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1. Introduction

In RAN1#90bis, some further agreements on BWP configuration and activation/deactivation have been reached [1]:
Agreements:

· 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:

· 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
Agreements:

· 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

Agreements:

· 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:

· 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:

· 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

Agreement: In a serving cell where PUCCH is configured, each configured UL BWP includes PUCCH resources
Agreements:

· For a UE, DCI format size itself is not part of RRC configuration irrespective of BWP activation & deacviation 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

Agreements:

· 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:

· 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

Agreements:

· 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

This paper addresses some remaining issues on BWP configuration and activation.
2. BWP configuration
Our views on some open issues addressed in the email discussion are presented below:

Remaining issues of common search space support

· Common search space monitoring for contention-based RACH procedure when a UE’s active DL BWP doesn’t contain common search space

Draft proposals:
· In Pcell, if no common search space for RACH procedure is within a UE’s active DL BWP, it can switch its active DL BWP to another DL BWP which contains the common search space for the reception of message-2 & message-4 based on the RACH configuration and then switch back to its original active DL BWP after the configured monitoring window ends

In general we are supportive of this proposal. The motivation of configuring multiple BWPs is to enable flexible BWP switching for different use cases. In this sense, it should be required that all BWPs contains all channels/signals. This is a key characteristic of BWP. Hence it is very likely a UE is operating in an active BWP which does not contain a common search space for RACH procedure for a more efficient operation on other aspects, e.g. DL data reception. Then when a RACH procedure is triggered, the UE should be able to autonomously switch to a BWP containing the common search space for RACH procedure. After the RACH procedure, the UE can switch back to the original active BWP.
Proposal 1: If active DL BWP does not contain common search space for RACH procedure, the UE can switch to another DL BWP, and then switches back after the RACH procedure.

Whether to support BWP of size “zero” (i.e. BWPZ, which is a BWP configuration with zero BW) for UE power saving in a serving cell?

· Use case #1: If BWP DCI to switch to BWPZ is received in a PCell, then UE stops monitoring PDCCH for a specified amount of time for both PCell and SCell(s) (17781)

· Use case #2: If BWPZ becomes the active BWP, SCell is deactivated
Draft proposals: 

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

· For DL scheduling DCI, UE is expected to sends positive HARQ-ACK for zero-size PDSCH transmission

It is not fully clear to us the necessity of BWPZ. This firstly depends on if the gNB can predict a “sleep” duration for a UE. If a gNB can ensure in a specified amount of time, no DCI would be transmitted to a UE, the gNB can switch the UE to a BWPZ. We may understand the motivation. However, in this case, another alternative is to leave the UE in a status of no active BWP. In our opinion, a UE does not need to live with a active BWP in all time. When a UE finishes all operation in the original BWP and no other operations will be carried out, the BWP can be deactivated and no other BWPs are activated. Then UE enters a status without any active BWP. The power saving mechanisms can be taken by the UE in this status. And the next BWP activation can be triggered with time-pattern, timer, etc. 
Proposal 2: BWP of size “zero” is not supported.

3. BWP activation
Whether DCI format size is dependent on the bandwidth of the active DL/UL BWP of a DL/UL serving cell?

Draft proposals:

· Option #1: For a UE, DCI format size is independent of the bandwidth of the active DL/UL BWP of a DL/UL carrier

· Option #2: For a UE, DCI format size is dependent on the bandwidth of the active DL (UL) BWP of a DL (UL) carrier

Our preference is Option #1. The DCI format size should keep constant unless different sizes are necessary for different cases. In the agreements on resource allocation, the RBG size would determined by BWP size, thus the resource allocation bitfield in DCI can keep in fixed size for Type 0 resource allocation. For Type 1 resource allocation, we propose to adopt RB as allocation granularity, with which the bitfield size is not related to BWP size. Even if RBG is also used for Type 1 resource allocation, the bitfield can also keep constant regardless BWP size. We do not see clear 
Proposal 3: For a UE, DCI format size is independent of the bandwidth of the active DL/UL BWP of a DL/UL carrier. 
Remaining details of timer-based active DL BWP switching

· Additional timer restarting conditions (e.g. SPS scheduling, UL scheduling in TDD)

· Range & granularity of the timer

Draft proposals:
· For timer-based active DL BWP switching, a UE restarts the timer to the initial value at the beginning of a scheduled SPS PDSCH in its active DL BWP

· In unpaired spectrum, for timer-based active DL/UL BWP pair switching, a UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PUSCH(s) in its active DL/UL BWP pair

· For timer-based active DL BWP (DL/UL BWP pair) switching,

· Granularity of the timer: [1 slot]

· Maximal time length of the timer: [10 ms] 

In general we are supportive of timer restarting condition. The timer restarts at the beginning of data transmission. This condition f timer restart could match dynamic data transmission completely. Howvever, the range and granularity of timer in the above proposal is not flexible and could not support flexible BWP switching. In some scenarios, it even does not work efficiently. One scenario is coexistence of semi-persistent and dynamic schedule, as shown in Figure1. Firstly, gNB configures one BWP1 pattern to transmit SPS scheduled data. And then due to resource lack in BWP1, gNB configures BWP2 to transmit dynamic scheduled data. Time domain of BWP2 may span to time domain of SPS data, due to BWP2 timer could not always match dynamic data transmission time. Then UE will not receive the second SPS scheduled data in BWP1. Note that if BWP timer for BWP2 is longer, the problem becomes severe.

In this cases, BWP2 could not switch to BWP1 promptly dues to BWP2 timer does not match schedule duration. So if BWP timer could also be defined as data transmission duration, then the problems could be solved.

[image: image1.emf]Data Data Data

G

r

a

n

t

(

B

W

P

1

)

BWP1

G

r

a

n

t

(

B

W

P

2

)

BWP2

Data

BWP1

BWP1

……


 Figure1 Coexistence of semi-persistent and dynamic schedule
Another scenario is co-occurrence of eMBB and URLLC, as shown in Figure2. Firstly, gNB configures one BWP1 to transmit eMBB data. And then gNB configures BWP2 to transmit URLLC with different numerology. When BWP2 timer expires, default BWP is applied and then UE will not receive the remaining part of eMBB.

For this case, the reason is that BWP1 has been deactivated due to new BWP2 activates. Therefore, it is suggested that new BWP could not deactivate foregoing BWP but new BWP priors to foregoing BWP. If that, foregoing BWP could easily switch to new BWP and new BWP may switch back to foregoing BWP. Note that to switch back to foregoing BWP, default BWP could be assumed as the lowest priority. So it is suggested that priority is configured for every BWP, which could improve BWP switching efficiency.
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Figure2 Co-occurrence of eMBB and URLLC
Proposal 4: To support flexible BWP switch, BWP timer needs to be flexible. At least BWP timer could be configured as data transmission duration. 

Proposal 5: To support efficient BWP switch, BWP priority setting is one method and default BWP could be assumed be the lowest priority.
4. Conclusions
Based on the analysis on some remaining issues for BWP configuration and activation, followings are proposed:

Proposal 1: If active DL BWP does not contain common search space for RACH procedure, the UE can switch to another DL BWP, and then switches back after the RACH procedure.

Proposal 2: BWP of size “zero” is not supported.

Proposal 3: For a UE, DCI format size is independent of the bandwidth of the active DL/UL BWP of a DL/UL carrier. 
Proposal 4: To support flexible BWP switch, BWP timer needs to be flexible. At least BWP timer could be configured as data transmission duration. 

Proposal 5: To support efficient BWP switch, BWP priority setting is one method and default BWP could be assumed be the lowest priority.
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