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1 Introduction

For the bandwidth part introduced in NR RAN1, the agreements until RAN1#90 can be summarized as follows based on the LS [1] and one of the RAN1 BWP offline discussions:
· 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

· Enabling UE using different numerologies in FDM within a wideband carrier
· 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
· Definition of active BWP

· 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
· BWP activation/deactivation

· Activation by dedicated RRC signaling 

· Activation/deactivation by 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
In this contribution, we analyze the impacts of the bandwidth part on CA operation in NR based on the agreements.
2 Discussion
Based on the above RAN1’s agreement, it can be observed following:

· the bandwidth part (BWP) consists of a group of contiguous PRBs in the frequency domain, it’s a concept related to the frequency domain, not related to the time domain.
· The parameters for each BWP configuration may include:

· Numerology

· Frequency location 
· 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)

· one or multiple BWPs can be configured for each component carrier when the UE is in RRC connected mode.  

Besides, RAN1 introduces the concept of active BWP, which means a UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology. Furthermore, in last RAN1 meeting, it was further agreed:
· 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
RAN1 also introduces some mechanisms to switch the active BWP among the configured BWPs, e.g., using dedicated RRC signalling or DCI.

Based on these progresses, one impact from RAN1 BWP is the operation of CA. One issue is whether the activation/deactivation of SCell is equivalent to the activation/deactivation of the BWP.
Observation 1 The active BWP has impacts on the operation of SCell activation/deactivation.
For CA in NR, the PCell is the default cell on which the UE can perform PDCCH monitoring, PUCCH monitoring and data transmission. Based on the agreement in RAN1, in Release 15, there are only one single DL BWP and one single UL BWP configured for the serving cell are active at any given time instance. Since PCell can be regarded as an always active cell, this agreement is applied for PCell.
Proposal 1 For NR CA, PCell is always activated, and one of configured DL BWPs and one of configured UL BWPs for the PCell are active at any given time instance.
Based on the BWP definition, a UE is only assumed to receive/transmit within active DL/UL BWP using the associated numerology. If a configured SCell is activated, there should be at least one configured DL BWP is activated otherwise the UE can not receive anything on the activated SCell. Based on the configuration of the SCell, if the SCell is not configured with PUCCH and no uplink transmission is supported in the SCell, only one single DL BWP is active. For the configured SCell, if PUCCH is configured, one of the DL BWPs and one of UL BWPs configured for the SCell should be active. 
In LTE, if the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells. In NR, if the SCell is activated, all the operations can not be preformed until one of the configured BWPs on the SCell is activated. In this perspective, the SCell is actually in an “inactive” state even if it is activated. It’s necessary that at least one of the configured BWPs for the SCell is activated once the SCell is activated.
For deactivating SCell, in LTE, it can be deactivated by MAC CE or a configured timer. Similar as the activating SCell, if all the BWPs configured on the SCell are deactivated, the SCell can be regarded as a “inactive” state. So, it’s beneficial to deactivate the SCell by deactivating all the active BWPs configured for the SCell. Besides, the timer based SCell deactivation can be reused, if a SCell is deactivated by expiring of the configured timer, all the active BWPs are deactivated.
Proposal 2 For NR CA, a configured SCell (including both DL & UL) is active if and only if one of DL BWPs and one of UL BWPs configured for the serving cell are active
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
The active BWP has impacts on the operation of SCell activation/deactivation.
Proposal 1
For NR CA, PCell is always activated, and one of configured DL BWPs and one of configured UL BWPs for the PCell are active at any given time instance.
Proposal 2
For NR CA, a configured SCell (including both DL & UL) is active if and only if one of DL BWPs and one of UL BWPs configured for the serving cell are active
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