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1 Remaining Issues
Based on my Tdoc review, issues identified by companies’ Tdocs are summarized and categorized into two groups as follows. Per Chairman’s recommendation, we will focus on issues with RAN2 impacts first and then issues with RAN1 impact only in this meeting.
· Issues with RAN2 impacts

· RRC parameters per BWP, per CC or per UE (1638 by MediaTek, 1347 by Huawei, 1988 by Samsung, 2104 by OPPO)
· Reply LS to RAN2 on unified behaviour between TDD and FDD for starting BWP inactivity timer (1638 by MediaTek)
· Issues with RAN1 impacts only

· PRB grid/indexing related issues
· Clarification on BWP location & size determination (1638 by MediaTek, 1842 by Spreadtrum)

· Clarification on RMSI PRB grid (1347 by Huawei)

· Reference point A configuration in PsCell (2539 by Nokia)
· RRC-based active BWP switch

· Signalling of target BWP activation timing (2216 by LGE)
· DCI-based active BWP switch
· Working assumption on DCI size (1347 by Huawei, 2916 by Ericsson) → to be addressed in DL/UL resource allocation agenda, and DCI contents & formats 
· Interpretation of K0/K1 in BWP switch DCI (1347 by Huawei, 2916 by Ericsson)

· Active BWP switch DCI (2539 by Nokia, 1544 by vivo, 2916 by Ericsson, 2937 by WILUS, 2844 by Qualcomm) → to be addressed in Stefan’s session
· Restriction on active BWP switch timing (1638 by MediaTek, 2844 by Qualcomm)
· HARQ-ACK transmission to active BWP switching DCI (1638 by MediaTek, 2539 by Nokia, 2441 by Panasonic, 2216 by LGE)

· Clarification on RF tuning timing of active BWP switch (1988 by Samsung, 2144 by ETRI)
· Timing assumption of target BWP activation (2216 by LGE)

· Clarification on transition time of active BWP switch when no center frequency & bandwidth change (2104 by OPPO)

· Active BWP switch by fallback DCI (2844 by Qualcomm)
· Aperiodic CSI triggering by active BWP switch DCI (2572 by InterDigital, 2539 by Nokia, 2844 by Qualcomm)

· Timer-based active BWP switch

· Timing assumption of default BWP activation after the timer expires (1374 by Huawei, 2216 by LGE)

· Missing UE behaviour for timer-based active BWP switch (1638 by MediaTek)
· Clarification on BWP adaptation timer in the case of CA (1630 by ZTE)
· Active BWP operation
· Grant-free transmission after active BWP switch (1988 by Samsung)
· SFI/PI after active BWP switch (2144 by ETRI)
· SRS transmission restriction (2844 by Qualcomm)

· Forward compatibility to multiple active BWP for a serving cell (1347 by Huawei)
2 Issues with RAN2 impacts
2.1 RRC parameters
Issue #1: Remaining RRC parameters per BWP/Cell/UE 
Offline proposal:
	General parameter

	RAN2 parameter name
	RAN1 feature
	Guidance

	
	TPC-SRS-RNTI
	Per Cell


	PUCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	
	TPC-PUCCH-RNTI
	Per Cell


	PUSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	
	TPC-PUSCH-RNTI
	Per Cell


Draft proposal: (waiting for RRM session’s input)
	Initial access/RACH/Mobility

	Group name
	RAN1 parameter name
	Guidance

	RRM
	RRM-MeasurementConfig
SMTC-Config
SMTC-Config-Idle
SSB-MeasurementTimingConfiguration
csi-rs-ResourceConfig-Mobility
SS-RSSI-MeasurementConfig
SS-RSSI-MeasurementSlotConfig
SS-RSSI-MeasurementSymbolConfig
	Per carrier frequency (MediaTek)

Per UE (Samsung)

	
	ReferenceSignalConfig
	Per Cell (MediaTek)

Per UE (Samsung)


Issue #2: In current RAN2 38.331 spec, RRC parameter to activate BWP by dedicated RRC signal for Pcell is missing.
	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


Option #1: Generalize the scheme of first active BWP for Scell to Pcell case
· Add active-BWP-DL-Pcell & active-BWP-UL-Pcell in the RRC parameter list
Offline proposal:
· 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
2.2 Reply LS to RAN2

Issue #1: Reply LS to RAN2 on unified behaviour between TDD and FDD for starting BWP inactivity timer
Option #1 (1638 by MediaTek):
“Based on previous discussion in RAN1, the reason why BWP inactivity timer restarts upon the detection of UL grant for TDD only is due to the following.

· For TDD, due to the pairing between DL BWP and UL BWP, if a UE detects an UL grant indicating PUSCH transmission in its current active DL/UL BWP pair but at the same time the UE is indicated to switch its active DL/UL BWP to the default one due to the timer expiration, there are two conflicting active DL/UL BWP pair indications. But there is no such issue in FDD.
Applying the same BWP inactivity timer restarting conditions in TDD to FDD may introduce unnecessary UE power saving gain degradation for UE bandwidth adaptation in FDD.  Therefore, RAN1 doesn’t see the necessity to apply the same BWP inactivity timer restarting conditions in TDD to FDD.”
Option #2:

“Based on previous discussion in RAN1, the reason why BWP inactivity timer restarts upon the detection of UL grant for TDD only is due to the following.

· For TDD, due to the pairing between DL BWP and UL BWP, if a UE detects an UL grant indicating PUSCH transmission in its current active DL/UL BWP pair but at the same time the UE is indicated to switch its active DL/UL BWP to the default one due to the timer expiration, there are two conflicting active DL/UL BWP pair indications. But there is no such issue in FDD.
Applying the same BWP inactivity timer restarting conditions in TDD to FDD may introduce unnecessary UE power saving gain degradation for UE bandwidth adaptation in FDD but RAN1 doesn’t have strong concerns to apply the same BWP inactivity timer restarting conditions in TDD to FDD and it’s up to RAN2’s decision.”  
Offline Proposal:
· Adopt the following text for LS reply to Action 4 in R1-1801318 and companies are encouraged to review it.
“Based on previous discussion in RAN1, the reason why BWP inactivity timer restarts upon the detection of UL grant for TDD only is due to the following.
· For TDD, due to the pairing between DL BWP and UL BWP, if a UE detects an UL grant indicating PUSCH transmission in its current active DL/UL BWP pair but at the same time the UE is indicated to switch its active DL/UL BWP to the default one due to the timer expiration, there are two conflicting active DL/UL BWP pair indications. But there is no such issue in FDD.

Applying the same BWP inactivity timer restarting conditions in TDD to FDD may introduce unnecessary UE power saving gain degradation for UE bandwidth adaptation in FDD but RAN1 doesn’t have strong concerns to apply the same BWP inactivity timer restarting conditions in TDD to FDD and it’s up to RAN2’s decision.”
3 Issues with RAN1 impacts only
3.1 PRB grid/indexing related issues
Issue #1: Clarification on BWP location & size determination (1638 by MediaTek, 1842 by Spreadtrum)
Draft TP:
------------Begin of Text Proposal for TS38.213 Section 12------------

…

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 starting PRB relative to the lowest usable PRB, which is determined by 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; 

· an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index;
· DCI 1_0 or DCI 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 0_0 or DCI 0_1 detection to a PUSCH transmission timing values by higher layer parameter UL-data-time-domain; 
· an offset of the first PRB of the DL bandwidth or the UL bandwidth, respectively, relative to a first PRB of a bandwidth by higher layer parameter DL-BWP-loc or UL-BWP-loc
…

------------End of Text Proposal for TS38.213 Section 12------------
Issue #2: Clarification on RMSI PRB grid (1347 by Huawei)
Issue #3: Reference point A configuration in PsCell (2539 by Nokia)
· In current RAN2 spec, endorsed ASN.1 implementation seems to directly configure point A using ARFCN and it’s inconsistent with previous RAN1 agreements

(2539 by Nokia): Send LS to RAN2 clarifying reference point configuration and what parameters are expected by RAN1 specification from RAN2
3.2 Transition time of active BWP switch

Issue #1: Transition time length of active BWP switch
· RRC-based active BWP switch (RAN2 to decide?)

· DCI-based active BWP switch (under RAN4 study)

· Timer-based active BWP switch (under RAN4 study)

Issue #2: Timeline of the transition time

Option #1:
· The transition time of a UE’s active BWP switch includes the following components

· Processing time

· RF tuning time if RF tuning is needed
· For RRC-based, DCI-based and timer-based active BWP switch, RF tuning time is assumed to be the last part of the transition time if RF tuning is needed, i.e. the UE shall be able to receive DL signals or transmit UL signals in its new active DL or UL BWP after completing its RF tuning

Issue #3: UE behavior during the transition time
Option #1: A UE is not expected to receive or transmit signal during the transition time of active BWP switch
Option #2: A UE continues to receive DL signals or transmit UL signals in its current active DL or UL BWP from a time the UE receives BWP switch RRC/DCI signaling till a time the UE starts RF tuning to the indicated DL or UL BWP as its new active DL or UL BWP

Offline proposal:
· 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 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
3.3 RRC-based active BWP switch
Issue #1: Signalling of target BWP activation timing (2216 by LGE)
(2216 by LGE): When BWP switching is performed by RRC signaling, when active BWP switching ends is configured by higher layer signalling
3.4 DCI-based active BWP switch

Issue #1: Interpretation of K0/K1 in BWP switch DCI (1347 by Huawei, 2916 by Ericsson)
(1347 by Huawei): For cross-BWP scheduling, the reference slot for K0/K2 is the first slot of the new BWP after the end of switching operation
(2916 by Ericsson): DCI formats 0-1/1-1 are interpreted according to the currently active BWP. The BWP indicator activates the new BWP at the time instant included in the scheduling information.
Issue #2: Restriction on active BWP switch timing (1638 by MediaTek, 2844 by Qualcomm) 

(1638 by MediaTek): 
· For FR1, 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 subframe 
· FFS FR2
(2844 by Qualcomm): BWP switching by means of indicating a different BWP than the current BWP in DCI Format 0_1 and 1_1 is supported only for slot-based scheduling
Draft proposal:
· 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
· FFS whether to further restrict it in first 3 OFDM symbols of a subframe

Issue #4: HARQ-ACK transmission to active BWP switch DCI (1638 by MediaTek, 2539 by Nokia, 2441 by Panasonic, 2216 by LGE)
(1638 by MediaTek): 
· If a UE changes its active UL BWP between a time of a detection of a DCI format 1_1 indicating its current active DL BWP and a time of a corresponding HARQ-ACK transmission, it is not expected to transmit the corresponding HARQ-ACK

· If a UE changes its active UL BWP between a time of a detection of a DCI format 1_1 indicating active DL BWP change and a time of a corresponding HARQ-ACK transmission, it transmits the corresponding HARQ-ACK in the PUCCH indicated by the DCI format 1_1
(2539 by Nokia): At least for TDD, when UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission, HARQ-ACK bits are mapped on

· PUCCH resource and slot indicated by the BW switching DL assignment by ARI and K1
· Piggy-backed on the PUSCH granted by the switching UL grant

(2411 by Panasonic): UE is expected to transmit dropped HARQ-ACKs during BWP switching period in earliest available slot of a new BWP
----------Begin of TP for TS38.213 Section 12------------------------------

For paired spectrum operation, aA UE dropsis not expected to transmit HARQ-ACK transmission if the UE changes its active UL BWP between a time of a detection of a DCI format 1_1 and a time of a corresponding HARQ-ACK transmission. Depending on UE capability, the dropped HARQ-ACK is transmitted in the earliest available slot after BWP change.
----------End of TP for TS38.213 Section 12--------------------------------
(2216 by LGE): 

· For paired spectrum, a UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment if a UE’s active UL BWP in the serving cell where PUCCH is configured within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission
· For unpaired spectrum, a UE is not expected to transmit HARQ-ACK on PUCCH resource indicated by the corresponding DL assignment 
· If a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission, and
· If a UE’s active UL BWP in the serving cell where PUCCH is transmitted within the same PUCCH group at the time of HARQ-ACK transmission is not linked to DL BWP indicated by the corresponding DL assignment
Draft proposal:
· For unpaired spectrum, if a UE detects a DCI format 1_1 indicating active DL & UL BWP change, it transmits the corresponding HARQ-ACK on the PUCCH indicated by the DCI format 1_1 in the new active UL BWP

· FFS other cases

Issue #5: Clarification on RF tuning timing of active BWP switch (1988 by Samsung, 2144 by ETRI)
Issue #6: Timing assumption of target BWP activation (2216 by LGE)
Issue #7: Clarification on transition time of active BWP switch when no center frequency & bandwidth change (2104 by OPPO)

Issue #8: Active BWP switch by fallback DCI (2844 by Qualcomm)
Issue #9: Aperiodic CSI triggering by active BWP switch DCI (2572 by InterDigital, 2539 by Nokia, 2844 by Qualcomm)
3.5 Timer-based active BWP switch

Issue #1: Timing assumption of default BWP activation after the timer expires (1374 by Huawei, 2216 by LGE)
Issue #2: Missing UE behaviour for timer-based active BWP switch (1638 by MediaTek)
Issue #3: Clarification on BWP adaptation timer in the case of CA (1630 by ZTE)
3.6 Active BWP operation

Issue #1: Grant-free transmission after active BWP switch (1988 by Samsung)
(1988 by Samsung): If BWP is changed during grant-free transmission the UE shall drop/stop the transmission and not resume the remaining repetition in the new BWP
Issue #2: SFI/PI after active BWP switch (2144 by ETRI)
(2144 by ETRI): 

· During the BWP switching, UE can apply the SFI received in the old BWP to the new BWP
· Consider how to treat different SFI monitoring periodicities between old and new BWPs during the BWP switching

· Consider whether and how to treat different PI monitoring periodicities between old and new BWPs during the BWP switching
Issue #3: SRS transmission restriction (2844 by Qualcomm)
(2844 by Qualcomm):
· For TDD, SRS transmission in the UL direction is restricted to only the frequency range of the active DL BWP
· For Rel-15, for unpaired spectrum and if SRS feature is enabled, do not support the BWP pair configuration where the UL BWP frequency range is a proper subset of that of the DL BWP
4 Appendix: agreement summary
4.1 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 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
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


4.2 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.


4.3 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 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
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


4.4 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


4.5 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 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)
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


4.6 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


4.7 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 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
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


