3GPP TSG RAN WG1 Meeting #92bis 
R1-1807667
Sanya, China, April 16th – April 20th, 2018
Agenda Item: 7.1.3.4.1
Source: MediaTek Inc.

Title: 
Summary of Bandwidth Part Remaining Issues
Document for: Discussion
1 Remaining Issues
Based on my Tdoc review, issues identified by companies’ Tdocs are summarized and categorized into four groups as follows. This meeting, the following highlighted issues are prioritized and then others if time is permitted.
· Issues with RAN2 impacts
· Configurability of BWPI field in DCI (6143 by Nokia)

· Implicit CSS configuration within the overlapped bandwidth of two BWPs (7277 by Motorola)

· Issues with RAN1 impacts only

· DCI interpretation for different BWPs (5892 by Huawei, 6072 by vivo, 6135 by ZTE, 6143 by Nokia, 6300 by CATT, 6524 by Intel, 6629 by LGE, 6739 by Samsung, 6775 by MediaTek, 6964 by InterDigital, 7368 by Qualcomm)

· QCL assumption during BWP switching (6300 by CATT, 6390 by Panasonic, 6524 by Intel, 6775 by MediaTek, 7368 by Qualcomm) → invite MIMO people for discussion
· BWP transition rules, focusing on SRS & CSI (6775 by MediaTek, 7368 by Qualcomm) → invite MIMO people for discussion
· Working assumption on CSS configuration for BWP (6775 by MediaTek, 7070 by Docomo, 7277 by Motorola, 7368 by Qualcomm, 7270 by III)

· DC subcarrier indication (6524 by Intel)

· Uplink power control during UL BWP switching (5892 by Huawei)

· HARQ-ACK transmission during/after BWP switching (6629 by LGE) → addressed in CA
· Slot aggregation with BWP switching (6135 by ZTE)
· BWP switching by RRC signal (6629 by LGE) → addressed in RAN2
· Spec clarification with RAN1 impacts only

· Clarification on indicating the center of the channel bandwidth for a UE (5892 by Huawei)

· Clarification on cross-numerology scheduling (6143 by Nokia)
· Clarification on interpretation of K0 & K2 in case BWP switching (6868 by OPPO)

· Clarification on transition time of active BWP switching with same center frequency and bandwidth (6868 by OPPO)

· TP to resolve spec inconsistency between RAN1 & RAN2 on BWP configuration (7263 by Ericsson)

· TP to clarify the definition of “the lowest resource block of SS/PBCH block” in TS38.211 (5892 by Huawei, 6411 by Spreadtrum)

· TP to clarify BWP inactivity timer (7270 by III)

· TP to clarify UE behaviour of CSI report (6949 by Sharp) 
· Further enhancements with RAN1 impacts only
· Active DL BWP switching to initial active DL BWP triggered by paging short message for SI & ETWS/CMAS reception (6524 by Intel, 6775 by MediaTek)

· Fast CSI acquisition after BWP switching (6964 by InterDigital)

· Restriction of CSI measurement & SRS (7368 by Qualcomm)

· BWP bandwidth configuration granularity (7368 by Qualcomm)
2 Issues with RAN2 impacts
Issue #1: Configurability of BWPI field in DCI (6143 by Nokia)
Summary of companies’ views:
· Option #1: Introduce RRC parameter for configuration of BWPI field presence in the DCI 1_1 and 0_1, inform RAN2 about the decision
· Nokia
· Option #2: If a UE doesn’t support DCI-based active BWP switching, there is no BWPI field in the DCI format 1_1 (or DCI format 0_1); otherwise, there is 2-bit BWPI field in the DCI format 1_1 (or DCI format 0_1)
· MediaTek
Issue #2: Implicit CSS configuration within the overlapped bandwidth of two BWPs (7277 by Motorola)

Summary of companies’ views:
· NR supports a UE to use CSS configurations configured in another DL BWP and which are not explicitly configured in a current active DL BWP but within the bandwidth of the current active DL BWP

3 Issues with RAN1 impacts only
Issue #1: DCI size & interpretation for different BWPs (3653 by Huawei, 3761 by CATT, 3840 by vivo, 4049 by MediaTek, 4674 by InterDigital, 4762 by Nokia, 4809 by Qualcomm, 5058 by Docomo, 5199 by Ericsson, 5244 by WILUS)
Background:
	Working assumption: (RAN1 NR AH#1801)
· 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
Agreements: (RAN1#92bis)

Confirm the following working assumption with updates:

· 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
· The truncation is done from MSB (including the bit indicating the resource allocation type)

· Zero-padding is done for MSB


Summary of companies’ views:
· DCI format 1_1

	DCI Bitfield
	Size (bits)
	Proposals

	Carrier Indicator
	0, or 3; 

CA config. dependent (per UE)
	· Proposal #1: Applied, no UE interpretation change.
· MediaTek, Huawei, vivo, Intel, Samsung

	Identifier for DCI formats
	1
	· Proposal #1: Applied, no UE interpretation change.
· MediaTek, Huawei, vivo, Intel, Samsung

	Bandwidth part indicator
	0, 1, or 2; 

BWP config. dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Frequency domain resource assignment
	Variable;

BWP & RA type config. dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· Huawei, vivo, LGE
· Proposal #2: Applied, (1) For RA Type 0, UE interpretation based on the targeted DL BWP after truncation or zero-padding; (2) For RA Type 1 & truncation case, RIV interpretation based on the targeted DL BWP after truncation; (3) For RA Type 1 & zero-padding case, RIV interpretation based on original DL BWP after zero-padding, and linear scaling based on the RB number ratio of two DL BWPs.
· MediaTek, Intel, CATT
· Proposal #3: Applied, (1) For truncation case, UE interpretation based on the targeted DL BWP after truncation; (2) For zero-padding case, UE interpretation based on original DL BWP after zero-padding, and linear scaling based on the RB number ratio of two DL BWPs.

· Samsung

	Time domain resource assignment
	0, 1, 2, 3, or 4; 
pdsch-AllocationList dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· MediaTek, Huawei, Intel, LGE, Qualcomm
· Proposal #1a: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit
· vivo, CATT

· Proposal #2: Applied, and a UE assumes a default table
· Samsung

	VRB-to-PRB mapping
	0, or 1;

vrb-to-PRB-Interleaver dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.
· Huawei, Intel, LGE, Samsung
· Proposal #1a: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE assumes no interleaving.
· MediaTek (set to zero if bits exist), Qualcomm

	PRB bundling size indicator
	0, or 1;

prbBundlingEnabled dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· Huawei, Intel, LGE
· Proposal #1a: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0 (i.e. 2 PRBs).

· MediaTek (set to zero if bits exist), Samsung, Qualcomm

	Rate matching indicator
	0, 1, or 2;

rateMatchPatterns dependent (per DL BWP or per cell depending on type)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· Huawei, Intel, LGE
· Proposal #1a: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE assumes no rate matching.

· MediaTek (set to zero if bits exist), Samsung, Qualcomm

	ZP CSI-RS trigger
	0, 1, or 2;

ZP-CSI-RS-ResourceConfigList dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· MediaTek, Huawei, Intel, LGE
· Proposal #1a: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE assumes no rate matching.

· Samsung
· Proposal #2a: Ignored, and a UE assume default behaviour

· Qualcomm

	Modulation and coding scheme for TB1
	5

mcs-Table dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP.

· MediaTek, Huawei, vivo, Intel, Samsung

	New data indicator for TB1
	1
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Redundancy version for TB1
	2
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Modulation and coding scheme for TB2
	5;

mcs-Table dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP.

· Huawei, vivo, Intel
· Proposal #2: Ignored, and a UE assumes single TB.
· MediaTek (set to zero), LGE, Samsung, Qualcomm

	New data indicator for TB2
	1
	· Proposal #1: Applied, no UE interpretation change.

· Huawei, vivo, Intel
· Proposal #2: Ignored, and a UE assumes single TB.

· MediaTek (set to zero), LGE, Samsung, Qualcomm

	Redundancy version for TB2
	2
	· Proposal #1: Applied, no UE interpretation change.

· Huawei, vivo, Intel
· Proposal #2: Ignored, and a UE assumes single TB.

· MediaTek (set to zero), LGE, Samsung, Qualcomm

	HARQ process number
	4;

nrofHARQ-processesForPDSCH dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung


	Downlink assignment index
	0 for semi-static HARQ-ACK codebook,

2 for single cell + dynamic HARQ-ACK codebook, or 

4 for multiple cells + dynamic HARQ-ACK codebook (per UE)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung


	TPC command for scheduled PUCCH
	2; 

pucch-PowerControl dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the active UL BWP (or the UL BWP paired with the indicated DL BWP in unpaired spectrum).

· MediaTek, Huawei, vivo, Intel, Samsung

	PUCCH resource indicator
	3;

resourceSets dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the active UL BWP (or the UL BWP paired with the indicated DL BWP in unpaired spectrum).

· MediaTek, Huawei, vivo, Intel, Samsung

	PDSCH-to-HARQ feedback timing indicator
	3;

K1 value RRC configuration dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation on the set of configured K1 values is based on the targeted DL BWP; UE interpretation on the numerology for HARQ-ACK transmission is based on the active UL BWP.

· MediaTek, Huawei, vivo, Intel, Samsung

	Antenna port(s)
	4, 5, or 6;

DL MIMO config. dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· Huawei, vivo, Intel, CATT
· Proposal #1a: Applied, UE interpretation based on fixed tables predefined in the spec

· Qualcomm
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0 
· MediaTek (set to zero), LGE, Samsung

	Transmission configuration indication
	0, or 3;

tci-PresentInDCI dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0, i.e. follow the TCI for the scheduling PDCCH.
· MediaTek (set to zero if bits exist), LGE, Samsung, Qualcomm

	SRS request
	2, or 3; 

SUL (per cell) & SRS resource config. dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the active UL BWP (or the UL BWP paired with the indicated DL BWP in unpaired spectrum) after truncation or zero-padding (if needed).

· Huawei, vivo, Intel, CATT, LGE
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0 

· MediaTek (set to zero), Samsung

	CBG transmission information (CBGTI)
	0, 2, 4, 6, or 8;

CBG config. dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· Huawei, Intel
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0.
· MediaTek (set to zero if bits exist), Samsung

	CBG flushing out information (CBGFI)
	0, or 1;

CBG config. dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· Huawei, Intel
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0.

· MediaTek (set to zero if bits exist), Samsung

	DMRS sequence initialization
	1;

dmrs-Downlink dependent (per DL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP.

· Huawei, vivo, Intel
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 1_0.

· MediaTek (set to zero), Samsung


· DCI format 0_1

	DCI Bitfield
	Size (bits)
	Proposals

	Carrier Indicator
	0, or 3; 

CA config. dependent (per UE)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	UL/SUL indicator
	0, or 1;

SUL config. dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Identifier for DCI formats
	1
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Bandwidth part indicator
	0, 1, or 2; 

BWP config. dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Frequency domain resource assignment
	Variable;

BWP & RA type config. dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted DL BWP after truncation or zero-padding.

· Huawei, vivo, LGE
· Proposal #2: Applied, (1) For RA Type 0, UE interpretation based on the targeted UL BWP after truncation or zero-padding; (2) For RA Type 1 & truncation case, RIV interpretation based on the targeted UL BWP after truncation; (3) For RA Type 1 & zero-padding case, RIV interpretation based on original UL BWP after zero-padding, and linear scaling based on the RB number ratio of two UL BWPs.
· MediaTek, Intel, CATT
· Proposal #3: Applied, (1) For truncation case, UE interpretation based on the targeted UL BWP after truncation; (2) For zero-padding case, UE interpretation based on original UL BWP after zero-padding, and linear scaling based on the RB number ratio of two UL BWPs.

· Samsung

	Time domain resource assignment
	0, 1, 2, 3, or 4; 
pusch-AllocationList dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· MediaTek, Huawei, Intel, LGE, Qualcomm
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP for the case of more than 0 bits after truncation or zero-padding, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Applied, and a UE assumes a default table

· Samsung

	Frequency hopping flag
	0, or 1;

RA type config. dependent & only applicable to RA type 1 (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel, LGE, Samsung
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE assumes no frequency hopping for RA Type 1.

· MediaTek (set to zero if bits exist), Qualcomm

	Modulation and coding scheme
	5;

mcs-Table or mcs-TableTransformPrecoder dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP.

· MediaTek, Huawei, vivo, Intel, Samsung

	New data indicator
	1
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	Redundancy version
	2
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	HARQ process number
	4 (fixed at 16 HARQ processes)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel, Samsung

	1st downlink assignment index
	1 for semi-static HARQ-ACK codebook;

2 for dynamic HARQ-ACK codebook with single HARQ-ACK codebook. (per UE)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel
· Proposal #2: Ignored

· Samsung

	2nd downlink assignment index
	2 for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks, i.e. TB-based + CBG-based;

0 otherwise. (per UE)
	· Proposal #1: Applied, no UE interpretation change.

· MediaTek, Huawei, vivo, Intel
· Proposal #2: Ignored

· Samsung

	TPC command for scheduled PUSCH
	2;

pusch-PowerControl dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP.

· MediaTek, Huawei, vivo, Intel, Samsung

	SRS resource indicator
	Variable; 

SRS-SetUse dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #1b: Applied, UE interpretation based on fix tables defined in the spec

· Qualcomm
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), LGE, Samsung

	Precoding information and number of layers
	0, 1, 2, 3, 4, 5, or 6;

UL MIMO config. dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #1b: Applied, UE interpretation based on fix tables defined in the spec

· Qualcomm
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), LGE, Samsung

	Antenna ports
	2, 3, 4, or 5;

UL MIMO config. dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, vivo, Intel, CATT
· Proposal #1a: Applied, UE interpretation based on fix tables defined in the spec

· Qualcomm

· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero), LGE, Samsung

	SRS request
	2 or 3;

SUL (per cell) & SRS resource config. dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, vivo, Intel, CATT
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero), Samsung

	CSI request
	0, 1, 2, 3, 4, 5, or 6;

ReportTriggerSize dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), Samsung
· Proposal #2a: Ignored, and a UE assumes default behaviour

· Qualcomm

	CBG transmission information (CBGTI)
	0, 2, 4, 6 or 8;

maxCodeBlockGroupsPerTransportBlock dependent (per cell)
	· Proposal #1: Applied, no UE interpretation change.

· Huawei, Intel
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), Samsung

	PTRS-DMRS association
	0 or 2;

UL-PTRS and PUSCH-tp dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #1b: Applied, UE interpretation based on fix tables defined in the spec

· Qualcomm
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), LGE, Samsung

	beta_offset indicator
	0 or 2;

uci-on-PUSCH dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), Samsung
· Proposal #2a: Ignored, and a UE assumes semi-static beta values configured by higher layers

· Qualcomm 

	DMRS sequence initialization
	0 or 1;

PUSCH-tp dependent (per UL BWP)
	· Proposal #1: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding.

· Huawei, Intel
· Proposal #1a: Applied, UE interpretation based on the targeted UL BWP after truncation or zero-padding for the case of more than 0 bits, and a UE assumes a default state for the case of 0 bit

· vivo, CATT
· Proposal #2: Ignored, and a UE follows the same assumption as DCI format 0_0.

· MediaTek (set to zero if bits exist), Samsung, Qualcomm


Draft proposals:
· For DCI format 1_1 used for active BWP switching,
· No UE interpretation change for the following DCI bitfields

· Carrier indicator

· Bandwidth part indicator

· New data indicator for TB1

· Redundancy version for TB1
· HARQ process number

· Downlink assignment index

· A UE interprets the bitfield value based on the corresponding configuration of the indicated DL BWP after truncation or zero-padding (if needed) for the following DCI bitfields
· Modulation and coding scheme for TB1
· [PDSCH-to-HARQ feedback timing indicator]
· Time domain resource assignment
· [ZP CSI-RS trigger]
· [Antenna ports]
· In case of UL transmission is not dropped, a UE interprets the bitfield value based on the active UL BWP in paired spectrum or the UL BWP paired with the indicated DL BWP in unpaired spectrum after truncation or zero-padding (if needed) for the following DCI bitfields

· TPC command for scheduled PUCCH

· PUCCH resource indicator

· SRS request

· A UE ignores the following DCI bitfields and follows the TCI used by the scheduling PDCCH for the scheduled PDSCH
· Transmission configuration indication (invite MIMO people for discussion)
· A UE ignores the following DCI bitfields

· Modulation and coding scheme for TB2

· New data indicator for TB2

· Redundancy version for TB2

· Continue discussion for the following DCI bitfields this week

· Identifier for DCI formats
· Frequency domain resource assignment

· VRB-to-PRB mapping

· PRB bundling size indicator

· Rate matching indicator

· CBG transmission information (CBGTI)

· CBG flushing out information (CBGFI)

· DMRS sequence initialization

· For DCI format 0_1 used for active BWP switching,

· No UE interpretation change for the following DCI bitfields
· Carrier indicator

· UL/SUL indicator

· Identifier for DCI formats

· Bandwidth part indicator

· New data indicator

· Redundancy version

· HARQ process number

· 1st downlink assignment index

· 2nd downlink assignment index

· A UE interprets the bitfield value based on the corresponding configuration of the indicated UL BWP after truncation or zero-padding (if needed) for the following DCI bitfields

· Modulation and coding scheme

· TPC command for scheduled PUSCH

· Time domain resource assignment

· SRS request
· Continue discussion for the following DCI bitfields this week

· Frequency domain resource assignment
· Frequency hopping flag

· SRS resource indicator
· Precoding information and number of layers

· Antenna ports

· CSI request

· CBG transmission information (CBGTI)

· PTRS-DMRS association

· Beta_offset indicator

· DMRS sequence initialization

Issue #2: QCL assumption during BWP switching (6300 by CATT, 6390 by Panasonic, 6524 by Intel, 6775 by MediaTek, 7368 by Qualcomm) → Invite MIMO people for discussion
Summary of companies’ views:
· Option #1: A UE uses the latest TCI for PDCCH reception in the old active DL BWP for PDCCH & PDSCH reception in the new active DL BWP until a new TCI indication is activated via MAC CE
· MediaTek, Panasonic, Qulacomm
· Option #2: No additional specification needed
· Intel

· Option #3: Leave the decision to MIMO session

· CATT

Draft proposal:
Issue #3: BWP transition rules, focusing on SRS & CSI (6775 by MediaTek, 7368 by Qualcomm) → Invite MIMO people for discussion
Summary of companies’ views on SRS:
· 6775 by MediaTek:
· A UE drops the SRS transmission triggered by DCI format 0-1 or DCI format 1-1 during & after active UL BWP switching.

· 7368 by Qualcomm:
· For unpaired spectrum operation, SRS request triggered by DCI Format 0-1 or 1-1 is dropped during or after a BWP switch.
Summary of companies’ views on CSI report:
· 6775 by MediaTek: 
· A UE drops the A-CSI report triggered by DCI format 0-1 during & after active DL or UL BWP switching
· A UE drops P-CSI and SP-CSI report during & after active DL or UL BWP switching
· 7368 by Qualcomm:
· Upon DL BWP switch, the activated PUSCH-based SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state.

· Upon UL BWP switch, the activated PUSCH-based SP-CSI report setting transitions to inactivated state. New activation message is required to transition the SP-CSI report setting back to activated state.
Issue #4: Working assumption on CSS configuration for BWP (6775 by MediaTek, 7070 by Docomo, 7277 by Motorola, 7368 by Qualcomm, 7270 by III)
Background:
In RAN1#91, agreements related to CSS configuration on PCell/PScell and SCell are captured as follows though some parts related to BWP remain working assumptions.

	Agreements: (RAN1#91)

· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.

· In Rel.15, 

· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only

· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only

· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· Working assumption: In Rel.15, 

· A UE is expected to monitor C-SS (if configured) in the activated BWP

· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.

· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.
· C-SS (at least for SFI/PI if configured) in a Scell:
· On C-SS, Yp ,kp= 0.

· Working assumption: All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.


In addition, in RAN2#101bis, the following have been agreed for RAR & RACH.

	Agreements: (RAN2#101bis)

· RAN2 understands that the purpose of the linking is that the network transmits a RAR on the DL BWP linked with UL BWP where the UE transmits the preamble.
· RAN2 assumes that if UL BWP is used for the UL/DL linking for CB RACH, the UL BWP start position need to be the same for all UEs that can use this RACH resource.

· We confirm to use 1-to-1 BWP linking for RACH


Summary of companies’ views:
· Option #1: Confirm the working assumption & clarify that CSS in each DL BWP + PRACH resources in part of UL BWPs
· MediaTek
· Option #2: Confirm the working assumption & clarify that CSS in each DL BWP + PRACH resources in each UL BWP
· Docomo
· Option #3: Confirm the working assumption & clarify that CSS in part of DL BWPs + PRACH resources in part of UL BWPs

· III

· Option #4: No need to confirm the working assumption; specs already support it

· Qualcomm

· Option #5: Confirm the working assumption & clarify that CSS in part or each of DL BWPs + PRACH resources in part or each of UL BWPs (up to gNB implementation). Common PRACH/RACH configuration (‘RACH-ConfigCommon’ ‘RACH-ConfigGeneric’) can be different in each BWP. 
· Motorola Mobility, Lenovo
Issue #5: DC subcarrier indication (6524 by Intel)
Background:

	Agreement from RAN1 #86

Agreement: 

· No explicit DC subcarrier is reserved both for DL and UL
Agreement from RAN1 #86bis

Agreements:
· Regarding DC present within the transmitter,

· DC Handling of DC subcarrier in transmitter side is specified

· Receiver knows where DC subcarrier is or is informed (e.g., by specification or signaling) of where DC subcarrier is or if DC subcarrier is not present within receiver bandwidth

· When receiver is informed DC subcarrier is present, FFS: transmitter DC subcarrier is punctured, rate matched, modulated, or EVM is not specified

· When DC subcarrier is not present, all subcarriers within the receiver bandwidth are transmitted

Agreements:
· Receiver side

· No special handling of the DC subcarrier(s) on the receiver side is specified in RAN1

· Behavior left to implementation, the receiver may for example puncture data received on the DC subcarrier

Agreement from RAN1 2017 Adhoc 1

Agreements:
· Handling of transmitter DC subcarrier at the transmitter (update of previous agreement)

· DL

· UE may assume transmit DC subcarrier at the transmitter (gNB) side is modulated i.e., data is neither rate-matched nor punctured.

· Signal quality requirement (e.g., EVM) corresponding to DC subcarriers is up to RAN4.

· UL

· Transmit DC subcarrier at the transmitter (UE) side is modulated i.e., data is neither rate-matched nor punctured.

· Signal quality requirement (e.g., EVM) corresponding to DC subcarriers is up to RAN4.

· The transmitter DC subcarrier at the transmitter (UE) side should avoid collisions at least with DMRS if possible

· The specification should define at least one particular subcarrier as the candidate position of DC subcarrier, e.g., DC subcarrier is located at the boundary of PRBs

· This should be considered in the RS design for NR

· Specify means for the receiver to determine DC subcarrier location

· This involves semi-static signalling from UE and also standard specified DC subcarrier location

· FFS how to determine and how to indicate DC subcarrier location in the case of bandwidth adaptation

· Note that above DC subcarrier can be interpreted as DC subcarrier candidate

Agreements:
· RAN1 should consider the impact of the potential receiver DC subcarrier collision with RS used by that receiver, and whether NR design would offer the possibility of collision free operation

· Note that this does not create the requirement for receiver on receiver DC subcarrier handling

Conclusion from RAN1 #88bis

Conclusion:

· Consider the issue of collision between DC subcarrier and DMRS. 

· Evaluate and analyze whether it can be solved by implementation or if DMRS design needs to take DC subcarrier into account


Summary of companies’ views:
· If candidate Tx DC subcarrier signalling is to be supported, support for both DL and UL. The candidate Tx DC subcarrier signalling to support the following properties:

· candidate Tx DC subcarrier indication for each configured BWP

· Ability to indicate candidate Tx DC subcarrier(s) whenever BWP(s) and/or CC are (re)configured

· Flexible candidate Tx DC subcarrier position including the ability to indicate the Tx DC subcarrier placement within the BWP and also outside the BWP and also indicat no valid subcarrier position within the CC

Issue #6: Uplink power control during UL BWP switching (5892 by Huawei)
Summary of companies’ views:
· UE shall consider 
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 value as changed during UL BWP switching even if the values in the old BWP and the new BWP are configured the same.
Issue #7: HARQ-ACK transmission during/after BWP switching (6629 by LGE) → addressed in CA
Issue #8: Slot aggregation with BWP switching (6135 by ZTE)

Background:
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Summary of companies’ views:
· The RB mapping between two BWPs should be considered for BWP switching in slot-aggregation
Issue #9: BWP switching by RRC signal (6629 by LGE) → addressed in RAN2
4 Spec clarification with RAN1 impacts only
Issue #1: Clarification on indicating the center of the channel bandwidth for a UE (5892 by Huawei)
Issue #2: Clarification on cross-numerology scheduling (6143 by Nokia)
Issue #3: Clarification on interpretation of K0 & K2 in case BWP switching (6868 by OPPO)
Issue #4: Clarification on transition time of active BWP switching with same center frequency and bandwidth (6868 by OPPO)
Issue #5: TP to resolve spec inconsistency between RAN1 & RAN2 on BWP configuration (7263 by Ericsson)

Issue #6: TP to clarify the definition of “the lowest resource block of SS/PBCH block” in TS38.211 (5892 by Huawei, 6411 by Spreadtrum)

Issue #7: TP to clarify BWP inactivity timer (7270 by III)

Issue #8: TP to clarify UE behaviour of CSI report (6949 by Sharp) 

5 Further enhancements with RAN1 impacts only
Issue #1: Active DL BWP switching to initial active DL BWP triggered by paging short message for SI & ETWS/CMAS reception (6524 by Intel, 6775 by MediaTek)
Issue #2: Fast CSI acquisition after BWP switch (6964 by InterDigital)
Issue #3: Restriction of CSI measurement & SRS (7368 by Qualcomm)
Issue #4: BWP bandwidth configuration granularity (7368 by Qualcomm)
6 Appendix: agreement summary
6.1 Relationship between CA & BWP
	Agreements: (RAN1 #88)

· Resource allocation for data transmission for a UE not capable of supporting the carrier bandwidth can be derived based on a two-step frequency-domain assignment process 
· 1st step: indication of a bandwidth part
· 2nd step: indication of the PRBs within the bandwidth part
· FFS definitions of bandwidth part
· FFS signaling details
· FFS the case of a UE capable of supporting the carrier bandwidth

Agreements: (RAN1 NR AH#1709)

· 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: (RAN1 NR AH#1709)

· 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: (RAN1 #90bis)
· For an Scell, RRC signaling for Scell configuration/reconfiguration indicates the first active DL BWP and/or the first active UL BWP when the Scell is activated

· NR supports Scell activation signaling that doesn’t contain any information related to the first active DL/UL BWP

· For an Scell, active DL BWP and/or UL BWP are deactivated when the Scell is deactivated

· Note: it’s RAN1 ‘s understanding that Scell can be deactivated by an Scell timer
Agreements: (RAN1 #90bis)

· For an Scell, a UE can be configured with the following:

· a timer for timer-based active DL BWP (or DL/UL BWP pair) switching, along with a default DL BWP (or the default DL/UL BWP pair) which is used when the timer is expired

· The default DL BWP can be different from the first active DL BWP

· For Pcell, the default DL BWP (or DL/UL BWP pair) can be configured/reconfigured to a UE

· If no default DL BWP is configured, the default DL BWP is the initial active DL BWP


6.2 Initial active BWP
	Agreements: (RAN1 #89)
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))

· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling

· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement

· FFS: Details of measurement configuration
Agreements: (RAN1 #89)
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range

· At least, for one RACH preamble format ,the bandwidth should be equal to or smaller than a certain UL bandwidth of NR that all UE can support in each frequency range

· This implies there could be other RACH preamble format with larger bandwidth than a certain bandwidth of NR that all UE can support
Agreements: (RAN1 #89)
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH

· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH

· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH
Agreements: (RAN1 #90)
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established

· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band

· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda
Agreements: (RAN1 #90bis Initial Access)
· UE minimum bandwidth in the context of confinement of RMSI and CORESET containing PDCCH scheduling RMSI is defined as the largest bandwidth that all UEs must support regardless of UE capability, which is at least no less than the SS/PBCH bandwidth.

· Bandwidth for RMSI and and CORESET containing PDCCH scheduling RMSI supports at least the same bandwidth as SS/PBCH (e.g.,[24 PRBs]).

· Note: The UE minimum bandwidth will be finally determined by RAN4.
Agreements: (RAN1 #90bis Initial Access)
· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.

· PDSCH delivering RMSI are confined within the initial active DL BWP
Agreements: (Email discussion after RAN1 #90bis RACH)
· The numerology of the initial active UL BWP is the same as the numerology of Msg3 PUSCH configured in RMSI. 

· For paired spectrum, the frequency position of the initial active UL BWP can be configured in RMSI. 

· FFS how to indicate the frequency position 

· For unpaired spectrum, initial active DL and initial active UL BWP share the same center frequency.

· For SUL, the frequency position of the initial active UL BWP can be configured in RMSI.

· The bandwidth of the initial active UL BWP can be configured in RMSI.

Agreements: (Email discussion after RAN1 #90bis RACH)
· UE minimum Tx bandwidth is defined as the largest bandwidth that all UEs must support regardless of UE capability. 

· Note: The UE minimum Tx bandwidth will be finally determined by RAN4. 

· Bandwidth of the initial active UL BWP is equal to or narrower than UE minimum Tx bandwidth.
Agreements: (Email discussion after RAN1 #90bis RACH)
· FFS whether all FDMed PRACH transmission occasions configured by RMSI are confined within the initial active UL BWP or not.
· The transmission of PUSCH for Msg.3 and the transmission of PUCCH for Msg.4 HARQ feedback are confined within the initial active UL BWP.
Agreements: (Email discussion after RAN1 #90bis RACH)
· At least a single initial active UL BWP configured per cell-defining SSB is supported from UE’s perspective. 

· When SUL is configured, an additional initial active UL BWP for SUL can be independently configured.


6.3 BWP configuration
	Working assumption: (RAN1#88bis)
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE
· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE
· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth
· The bandwidth part may or may not contain the SS block

· Configuration of a bandwidth part may include the following properties
· Numerology
· Frequency location (e.g. center frequency)
· Bandwidth (e.g. number of PRBs)
· Note that it is for RRC connected mode UE
· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbour cell RRM
Agreements: (RAN1#89)
· Confirm the WA of RAN1#88bis.

· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)

· FFS: slot duration indication if RAN1 decides to not to downselect between 7 symbol and 14 symbols for NR slot duration

Agreements: (RAN1#89)
· In case of one active DL BWP for a given time instant, 

· Configuration of a DL bandwidth part includes at least one CORESET.
Agreement: (RAN1 NR AH#1706)
· For FDD, separate sets of bandwidth part (BWP) configurations for DL & UL per component carrier

· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS

· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For TDD, separate sets of BWP configurations for DL & UL per component carrier

· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS

· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For UE, if different active DL and UL BWPs are configured, UE is not expected to retune the center frequency of channel BW between DL and UL
Agreement: (RAN1 NR AH#1706)
· At least one of configured DL BWPs includes one CORESET with common search space at least in primary component carrier

· Each configured DL BWP includes at least one CORESET with UE-specific search space for the case of single active BWP at a given time
· In case of single active BWP at a given time, if active DL BWP does not include common search space, then UE is not required to monitor the common search space
Agreement: (RAN1 NR AH#1706)
· In configuration of a BWP,

· A UE is configured with BWP in terms of PRBs. 

· The offset between BWP and a reference point is implicitly or explicitly indicated to UE.

· FFS for reference point, e.g., center/boundary of NR carrier, channel number used for sync. and/or channel raster, or center/boundary of RMSI BW, center/boundary of SS block accessed during the initial access, etc.

· NR supports MU-MIMO between UEs in different (but overlapping) BWPs
Agreement: (RAN1#90bis)
· 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
Agreement: (RAN1#90bis)
· For a UE, a configured DL (or UL) BWP may overlap in frequency domain with another configured DL (or UL) BWP in a serving cell
Agreement: (RAN1#90bis)
· For each serving cell, the maximal number of DL/UL BWP configurations is

· For paired spectrum: 4 DL BWPs and 4 UL BWPs

· For unpaired spectrum: 4 DL/UL BWP pairs

· For SUL: 4 UL BWPs
Agreement: (RAN1#90bis)
· In a serving cell where PUCCH is configured, each configured UL BWP includes PUCCH resources
Agreements: (RAN1#90bis)
· 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

Agreements: (RAN1#90bis)
· A DL (or UL) BWP is configured to a UE by resource allocation Type 1 with granularity as follows

· Granularity of starting frequency location: 1 PRB

· Granularity of bandwidth size: 1 PRB

· Note: The above granularity doesn’t imply that a UE shall adapt its RF channel bandwidth accordingly
Conclusion: (RAN1#91)

· No change on DL/UL BWP pairing for unpaired spectrum in RAN1#90bis and it’s up to specification rapporteur’s decision on how to simplify the specification text as long as the linking between DL BWP and UL BWP sharing the same center frequency is kept.
Agreements: (RAN1#91)
· Semi-static configuration of the set of values of K0, the set of values of K1 and the set of values of K2 for a UE can be BWP-specific

· Note: there is no BWP-specific default value(s) defined for K0/K1/K2
Conclusion: (RAN1#91)

· There is no consensus to introduce BWP with size 0 in Rel-15 

· There is no consensus to introduce power saving BWP in Rel-15
Agreements: (RAN1 NR AH#1801)

· DL BWP and UL BWP with the same BWP index are implicitly paired for unpaired spectrum
· The previously introduced RRC parameter BWP-pair-index is no longer useful and thus is to be removed 
· This is to be reflected in the updated spreadsheet (to make it clear that the parameter is “cancelled”)
· DL-BWP-index as BWP index in DL assignment and UL-BWP-index as BWP index in UL grant for unpaired spectrum
Agreements: (RAN1#92)

· Add active-BWP-DL-Pcell & active-BWP-UL-Pcell in the RRC parameter list to allow activating DL or UL BWP by dedicated RRC signalling in BWP configuration

· Value range is 0, 1, 2, 3 for both parameters, depending on the number of configured DL or UL BWP
Agreements: (RAN1#92)

· Value range of locationAndBandwidth is 0 ~ (275*(275+1)/2-1) = 37949, which requires 16 bits
Agreements: (RAN1#92bis)
· Regarding the discrepancy in RAN1 and RAN2 agreements w.r.t. initial active BWP vs. the up to configured 4 BWPs, to adopt the RAN2 agreements and make necessary RAN1 spec update
· The corresponding TP is shown below:

------------------------------------- Begin Text Proposal Sec 7.3.1.1.2 of 38.212 --------------------------------------

< Omitted >

-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL bandwidth parts 
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Table 7.3.1.1.2-1: Bandwidth part indicator 
Value of BWP indicator field
Bandwidth part
1 bit
2 bits
0
00
First bandwidth part configured by higher layers
1
01
Second bandwidth part configured by higher layers
10
Third bandwidth part configured by higher layers
11
Fourth bandwidth part configured by higher layers
------------------------------------- End Text Proposal Sec 7.3.1.1.2 of 38.212 -----------------------------------------
------------------------------------- Begin Text Proposal Sec 7.3.1.2.2 of 38.212 --------------------------------------

< Omitted >
-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL bandwidth parts 
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------------------------------------- End Text Proposal Sec 7.3.1.2.2 of 38.212 -----------------------------------------
Agreements: (RAN1#92bis)

· To adopt the following TP:

------------------------------------- Begin Text Proposal Sec 12 of 38.213 --------------------------------------
< Omitted >

For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is configured the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:

· a subcarrier spacing provided by higher layer parameter DL-BWP-mu or UL-BWP-mu;

· a cyclic prefix provided by higher layer parameter DL-BWP-CP or UL-BWP-CP;
· a PRB offset with respect to the PRB determined by higher layer parameters offset-pointA-low-scs and ref-scs and a number of contiguous PRBs provided by higher layer parameter DL-BWP-BW or UL-BWP-BW; 
· a starting PRB and a number of contiguous PRBs indicated by higher layer parameter locationAndBandwidth which is interpreted as RIV according to [5.1.2.2.2, TS 38.213], setting 
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· an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index;
· DCI format 1_0 or DCI format 1_1 detection to a PDSCH reception timing values by higher layer parameter DL-data-time-domain, PDSCH reception to a HARQ-ACK transmission timing values by higher layer parameter DL-data-DL-acknowledgement, and DCI format 0_0 or DCI format 0_1 detection to a PUSCH transmission timing values by higher layer parameter UL-data-time-domain; 
< Omitted >
------------------------------------- End Text Proposal Sec 12 of 38.213 --------------------------------------


6.4 Active BWP operation
	Agreements: (RAN1#89)
· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 

· It does not imply that it is required for UE to support different numerologies at the same instance.

· FFS: TB to bandwidth part mapping

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.

· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching
Agreements: (RAN1#90bis)
· For a UE, DCI format size itself is not part of RRC configuration irrespective of BWP activation & deactivation in a serving cell

· Note: DCI format size may still depend on different operations and/or configurations (if any) of different information fields in the DCI
Agreement: (RAN1#90bis MIMO)

· Following TRS BWs are supported in NR

· min(BWP, ~50RBs)

· FFS: BWP

· UE is not expected to receive TRS outside the BWP

· TRS RB position is configured by gNB

Agreement: (RAN1#90bis MIMO)

· TRS can be configured on a carrier or on an active BWP when SS block is not present
Conclusion: (RAN1#91)

· It’s up to RAN2’s decision on any remaining issues regarding to BWP operation interaction with C-DRX

· It’s also up to RAN2’s decision whether it’s necessary to define default UL BWP in paired spectrum
Agreements: (RAN1#91)
· Support HARQ retransmission across DL (UL) BWPs when a UE’s active DL (UL) BWP is switched


6.5 DCI-based & timer-based active BWP switch
	Agreements: (RAN1 #89)
· In case of one active DL BWP for a given time instant, 
· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.

· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs

· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 
· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)
· Option #1: DCI (explicitly and/or implicitly) 
· Option #2: MAC CE
· Option #3: Time pattern (e.g. DRX like)
· Details FFS
Agreements: (RAN1 NR AH#1706)
· Activation/deactivation of DL and UL bandwidth parts can be
· by means of dedicated RRC signaling 
· Possibility to activate in the bandwidth part configuration

· by means of DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· by means of DCI could mean

· Explicit: Indication in DCI (FFS: scheduling assignment/grant or a separate DCI) triggers activation/deactivation
· Separate DCI means DCI not carrying scheduling assignment/grant
· Implicit: Presence of DCI (scheduling assignment/grant) in itself triggers activation/deactivation
· This does not imply that all these alternatives are to be supported. 
· FFS: by means of timer 
· FFS: according to configured time pattern
Agreements: (RAN1#90)
· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI

· FFS: In addition, MAC CE based approach is supported

· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part

· The default DL bandwidth part can be the initial active DL bandwidth part defined above 

· FFS: The default DL bandwidth part can be reconfigured by the network

· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)

· FFS: other conditions to switch to default DL bandwidth part

Agreements: (RAN1 NR AH#1709)

· 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)
Agreements: (RAN1#90bis)
· For paired spectrum, support a dedicated timer for timer-based active DL BWP switching to the default DL BWP

· A UE starts the timer when it switches its active DL BWP to a DL BWP other than the default DL BWP

· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL BWP
· FFS other cases
· A UE switches its active DL BWP to the default DL BWP when the timer expires
· FFS other conditions (e.g. interaction with DRX timer)
· For unpaired spectrum, support a dedicated timer for timer-based active DL/UL BWP pair switching to the default DL/UL BWP pair

· A UE starts the timer when it switches its active DL/UL BWP pair to a DL/UL BWP pair other than the default DL/UL BWP pair

· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL/UL BWP pair
· FFS other cases
· A UE switches its active DL/UL BWP pair to the default DL/UL BWP pair when the timer expires
· FFS other conditions (e.g. interaction with DRX timer)
· FFS the range and granularity of the timer
Agreements: (RAN1#91)
· For timer-based active DL BWP (DL/UL BWP pair) switching,

· Granularity of the timer: 1 ms (subframe) for sub6, 0.5 ms (half-subframe) for mmWave

· Maximal time length of the timer: approximately 50 ms

· It’s up to RAN2’s decision on a set of exact values for the timer initial setting and whether or not to enable/disable the timer (e.g., via a very large timer value)
Agreements: (RAN1#91)
· The value range of the transition time(s) of active BWP switching are up to RAN4 and it’s also up to RAN4 to decide whether the transition time(s) of active BWP switching is reported to the network as dedicated UE capability or not.
· LS to RAN4 to be prepared in R1-1721667 (JJ, Intel), which is approved and final LS in R1-1721712
Agreements: (RAN1#91)
· In unpaired spectrum, for timer-based active DL/UL BWP pair switching, a UE restarts the timer to the initial value when the following additional conditions are met

· It detects a DCI scheduling PUSCH for its current active DL/UL BWP pair

· It’s RAN1’s understanding that the remaining issues of timer-based active DL BWP (DL/UL BWP pair) switching (e.g. additional timer restarting/expiration conditions, inter-action with RACH procedure and grant-free scheduling) will be discussed in RAN2
· Send an LS to RAN2 – Peter A. (Qualcomm), R1-1721668, which is approved and final LS in R1-1721714
Agreements: (RAN1#91)
· A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum
Working assumption: (RAN1 NR AH#1801)
· 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
Agreements: (RAN1#92)
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum
Agreements: (RAN1#92)
· A UE is not expected to receive a DCI indicating active DL (UL) BWP change in OFDM symbols other than the first 3 OFDM symbols of a slot
Agreements: (RAN1#92bis)

· It’s RAN1’s understanding that the active DL (or UL) BWP switching delay (i.e. T μs) for two types of UE capability will be specified in RAN4 specs.

· Send LS to RAN4 – R1-1805727, which is approved, final LS in R1-1805755
· For DCI-based active DL (or UL) BWP switching, a UE is not expected to switch its active DL (or UL) BWP based on an active DL (or UL) BWP switching DCI which is considered as  invalid where invalidity is defined as when the signaled K0 (or K2) value in the DCI can’t guarantee the active DL (or UL) BWP switching delay equal to or larger than the one specified in RAN4 specs to the UE based on the UE’s capability.
Agreements: (RAN1#92bis)

Confirm the following working assumption with updates:

· 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
· The truncation is done from MSB (including the bit indicating the resource allocation type)

· Zero-padding is done for MSB


6.6 RRM/CSI measurement & SRS transmission
	Agreements: (RAN1#90)
· 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
Agreement: (RAN1#90bis MIMO)

· 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: (RAN1#91)
· A UE is expected to perform CSI measurement only within its active DL BWP at the time when the measurement occurs


6.7 PRB indexing
	Agreements: (RAN1 #89)
· Same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier
· FFS: PRB indexing
Agreements: (RAN1 NR AH#1706)
· Common PRB indexing is supported

· The indexing is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 

· The indexing is with respect to the reference point

· The indexing is with respect to a given numerology

· Note: Example usage of common PRB indexing is for scheduling group common PDSCH, RS sequences, BWP configuration, etc.

· UE-specific PRB indexing is supported

· It is indexed per BWP with respect to the configured SCS for the BWP

· Note: Example usage of UE-specific indexing is for scheduling UE-specific PDSCH

Agreements: (RAN1#90)
· Common PRB indexing is used at least for DL BWP configuration in RRC connected state

· The reference point is PRB 0, which is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 

· An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by high layer signaling

· FFS the configuration is by RMSI and/or UE-specific signaling

· The common PRB indexing is for maximum number of PRBs for a given numerology defined in Table 4.3.2-1 in 38.211
· FFS: common PRB indexing for RS generation for UE-specific PDSCH

· FFS: common PRB indexing for UL
Agreements: (RAN1#90bis)
· A UE is RRC signaled an offset between PRB 0 for common PRB indexing and a reference location 

· For DL in Pcell, the reference location is the lowest PRB of the cell-defining SSB

· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI

· For Scell, the reference location is the frequency location indicated in the SCell configuration

· For SUL, the reference location is the frequency location indicated in the SUL configuration 

· Note: For UL of unpaired spectrum, the reference location is the same with the DL of the unpaired spectrum.

· Note: the PRB 0 is intended for scrambling initialization, reference point for BWP configuration, etc.

· The range of offset values should be >276*4, with the detailed values FFS
Agreements: (RAN1#91)

· A UE is RRC signaled with the following for common PRB indexing

· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)

· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved

· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved

· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved

· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved

· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· Common PRB with index 0 for all SCSs contains point A

· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS

· The offset is indicated in the unit of PRB based on the given SCS

· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211

· Channel BW of the carrier configured to the UE

· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth

· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved

· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerology.

· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI

· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum

· The range of offset values is 0~(275*8-1), which requires 12 bits
Agreements: (RAN1#92bis)

· The existing higher-layer parameter SCS-SpecificCarrier provided to a UE via a dedicated RRC signal is also applicable to Scell & SUL
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