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1 Summary of Agreements on BWP Operation
Until 3GPP RAN1 AH#3 2017, agreements on bandwidth part (BWP) operation can be summarized as follows.
· Usage scenarios of BWP operation includes the following
· Enabling reduced UE bandwidth capability within a wideband carrier
· Enabling reduced UE power energy consumption by bandwidth adaptation
· Relationship between CA & BWP
· 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
· Initial active BWP
· 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

· BWP configuration
· A bandwidth part consists of a group of contiguous PRBs

· The bandwidth size ranges from the SS block bandwidth to the maximal bandwidth capability supported by a UE in a component carrier
· The bandwidth part may or may not contain SS block
· Reserved resources can be configured within the bandwidth part
· For a connected-mode UE, one or multiple bandwidth part configurations for each component carrier can be semi-statically signaled to a UE and configuration parameters include

· Numerology (i.e. CP type, subcarrier spacing)
· Frequency location (the offset between BWP and a reference point is implicitly or explicitly indicated to UE) based on common PRB index for a give numerology
· Bandwidth size (in terms of PRBs)
· CORESET (required for each BWP configuration in case of single active DL bandwidth part for a given time instant)
· Separate sets of bandwidth part configurations for DL & UL per component carrier

· For TDD, a UE is not expected to retune the center frequency of channel BW between DL and UL if different active DL and UL BWPs are configured for the UE

· Search space type in CORESET
· At least one of configured DL BWPs includes one CORESET with common search space in Pcell

· 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 per component carrier
· Active BWP operation
· 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

· 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
· In case of single active DL BWP for a given time instant in a component carrier

· 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
· BWP activation/deactivation
· Activation by dedicated RRC signaling 
· Activation/deactivation by scheduling DCI with explicit indication
· Activation/deactivation by a 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 

· Specify necessary mechanism to enable UE RF retuning for active bandwidth part switching
2 Remaining Issues
Based on my best understanding, the following are remaining issues for bandwidth part operation.  In this meeting, we can focus on the discussion for at least the following highlighted issues.
· Relationship between CA & BWP
· When a Scell is activated, which DL BWP and which UL BWP are active?
· When an Scell is deactivated, what happen to active DL/UL BWP?

· Whether the network can activate a BWP on an Scell also by means of cross-carrier scheduling DCI?

· Initial active BWP → To be addressed by initial access agenda
· Whether the configuration of initial active DL BWP is the same as that for RMSI and its corresponding CORESET
· Where to signal the configuration of initial active UL BWP
· Support initial active DL/UL BWP in both Pcell and pScell?
· BWP configuration
· Association or pairing of DL BWP and UL BWP?

· Common search space support
· PUCCH resource configuration across BWP

· Max number of BWP configurations per carrier

· Active BWP operation

· AGC & synchronization tracking within active DL BWP, especially for that containing no SS-block

· Whether DCI size is dependent on the bandwidth of the active DL/UL BWP

· Whether support cross-BWP retransmission or not

· Whether support overlap BWP configuration from network and UE side or not
· Interaction with C-DRX operation
· DCI-based & timer-based active DL/UL BWP switching
· Timer-based active DL BWP switching
· Whether default DL BWP is configurable or not
· New timer or reuse DRX timer
· Triggering & resetting conditions of the timer
· Other remaining details of DCI-based DL/UL BWP switching?

· Support scheduling DCI with “zero” assignment (i.e. without scheduling downlink or uplink transmission) for active DL/UL BWP switching?
· Transition time of active BWP switching

· RRM/CSI measurement & SRS transmission

· Whether to support CSI measurement outside active BWP
· Reuse BWP configuration or separate configuration for RRM measurement
· Common PRB indexing
· PRB0 signaling for common PRB indexing on a Pcell and an Scell with SSB
· PRB0 signaling for common PRB indexing on an Scell with no SSB

· Common PRB indexing for FDD UL
· Other issues?
3 Relationship between CA & BWP
3.1 Background

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 2017 AH#3)
· 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 2017 AH#3)
· 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
3.2 Issues & proposals
Issue #1: When a Scell is activated, which DL BWP and which UL BWP are active?

· Alt. #1: BWP activation/deactivation based on Scell activation/deactivation
· For an Scell, RRC signaling for Scell configuration/reconfiguration is used for indicating which DL BWP and/or which UL BWP are initially activated when the Scell is activated
· For an Scell, active DL BWP and/or UL BWP are deactivated when the Scell is deactivated
· Support: MediaTek (18327), Samsung (17675), OPPO (18050), AT&T (initially activated DL/UL BWP is the default one in Scell, 18404)
· Alt. #2: Scell activation/deactivation is implicitly determined by BWP activation/deactivation
· Support: Qualcomm (unified framework for configuration/activation/deactivation of CC and BWP, 18581)
Draft proposals: 

· For an Scell, RRC signaling for Scell configuration/reconfiguration is used for indicating which DL BWP and/or which UL BWP are initially activated when the Scell is activated
· For an Scell, active DL BWP and/or UL BWP are deactivated when the Scell is deactivated
Issue #2: For an Scell, whether the initial active DL/UL BWP and the default DL/UL BWP can be configured to be different?
· Alt. #1: Yes
· Support: Nokia, NSB (18607), MediaTek
· Alt. #2: No, they are the same
· Support:
Draft proposals: 

· For an Scell, RRC signaling for Scell configuration/reconfiguration is used for indicating the default DL BWP in timer-based active BWP switching separately

· The default DL BWP can be different from or the same as the initially activated DL BWP above

· For Pcell & pScell, the default DL BWP can be configured/reconfigured by RRC signaling

Issue #3: Whether the network can activate a BWP on an Scell also by means of cross-carrier scheduling DCI?

· Alt. #1: Yes
· Support: Nokia, NSB (18607)

· Alt. #2: No

· Support:

4 Initial active BWP

4.1 Background

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
4.2 Issues & proposals
Issue #1: Support initial active DL/UL BWP in both Pcell and pScell?
· Alt. #1: Yes

· Support: AT&T (18404), MediaTek

· Alt. #2: No

· Support:
5 BWP configuration

5.1 Background

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 2017 AH#2)
· 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 2017 AH#2)
· 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 2017 AH#2)
· 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
5.2 Issues & proposals
Issue #1: Association or pairing of DL BWP and UL BWP?
FDD Case:

· Alt. #1: For paired spectrum (e.g. FDD), no association or pairing between DL BWP and UL BWP is supported in R15
· Support: MediaTek (18327), vivo (17504), Samsung (17675), OPPO (18050), Ericsson (18523), Nokia, NSB (18607)
· Alt. #2: For paired spectrum (e.g. FDD), there is an association between DL BWP and UL BWP
· Support: Intel (17400), CATT (for the purpose of PUCCH Tx, 17839)
TDD Case:

· Alt. #1: For unpaired spectrum (e.g. TDD), no association or pairing between DL BWP and UL BWP is supported in R15

· Support: vivo (17504), Samsung (17675), OPPO (18050)
· Alt. #2: For unpaired spectrum (e.g. TDD), there is an association between DL BWP and UL BWP
· Support: Huawei, HiSilicon (for center frequency switching, 17077), Intel (17400), CATT (for the purpose of PUCCH Tx, 17839), Ericsson (18523), MediaTek, Nokia, NSB (18607)
Draft proposals: 

· For paired spectrum, downlink and uplink BWPs are configured separately and independently. 

· For unpaired spectrum, downlink and uplink BWPs are jointly configured as a pair, with the restriction that the downlink and uplink BWPs of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths.
Issue #2: Common search space support
· CSS for RMSI/OSI

· Alt. #1: For Pcell, one of configured DL BWPs (i.e. default DL BWP) includes one CORESET with the CSS type for RMSI & OSI

· Support: MediaTek (18327), OPPO (18050), Qualcomm (configured DL BWPs share the same CORESET with the CSS type for RMSI & OSI, 18580)
· Alt. #2: For Pcell, each configured DL BWPs (i.e. default DL BWP) includes one CORESET with the CSS type for RMSI & OSI

· Support: Docomo (18223)

· CSS for RAR and paging control for system information update

· Alt. #1: For Pcell, one of configured DL BWPs (i.e. default DL BWP) includes one CORESET with the CSS type for RAR and paging control for system information update

· Support: 
· Alt. #2: For PCell, each configured DL BWP can optionally include one CORESET with the CSS type for RACH response & paging control

· Support: MediaTek (18327), OPPO (18050), Docomo (18223), Qualcomm (18580), Nokia, NSB (18607)
· CSS for pre-emption indication and other group-based commands

· Alt. #1: For each serving cell, one of configured DL BWPs (i.e. default DL BWP) includes one CORESET with the CSS type for pre-emption indication and other group-based DCI
· Support:

· Alt. #2: For each serving cell, each configured DL BWP can optionally include one CORESET with the CSS type for pre-emption indication and other group-based PDCCH(s)
· Support: MediaTek (18327), CATT (17839), OPPO (18050), Docomo (18223), Qualcomm (18580)
Draft proposals:
· For Pcell, at least one of configured DL bandwidth parts includes one CORESET with the CSS type for RMSI & OSI
· A gap for RMSI & OSI monitoring can be configured to a UE if the configured DL BWPs don’t share the same CORESET with the CSS type for RMSI & OSI
· For Pcell, each configured DL bandwidth part includes one CORESET with the CSS type or GCSS type for RACH response & paging control
· For each serving cell, each configured DL bandwidth part includes one CORESET with the CSS type or GCSS type for pre-emption indication and other group-based PDCCH(s)
Issue #3: Is the PUCCH resource configured per BWP or only on default BWP?

Draft proposals:

· Each configured UL BWP included PUCCH resource configuration

	Company
	Views

	Samsung
	· PUCCH resources can be configured in active BWP. If it is not available, UE can use the PUCCH resources on the default BWP. Some rules must be defined for the UE behavior.

	CATT
	· PUCCH resource can be configured in active BWP.


Issue #4: Max number of BWP configurations per carrier?
· Alt. #1: Up to 2 BWPs per carrier
· Support: Qualcomm (18580), LGE (17972), OPPO (18050), Ericsson (for FDD UL, 18523)
· Alt. #2: Up to 4 BWPs per carrier
· Support: MediaTek (18327), Huawei, HiSilicon (17077), LGE (17972), OPPO (18050), Ericsson (for FDD DL & TDD DL/UL, 18523)
· Alt. #3: Up to 8 BWPs per carrier
· Support: MediaTek (18327)
· Alt. #4: 2 <= Number of DL/UL BWP <= floor (Network maximum BW/ UE minimum DL/UL BW)

· Support: Samsung (17675), CATT (decide after RAN4’s decision on UE minimum DL/UL BW, 17839)
Draft proposals: 

· For each configured DL/UL 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

Issue #5: Whether support overlapped BWP configuration with same/different numerologies from network and UE side or not
· Alt. #1: At least from network side, BWPs with different numerologies could be overlapped, and rate matching for CSI-RS/SRS of another BWP in the overlapped region could be considered.
· Support: Huawei, HiSilicon (17077)
Issue #6: UE RF bandwidth indication 

· Alt. #1: The frequency location of UE RF bandwidth should be indicated by gNB
· Support: Huawei, HiSilicon (17077)
6 Active BWP operation
6.1 Background
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
6.2 Issues & proposals
Issue #1: Synchronization tracking within active DL BWP, especially for that containing no SS-block
· Alt. #1: For a UE, TRS is used for synchronization tracking for active DL BWP

· Support: MediaTek (18327), Qualcomm
· Alt. #2: For a UE, CORESET WB RS is used for synchronization tracking for active DL BWP without SSB

· Support: Nokia, NSB (18607)
Status: TRS can be configured to a UE independently
Issue #2: Whether DCI format size is dependent on the bandwidth of the active DL/UL BWP of a DL/UL serving cell?

· Alt. #1: DCI format size is independent of the bandwidth of the active DL/UL BWP of a DL/UL carrier
· Support: Nokia, MediaTek (1st preference), Intel (17400), Docomo (18223)
· Alt. #2: DCI format size is dependent on the bandwidth of the active DL/UL BWP of a DL/UL carrier
· Support: Huawei, HiSilicon (17077), CATT (17839)
· Alt. #3: Support both Alt. #1 & Alt. #2

· Support: vivo (17504), MediaTek (2nd preference)
· Alt. #4: The monitored DCI format size on a search-space of a CORESET should be configurable with the sufficiently fine granularity
· Support: Nokia, NSB (18607)
Draft proposals:

· For a UE, the monitored DCI format size on a search space of a CORESET is configurable with the sufficiently fine granularity for each serving cell

Issue #3: Whether to support cross-slot scheduling in low-BW BWP?
· Alt. #1: Yes
· Support: MediaTek (18327), Qualcomm (18580)

· Alt. #2: No

· Support: 
7 DCI-based & timer-based active BWP switching

7.1 Background

Agreements: (RAN1 2017 AH#2)
· 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 2017 AH#3)

· 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)
7.2 Issues & proposals
Issue #1: Details of timer-based active DL BWP switching
· Default DL BWP defined for Scell?

· Alt. #1: Yes

· Support: 

· Alt. #2: No

· Support: Docomo (18223)

· Whether default DL BWP is configurable or not?
· Alt. #1: The default DL BWP can be reconfigured by the network in each serving cell
· Support: Huawei, HiSilicon (17077), Intel (17400), vivo (17504), Samsung (17675)
· Alt. #2: The default DL BWP is initial active BWP and can not be reconfigured by the network
· Support: LGE (17972), Docomo (18223)
· New timer or reuse DRX timer?
· Alt. #1: New timer
· Support: MediaTek (18327), Huawei, HiSilicon (17077), Qualcomm, Intel (17400), vivo (17504), Samsung (17675), CATT (17839), Docomo (18223), Qualcomm (18580), Nokia, NSB (18607)
· Alt. #2: Reuse DRX timer
· Support: LGE (17972). InterDigital (18365), AT&T (18404)
· Triggering conditions of the timer
· Alt. #1: A UE starts the timer when it successfully decodes a DCI to switch its active DL BWP from the default DL BWP to another
· Support: MediaTek (18327)
· Alt. #2: A UE starts the timer when the UE switches to a new DL BWP
· Support: Huawei, HiSilicon (17077)
· Alt. #3: Same as DRX inactivity timer

· Support: Qualcomm (18580)
· Resetting conditions of the timer
· Alt. #1: A UE reset the timer when it successfully decodes a DCI to schedule PDSCH(s) in the BWP other than the default DL BWP
· Support: MediaTek (18327), Huawei, HiSilicon (17077), Intel (17400)
Draft proposals:
· Support a new timer for timer-based active DL BWP switching

· A UE starts the timer when it successfully decodes a DCI to switch its active DL BWP from the default DL BWP to another
· A UE resets the timer when it successfully decodes a DCI to schedule PDSCH(s) in the DL BWP other than the default DL BWP
Issue #2: Transition time (including both processing time & RF retuning gap) in terms of OFDM symbols?
· Alt. #1: The length of the guard period for RF retuning should be reported as a UE capability
· Support: Huawei, HiSilicon (17077)
Issue #3: Remaining details of DCI-based active DL/UL BWP activation/deactivation?
· Support scheduling DCI with “zero” assignment (i.e. without scheduling downlink or uplink transmission) for active DL/UL BWP switching?
· Alt. #1: Yes

· Support: Samsung (17675), Ericsson (18523), MediaTek, Qualcomm (scheduling DCI with dummy grant, 18580)
· Alt. #2: No

· Support: Intel (17400)
Draft proposals: 

· Support scheduling DCI with “zero” assignment (i.e. without scheduling downlink or uplink transmission) for active DL/UL BWP switching
8 RRM/CSI measurement & SRS transmission
8.1 Background

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
8.2 Issues & proposals
Issue #1: Whether to support CSI measurement outside active BWP?
· Alt. #1: For a UE, support CSI measurement within active DL BWP only
· Support: MediaTek (18327), Nokia, NSB (18607)
· Alt. #2: For a UE, support CSI measurement within configured DL BWPs only

· Support: Samsung (17675)

· Alt. #3: For a UE, CSI measurement configuration can be outside configured DL BWPs
· Support: LGE (17972)
· Alt. #4: For a UE, support periodic CSI measurement within active DL BWP and support aperiodic CSI measurement within configured DL BWPs

· Support: Qualcomm

Draft proposals:

· For a UE, support periodic CSI measurement only within active DL BWP in a serving cell
· FFS aperiodic CSI measurement
Issue #2: Agreement correction for SRS transmission outside active UL BWP

· Alt. #1: Revise previous agreement from measurement gap to SRS transmission gap

· Support: Nokia (18607)

Draft proposals:

· When a UE performs measurement or transmit SRS outside of its active BWP, it is considered as a measurement gap or an SRS switching gap
· FFS: details of measurement gap configuration

· FFS: details of SRS switching gap configuration
· During the measurement gap, UE is not expected to monitor CORESET
Issue #3: RRM measurement outside active DL BWP and configured DL BWPs?
· Alt. #1: For a UE, RRM measurement configuration can be outside active DL BWP and configured DL BWPs
· Support: MediaTek (18327), Samsung (for SS-block based RRM, 17675), LGE (17972), Docomo (18223), Nokia, NSB (18607)
Draft proposals: 

· For a UE, support RRM measurement outside active DL BWP and outside configured DL BWPs in a serving cell
9 Common PRB indexing

9.1 Background

Agreements: (RAN1 2017 AH#2)
· 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
9.2 Issues & proposals
Issue #1: For TDD & FDD DL, PRB0 signaling for common PRB indexing in Pcell & Scell with SSB
· Initial access

· Alt. #1: PRB0 is indicated by NR-PBCH (derived from center of SSB and ½ initial active BWP BW)
· Support: Huawei, HiSilicon (17077)
· RRC connected mode in Pcell

· Alt. #1: The offset between PRB0 and lowest PRB of SSB is indicated in RMSI

· Support: Huawei, HiSilicon (17077), Samsung (if RMSI is configured per SSB, 17675)
· Alt. #2: The offset between PRB0 and lowest PRB of SSB is indicated in dedicated RRC signaling

· Support: Nokia (18607), Samsung (if single RMSI for multi-beam operation, 17675), Docomo (18223)
· RRC connected mode in Scell

· Alt. #1: The offset between PRB0 and lowest PRB of SSB is indicated in Scell configuration

· Support: Huawei, HiSilicon (17077), Docomo (18223)
· Alt. #2: PRB0 index is directly indicated in Scell configuration

· Support: Intel (17400)

Draft proposals: 

Issue #2: For TDD & FDD DL, PRB0 signaling for common PRB indexing in Scell with NO SSB
· Alt. #1: PRB0 index is directly indicated in Scell configuration
· Support: Huawei, HiSilicon (17077), Intel (17400), Samsung (derived from the offset between PRB0 and ARFCN, 17675)
· Alt. #2: The offset between PRB0 and lowest PRB of virtual SSB is indicated in Scell configuration
· Support: Nokia, NSB (18607), Intel (17400)
Draft proposals: 

· For an Scell, one of the following options is selected regarding the common PRB index offset signaling:

· Option 1) The frequency location of the common PRB index 0 is signaled to the UE 

· FFS: detailed signaling mechansim

· Option 2) The location of the virtual SSB position is signaled to the UE. 

· Note: The signaling for common PRB offset follows the mechanism defined for the case with SSB. 

· Note: The chosen option is applicable for both cases of Scell with SSB and without SSB.

Issue #3: Common PRB indexing for FDD UL
· Alt. #1: The reference point is user-specifically configured with respect to initial UL BWP defined by RACH resource (details of an initial UL BWP are up to initial access)
· Support: Nokia, NSB (18607)

