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1 Introduction
Until 3GPP RAN1 NR AH#2, agreements on bandwidth part operation can be summarized as follows.
· Usage scenarios of bandwidth part operation includes the following
· Enabling reduced UE bandwidth capability within a wideband carrier
· Enabling reduced UE power energy consumption by bandwidth adaptation
· Enabling UE using different numerologies in FDM within a wideband carrier
· Bandwidth part 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)
· 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 bandwidth part

· 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

· 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
· Primary focus is to complete the single DL/UL active bandwidth part case
· If time is available later after completing the single active bandwidth part case, multiple active bandwidth parts with different numerologies for a UE should be considered
· 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
· Bandwidth part activation/deactivation
· Activation by dedicated RRC signaling 
· Activation/deactivation by DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· Specify necessary mechanism to enable UE RF retuning for active bandwidth part switching
However, there are still some remaining issues as follows and this paper provides our views accordingly.
· Relationship between frequency range A/B and bandwidth parts
· Common bandwidth part for initial access & idle mode
· Common search space monitoring in Pcell, considering bandwidth part operation
· Bandwidth part activation/deactivation
· RRM/CSI measurement
2 Discussion
2.1 Frequency range A/B & bandwidth parts
In RAN1#88, it was agreed as follows.
· For single-carrier operation,
· UE is not required to receive any DL signals outside a frequency range A which is configured to the UE

· The interruption time needed for frequency range change from frequency range A to a frequency range B is TBD

· Frequency ranges A & B may be different in BW and center frequency in a single carrier operation
In later meetings, the UE operation described above is agreed to be supported by bandwidth part mechanism.  However, it’s not clear about the relationship between frequency range A/B and bandwidth parts.  This section provides clarification based on our understanding.  Figure 1 illustrates the relationship between frequency range A/B, active bandwidth part and UE Rx/Tx BW.  When there is single active bandwidth part, frequency range A/B is equivalent to the active bandwidth part and UE Rx/Tx analog BW can be either equivalent to (Case 1) or larger than (Case 2) the frequency range A/B, depending on UE implementation.  When there are multiple active bandwidth parts with different numerology, frequency range A/B is a contiguous bandwidth superset to cover two or more active bandwidth parts and UE Rx/Tx analog BW can be either equivalent to (Case 1) or larger than (Case 2) the frequency range A/B, depending on UE implementation.
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Figure 1. Illustration of relationship between frequency range A/B, active bandwidth part and UE Rx/Tx BW
Observation #1: When there is single active bandwidth part, frequency range A/B is equivalent to the active bandwidth part.

Observation #2: When there are multiple active bandwidth parts with different numerology, frequency range A/B is a contiguous bandwidth superset to cover all active bandwidth parts.
2.2 Common bandwidth part for initial access & idle mode
It was agreed to support UEs with different bandwidth capability within a carrier in NR.  Therefore, unlike LTE, carrier bandwidth broadcasting in NR-PBCH is no longer meaningful to UEs because UEs doesn’t require carrier bandwidth to access the radio resources for initial access, CONNECTED mode operation and IDLE mode operation.

In RAN1#89, it was further agreed as follows.

· 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
· 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

Therefore, unlike LTE, a UE performs initial access based on a certain DL & UL channel bandwidths which are supported by all served UEs and can be less than a carrier bandwidth.  Three alternatives are listed on how a UE obtains the certain DL channel bandwidth for RMSI but it’s still not clear yet how a UE obtains the certain UL channel bandwidth for RACH procedure.  Though bandwidth part operation is agreed only for connected mode UEs currently, it can be extended to initial access and idle mode UEs for cell search, system information acquisition, RACH & paging to simplify the configuration.
Comparing three alternatives for CORESET for RMSI scheduling & RMSI broadcast, Alt. 1 is too restrictive and has poor forward compatibility and Alt. 2 & Alt. 3 seem to be a better option.  However, based on the latest NR-PDCCH design, Alt. 2 can only provide maximally 12 NR-CCEs (24 PRBs × 3 OFDM symbols ÷ 6 NR-REGs = 12 NR-CCEs) and the control channel capacity for common search space seems a bit restrictive, compared to LTE (16 CCEs).  Therefore, from our views, Alt. 3 is the best option.  To reduce the signaling overhead of Alt. 3, the CORESET for RMSI scheduling can consist of all PRBs within the DL channel bandwidth for RMSI broadcast and only the time duration of the CORESET for RMSI scheduling is configurable.
Regarding UL bandwidth for RACH during initial access, there could be the following alternatives for consideration.
· Alt. 1: The UL bandwidth for RACH during initial access is the same as PRACH bandwidth

· Alt. 2: The UL bandwidth for RACH during initial access is the same as the DL bandwidth for RMSI

· Alt. 3: The UL bandwidth for RACH during initial access is signalled in RMSI
Based on the latest agreements on PRACH design, the bandwidth of a long-sequence PRACH is either 1.08 or 4.32 MHz. If Alt. 1 is adopted, the bandwidth for RACH msg3 may be restrictive if 1.08MHz PRACH is configured for initial access.  Therefore, from our views, Alt. 2 & Alt. 3 are better options for further consideration.  Regarding the frequency location of the UL bandwidth for RACH during initial access, it would be better for the network to signal it to UEs for load balancing across the network (e.g. by RMSI).
Proposal #1: Support DL common bandwidth part in initial access & idle mode and its configuration is carried in NR-PBCH, which includes at least the following.


· Numerology (i.e. subcarrier spacing & cyclic prefix) of both CORESET for RMSI and PDSCH for RMSI
· Bandwidth size (e.g. PRBs based on the given numerology) of  both CORESET for RMSI and PDSCH for RMSI
· Time duration of the CORESET for RMSI (e.g. the number of OFDM symbols) within a slot
Proposal #2: Support UL common bandwidth part in initial access and its configuration is carried in RMSI, which includes at least the following.
· Numerology (i.e. subcarrier spacing & cyclic prefix)
· Frequency location
· Bandwidth size of UL common bandwidth part

· Option #1: The same as the DL common bandwidth part

· Option #2: Signalled in RMSI
2.3 CSS/UESS support in bandwidth part
In RAN1 NR AH#2, it was agreed as follows.

· 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
Though it was agreed that at least one of configured DL BWPs includes one CORESET with common search space (CSS) at least in primary component carrier, it doesn’t resolve the issue on how a connected-mode UE monitors DCIs for system information (SI) update, RACH response (msg2), pre-emption indication and other group-based commands if there is no common search space in an active bandwidth part.  Since SI update can be done by UE-specific signalling and no group-based commands except pre-emption indication agreed so far, CSS is only needed for RACH response (msg2) and pre-emption indication.  There could be two alternatives to resolve the issue in bandwidth part operation.
· Option #1: For PCell, each configured DL bandwidth part includes one CORESET with CSS for the case of single active BWP at a given time
· The CSS is for group-common DCIs (i.e. DCIs for RACH response, pre-emption indication and other group-based commands), not the DCI for system information

· Pros:

· Periodic time gap for CSS monitoring is not required
· Cons:

· Duplicated signalling overhead for common or group-common DCIs
· Option #2: For PCell, one of configured DL bandwidth parts includes one CORESET with CSS
· A periodic time pattern for a UE to switch to the indicated BWP with CSS if its active BWP(s) for data service doesn’t include one CORESET with CSS
· Pros:

· No duplicated signalling overhead for common or group-common DCIs

· Cons:

· Periodic time gap for CSS monitoring is required

· Pre-emption indication can be supported only in a periodic time window, not all slots
Figure 1 illustrates an example for Alt. 2.
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Figure 2. Example illustration of Option #2
Proposal #3: Further discuss the following options to support common search space in bandwidth part for the case of single active bandwidth part at a given time.

· Option #1: For PCell, each configured DL bandwidth part includes one CORESET with CSS
· The CSS is for group-common DCIs (i.e. DCIs for RACH response, pre-emption indication and other group-based commands), not the DCI for system information
· Option #2: For PCell, one of configured DL bandwidth parts includes one CORESET with CSS

· A periodic time pattern for a UE to switch to the indicated BWP with CSS if its active BWP(s) for data service doesn’t include one CORESET with CSS
2.4 DL/UL bandwidth part activation/deactivation
In RAN1 NR AH#2, it was agreed as follows.
· 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
Based on the agreements, down-selection is needed between DCI and MAC CE.  The following provides our analysis on each options.
· Option 1: MAC CE based activation/deactivation

· Pros: High reliability, compared to DCI
· Cons: Longer transition time (e.g. 5 ms) for bandwidth part switch, compared to DCI
· Option 2: DCI based activation/deactivation

· Pros: Shorter transition time (e.g. 2 ms) for bandwidth part switch, compared to MAC CE
· Cons: Worse reliability, compared to MAC CE

· Option #2A: Explicit signalling in dedicated DCI

· Additional pros: Allow bandwidth part switch even if there is no PDSCH/PUSCH scheduling. Timer-based activation/deactivation is not required.
· Additional cons: New DCI definition is required
· Option #2B: Explicit signalling in PDSCH/PUSCH scheduling DCI

· Additional pros: Only new field definition within PDSCH/PUSCH scheduling DCI is required
· Additional cons: Doesn’t allow bandwidth part switch if there is no PDSCH/PUSCH scheduling but it can be resolved by gNB scheduling.  For example, gNB can reserve a small portion to DL/UL data for the signalling to switch back from wide bandwidth part to narrow bandwidth part after the completion of a data burst over wide bandwidth part.
· Option #2C: Implicit signalling based on the presence of PDSCH/PUSCH scheduling DCI

· Additional pros: No specification impact on DCI content

· Additional cons: 
· Doesn’t allow bandwidth part switch if there is no PDSCH/PUSCH scheduling. It requires timer-based activation/deactivation to switch active bandwidth part from large one to small one for power saving after completing PDSCH reception or PUSCH transmission.

· It requires the use of common PRB index in DCI to indicate the frequency location of the scheduled PDSCH/PUSCH

Compared to Option #2 (DCI-based), Option #1 (MAC CE-based) requires longer UE processing time though its interruption gap without any data can be the same as Option #2 (see Section 2.6).  In addition, it also provides better reliability, compared to Option #2.  Since UE power saving gain shrinks due to additional current consumption for RF switch when the frequency of bandwidth adaptation within a fixed time period grows, semi-static bandwidth adaptation (e.g. tens to hundreds ms) is preferred and sufficient according to the evaluation results in our previous Tdoc [2].  Though longer UE processing delay decreases the UE power saving gain, the degradation percentage of UE power saving highly depends on the traffic pattern.  UE power saving gain between Option #1 and Option #2 could be comparable in average, considering daily use.  Therefore, the only differences between Option #1 and Option #2 is mainly decoding reliability.  As long as the reliability issue of Option #2 can be resolved, either option can work well though Option #2 may be preferable for low-latency.
To resolve the reliability issue of DCI based activation/deactivation, the following methods can be considered.
· Method #1: DCI-based activation/deactivation signalling transmission/retransmission in all configured BWPs
· gNB retransmits the DCI-based activation/deactivation signalling in all bandwidth parts configured to the UE if no response from the UE to PDSCH/PUSCH scheduling in the new bandwidth part for a configured period (e.g. timer expiration)
· Spec impact may not be required

· It can be applied for Option #2A/2B/2C
· Method #2: Layer-1 NAK/ACK to the DCI-based activation/deactivation signalling
· UE transmits Layer-1 NAK/ACK for the reception of DCI-based activation/deactivation signalling
· Spec impact is required

· It can be applied for Option #2A

Figure 3 illustrates Method #1 to resolve the reliability issue of DCI based activation/deactivation.  There are two cases – miss detection and false alarm.  In miss detection case, gNB transmits DCI based activation/deactivation signalling in BWP1 to switch a UE’s active BWP from BWP1 to BWP2 but the UE misses the signalling and still applies BWP1 for DL signal reception or UL signal transmission.  If BWP1 and BWP2 have different CORESETs, for Option #2A/2B/2C, the UE won’t be able to detect any scheduling DCI for DL and UL in BWP2 until it receives the DCI signalling retransmission from gNB.  If BWP1 and BWP2 share the same CORESET, for Option #2A, the UE may transmit wrong UL using BWP1 configuration until it receives the DCI signalling retransmission from gNB.
In false alarm case, gNB doesn’t transmits DCI based activation/deactivation signalling in BWP1 but UE falsely detects a signalling to switch a UE’s active BWP from BWP1 to BWP3.  If BWP1 and BWP3 have different CORESETs, for Option #2A/2B/2C, the UE won’t be able to detect any scheduling DCI for DL and UL in BWP1 until it receives the DCI signalling transmission from gNB.  If BWP1 and BWP3 share the same CORESET, for Option #2A, the UE may transmit wrong UL using BWP1 configuration until it receives the DCI signalling transmission from gNB.
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Figure 3. Illustration of Method #1 DCI-based activation/deactivation signalling retransmission in all configured BWPs
Observation #1:  Comparing MAC CE and DCI based activation/deactivation signalling, the following can be observed.

· Comparable interruption gap without any data

· Comparable UE power saving gain in daily average

· Shorter latency for DCI based activation/deactivation signalling

· Better reliability for MAC CE based activation/deactivation signalling
Observation #2: The combination of the following is sufficient to resolve reliability issue of DCI based activation/deactivation signalling.

· Option 2B: Explicit signalling in PDSCH/PUSCH scheduling DCI for bandwidth part activation/deactivation

· Method #1: DCI-based activation/deactivation signalling transmission/retransmission in all configured BWPs
· gNB retransmits the DCI-based activation/deactivation signalling in all bandwidth parts configured to the UE if no response from the UE to PDSCH/PUSCH scheduling in the new bandwidth part for a configured period (e.g. timer expiration)
Proposal #4: Select one of the following options for bandwidth part activation/deactivation.

· Option #1: MAC CE based activation/deactivation

· Option #2B: Explicit signalling in PDSCH/PUSCH scheduling DCI
Proposal #5: Reliability issue of DCI-based signalling is resolved by gNB implementation if Option #2B is selected and the following method is one example.
· Method #1: DCI-based activation/deactivation signalling transmission/retransmission in all configured BWPs
· gNB retransmits the DCI-based activation/deactivation signalling in all bandwidth parts configured to the UE if no response from the UE to PDSCH/PUSCH scheduling in the new bandwidth part for a configured period (e.g. timer expiration)
2.5 AGC & synchronization tracking
According to the reply LS from RAN4, AGC is not required for the bandwidth part switch in single-carrier operation due to the assumption of the same cell (i.e. same carrier and same gNB).  However, time/frequency synchronization tracking could be another critical issue because wider bandwidth part (e.g. 275 PRBs) requires finer timing resolution for better data channel decoding performance and it can’t be achieved by PSS/SSS which occupy 127 REs only.  In addition, bandwidth part may not contain PSS/SSS.  Therefore, wideband reference signals are beneficial for a UE to fine-tune its time/frequency synchronization accuracy & obtain accurate AGC level to allow data scheduling with high MCS level immediately after bandwidth part configuration switch.  Potential options for the wideband reference signals could be as follows.
· Option #1: Periodic wideband time/frequency tracking reference signal if it exists

· Option #2: Aperiodic wideband CSI-RS triggered by the bandwidth part configuration switch signalling
Observation #3:  There may be AGC & time/frequency tracking issues due to the following.
· Active bandwidth part may not contain SS-block
· Active bandwidth part is switched from bandwidth part configuration with narrow bandwidth to that with wide bandwidth
Proposal #6: The following options should be considered for time/frequency tracking & AGC settling in bandwidth part operation.
· Option #1: Periodic wideband time/frequency tracking reference signal or CSI-RS
· Option #2: Aperiodic wideband time/frequency tracking reference signal or CSI-RS triggered by the bandwidth part activation/deactivation signalling
2.6 Transition time analysis

The transition time issue for bandwidth part switch within a wideband carrier is similar to intra-band contiguous spectrum CA in LTE and the only difference is that single RF chain can be assumed for single-carrier operation.  According to the reply LS from RAN4 [1], the transition time includes the following components if it’s defined as the time duration between the receiving of bandwidth part configuration switch signalling and the readiness for PDCCH monitoring.

· Processing time of bandwidth part configuration signalling

· Settling time of RF retuning
· Settling time of A/D or D/A converter

· Settling time of AGC (for DL only)
For the processing time of UE RF bandwidth adaptation signalling, there could be two potential methods – 1) MAC CE signalling; 2) DCI signalling.  Based on LTE experience, MAC CE signalling may require around 4~5 ms for processing due to cross-layer processing while layer-1 signalling may require around 1~2 ms for processing due to same-layer processing.  The sum settling time of RF retuning and ADC/DAC usually takes around 50~200 μs for UE RF bandwidth adaptation within a component carrier regardless the conditions listed in the LS [3].  Figure 4 shows the transition time for different types of bandwidth adaptation signalling in single-carrier operation.  
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Figure 4. Transition time comparison for MAC CE & L1 signalling
In Figure 4(a), DL data transmission can actually continue using bandwidth part #1 before the processing of MAC CE for bandwidth part switch is completed.  Therefore, the interruption time without any data transmission can be reduced to less than 1 ms though the overall transition time (including both processing time and RF tuning time) for bandwidth part switch can be up to 5 ms.  In Figure 4(b), DL data transmission can actually continue using bandwidth part #1 before the processing of L1 signalling for bandwidth part switch is completed.  Therefore, the interruption time without any data transmission can be reduced to less than 1 ms though the overall transition time (including both processing time and RF tuning time) for bandwidth part switch can be up to 2 ms. 

Though NR supports different subcarrier spacings and larger subcarrier spacing introduces smaller slot length, the transition time should be the same for all supported subcarrier spacings because the transition time is mainly related to UE hardware implementation which is independent of subcarrier spacing.  Therefore, the transition time is dominated by the processing time of the bandwidth part configuration switch signalling.  Furthermore, the same situation can be applied to both DL and UL.

Observation #4:  The transition time of network signalling includes the following.

· UE processing time, which depends on the network signalling type (e.g. 5ms for MAC CE)
· Interruption time without any DL/UL data transmission
Proposal #7: Further study the transition time of bandwidth part configuration switch and its corresponding impact on UE throughput.
2.7 RRM/CSI measurement
Until RAN1 NR AH#2, there is not much discussion on RRM/CSI measurement yet.  Since CSI measurement requires higher UE complexity and CSI reporting is mainly for MIMO scheduling, it should be limited in active BWP, not all configured BWPs.  
For radio resource management (e.g. BWP switch or BWP reconfiguration), RRM measurement is more suitable.  For beam management, at least CSI-RS RRM measurement/reporting in active BWP is necessary.  However, CSI-RS RRM measurement/reporting in other configured BWP is also beneficial for the network to know which BWP has better channel condition and able to switch a UE from one BWP to another.  Since not all configured BWPs include SS-block, SS-block RRM measurement/reporting can’t be done in all configured BWPs.  In addition, there may be some SS-blocks in frequency domain outside the configured BWPs for a UE.  Therefore, SS-block RRM measurement configuration should be based on the SS-block frequency location(s) of serving cell or neighbouring cells, instead of binding with BWP configuration.
Proposal #8: A UE is not expected to perform CSI measurement outside the active BWP.
Proposal #9: For a UE, NR supports CSI-RS RRM measurement within configured BWPs, including the active BWP.
· FFS CSI-RS RRM measurement outside the configured BWPs
Proposal #10: For a UE, SS-block RRM measurement configuration is independent of BWP configuration.
3 Conclusion
Proposals are summarized as follows.
Proposal #1: Support DL common bandwidth part in initial access & idle mode and its configuration is carried in NR-PBCH, which includes at least the following.


· Numerology (i.e. subcarrier spacing & cyclic prefix) of both CORESET for RMSI and PDSCH for RMSI

· Bandwidth size (e.g. PRBs based on the given numerology) of  both CORESET for RMSI and PDSCH for RMSI
· Time duration of the CORESET for RMSI (e.g. the number of OFDM symbols) within a slot
Proposal #2: Support UL common bandwidth part in initial access and its configuration is carried in RMSI, which includes at least the following.

· Numerology (i.e. subcarrier spacing & cyclic prefix)
· Frequency location
· Bandwidth size of UL common bandwidth part

· Option #1: The same as the DL common bandwidth part

· Option #2: Signalled in RMSI
Proposal #3: Further discuss the following options to support common search space in bandwidth part for the case of single active bandwidth part at a given time.

· Option #1: For PCell, each configured DL bandwidth part includes one CORESET with CSS
· The CSS is for group-common DCIs (i.e. DCIs for RACH response, pre-emption indication and other group-based commands), not the DCI for system information
· Option #2: For PCell, one of configured DL bandwidth parts includes one CORESET with CSS
· A periodic time pattern for a UE to switch to the indicated BWP with CSS if its active BWP(s) for data service doesn’t include one CORESET with CSS
Proposal #4: Select one of the following options for bandwidth part activation/deactivation.

· Option #1: MAC CE based activation/deactivation

· Option #2B: Explicit signalling in PDSCH/PUSCH scheduling DCI
Proposal #5: Reliability issue of DCI-based signalling is resolved by gNB implementation if Option #2B is selected and the following method is one example.
· Method #1: DCI-based activation/deactivation signalling transmission/retransmission in all configured BWPs
· gNB retransmits the DCI-based activation/deactivation signalling in all bandwidth parts configured to the UE if no response from the UE to PDSCH/PUSCH scheduling in the new bandwidth part for a configured period (e.g. timer expiration)
Proposal #6: The following options should be considered for time/frequency tracking & AGC settling in bandwidth part operation.

· Option #1: Periodic wideband time/frequency tracking reference signal or CSI-RS
· Option #2: Aperiodic wideband time/frequency tracking reference signal or CSI-RS triggered by the bandwidth part activation/deactivation signalling

Proposal #7: Further study the transition time of bandwidth part configuration switch and its corresponding impact on UE throughput.
Proposal #8: A UE is not expected to perform CSI measurement outside the active BWP.
Proposal #9: For a UE, NR supports CSI-RS RRM measurement within configured BWPs, including the active BWP.

· FFS CSI-RS RRM measurement outside the configured BWPs
Proposal #10: For a UE, SS-block RRM measurement configuration is independent of BWP configuration.
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