it is configurable by UE-specific RRC signaling, and is present for all the BWP configurations (even a BWP other than the initial active DL BWP) on the PCell.
Taking into account the above facts, for the case of multiple BWP configurations and BWP switching, it is no longer necessary to keep the size of a DCI format across different BWP configurations. UE can monitor DCI format(s) on search space(s) for a given active BWP, with determining the size(s) of the DCI format(s) according to the configurations of the current active BWP. It was considered that the change of the DCI format size across different BWP configurations may lose system robustness. However, the robustness problem, if exist, can no longer be resolved by aligning the DCI format size; there is no fixed/untouchable search space(s) for the UE.
Allowing different DCI format sizes across different BWP configurations is beneficial also to avoid optimization of designing frequency-domain RA field. A UE may be configured with different RA types, different bandwidths, and/or different RBG sizes (for RA type 0), etc, for different BWP configurations. Therefore, it would be difficult to find a reasonable way to align the frequency-domain RA field size for a DCI format across BWP configurations. Besides, again, alignment of DCI format size cannot achieve robustness.
For DCI format 0_0 and 1_0, there is no BWP indication field. Therefore, it is reasonable to consider that these DCI formats can schedule PDSCH or PUSCH on the current active BWP. Depending on which BWP is active, the payload size of the DCI format 0_0 and 1_0 could be switched.
For DCI format 1_0 and 1_1, there is a BWP indication field. If the payload size(s) of the DCI format 1_0 and 1_1 are determined based on the current active BWP, the size(s) of the frequency-domain RA field does not match with the RA type, bandwidth, and/or RBG size, of the scheduled BWP configuration. This can be resolved as following:
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is larger than that of the scheduled BWP (e.g., Y bits, where X > Y), Y bits of MSB or LSB are used, while remaining (X-Y) bits in the frequency-domain RA field in the scheduling DCI are ignored (or, set to all 0 or all 1).
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is smaller than that of the scheduled BWP (e.g., Y bits, where X < Y), all X bits are used, and remaining non-exist (Y-X) bits are considered as all 0 or all 1.
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Fig. 1	Cross-BWP scheduling.

For DCI format 2_0, 2_1, 2_2, 2_3, the configured payload size(s) is/are common for all the BWP configurations in the same serving cell while field position and/or SFI application can be BWP specific [1]. Therefore, there is no need to take into account the BWP switching for their designs.
Proposal 2:
· For BWP switching across different BWP configurations, payload size(s) of the DCI format 0_0, 1_0, 0_1, 1_1 is/are determined based on the active BWP where the DCI format(s) is/are monitored.
· With the active BWP switch, payload size(s) of the DCI formats is/are changed.
· For DCI format 1_0 and 1_1, for the case of cross-BWP scheduling,
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is larger than that of the scheduled BWP (e.g., Y bits, where X > Y), Y bits of MSB or LSB are used, while remaining (X-Y) bits in the frequency-domain RA field in the scheduling DCI are ignored (or, set to all 0 or all 1).
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is smaller than that of the scheduled BWP (e.g., Y bits, where X < Y), all X bits are used, and remaining non-exist (Y-X) bits are considered as all 0 or all 1.
· Payload size(s) of the DCI format 2_0, 2_1, 2_2, 2_3, is/are not impacted by the BWP switching.

4. Interaction between dynamic SFI and multiple BWP configurations
In the RAN1#90bis meeting, the following agreements were achieved regarding to dynamic SFI for one or more serving cells [4]. However, the interaction with multiple BWP configurations per cell is still unclear.
	Agreements at RAN1 #90bis meeting:
· For cross cell GC-PDCCH monitoring, support by RRC configuration for a UE the following:
· The same SFI can be applicable to more than one cell
· Different SFI fields in one GC-PDCCH can be applied to different cells
· FFS interaction with multiple BWP configuration per cell

· GC-PDCCH for dynamic SFI monitoring
· For same cell GC-PDCCH monitoring: UE is required to monitor at most one GC-PDCCH per spatial QCL per configuration period carrying dynamic SFI in the active BWP in the cell
· The coreset(s) is located in the first 1/2/3 symbols in a slot
· Configuration of GC-PDCCH for UE to monitor is FFS especially considering interaction with BWP configuration
· Note: This is not intended to address the case of multi-TRP which is deprioritized before Dec. 
· When configuring the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload length 
· When configuring the GC PDCCH monitoring for dynamic SFI for a serving cell, the gNB will configure the location of the bits used for the dynamic SFI in the payload


There are two different options regarding to the relationship between SFI and multiple BWP configuration:
· Option 1: The SFI field in DCI format 2_0 is per cell. 
· Option 2: The SFI filed in DCI format 2_0 is per BWP. 
Option 1 is simple, but has some restrictions on the SFI flexibility especially when different BWPs have different numerologies since different BWPs per cell should have the same slot formats. Option 2 can provide more flexibility since different BWPs per cell can have different slot formats by using different SFI fields. For illustration, fig.2 gives an example of DCI format 2_0 for SFI indication. In Fig.2a, different SFI fields are applied to different cells and one SFI field corresponds to one cell. In Fig.2b, different SFI fields are applied to different BWPs per cell and one SFI field correspond to one BWP. Option 1 is one special case of option 2 with all BWPs is indicated with the same SFI values. Therefore, we prefer option 2.
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Fig.2a SFI field in DCI format 2_0 is per cell.
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Fig.2b SFI field in DCI format 2_0 is per BWP.

Proposal 3:
· For multiple BWPs configuration, different SFI fields in DCI format 2_0 can be applied for different BWPs per cell.

5. Conclusion
In this contribution, remaining aspects of bandwidth part were discussed, and following proposals were made:
Proposal 1:
· Clarify whether each UE-specific parameter/configuration is per-UE or per-CC or per-BWP.
· Update the RRC parameter list and send it to RAN2.
Proposal 2:
· For BWP switching across different BWP configurations, payload size(s) of the DCI format 0_0, 1_0, 0_1, 1_1 is/are determined based on the active BWP where the DCI format(s) is/are monitored.
· With the active BWP switch, payload size(s) of the DCI formats is/are changed.
· For DCI format 1_0 and 1_1, for the case of cross-BWP scheduling,
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is larger than that of the scheduled BWP (e.g., Y bits, where X > Y), Y bits of MSB or LSB are used, while remaining (X-Y) bits in the frequency-domain RA field in the scheduling DCI are ignored (or, set to all 0 or all 1).
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is smaller than that of the scheduled BWP (e.g., Y bits, where X < Y), all X bits are used, and remaining non-exist (Y-X) bits are considered as all 0 or all 1.
· Payload size(s) of the DCI format 2_0, 2_1, 2_2, 2_3, is/are not impacted by the BWP switching.
Proposal 3:
· For multiple BWPs configuration, different SFI fields in DCI format 2_0 can be applied for different BWPs per cell.
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