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1. Introduction

At the 3GPP RAN1#90 meeting, the following agreements regarding activation/deactivation of BW parts (BWPs) and common PRB indexing were made.
	Agreements:
· 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:
· 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

· 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


In addition, at the 3GPP RAN1 NR-adhoc#3 meeting, the following agreements related to BWP were made.

	Agreements:
· 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:
· 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:
· 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)


In this contribution, we provide our views on the remaining issues on detailed BWP activation/deactivation mechanisms and common PRB indexing.

2. Details on Common PRB Indexing

It was agreed that common PRB indexing is used at least for DL BWP configuration in RRC signaling to know the exact frequency location for UE. In that sense, UE-specific RRC signaling seems the most direct solution to inform UE of an offset from PRB 0 to the lowest PRB of the SS block accessed by the UE when UE is configured with DL BWP. Regarding the RMSI, motivation to use it is not so clear if common RS indexing is used only for DL BWP configuration purpose although reduction in signaling overhead would be expected. If a default or initial active BWP that will be used during initial access is clearly defined, such a common PRB indexing may be needed. In our view, the default BWP would be beneficial to ensure the fallback operation of BWP activation/deactivation. However, how to signal it during initial access is a part of initial access discussion, and we should leave the discussion up to initial access discussion.
Proposal 1: An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by UE-specific RRC signaling.

3. Default BWP and configuration
It was agree that there is an initial active DL/UL bandwidth part pair. It was also agreed to define the default BWP which can be the initial active DL bandwidth part. The initial active BWP would be primarily used for all the UEs for initial access procedure. Hence, SS-block will be included in the initial active BWP, and thus the initial active BWP will be also utilized as the default BWP when RLF happens or system information reception is needed. In those contexts, we haven’t so far identified the need of RRC reconfiguration of the default BWP, which can be specified in later release if needed. Another purpose of default BWP may be to let the UEs periodically monitor system information, paging, and RACH, response. However, defining search spaces and/or CORESETs for these common channels in the configured BWPs achieves the same goal. 
Proposal 2: Reconfiguration of initial active BWP or default BWP is not supported in Release 15.
Proposal 3: Search spaces for monitoring RMSI, OSI, paging control, and RACH response are supported in the configured BWP
The other potential purpose of the default BWP is detecting SS-block for RRM measurement purpose. However, in our view, RRM measurement is essential and should be considered separately from BWP configuration. For example, BW for RRM measurement is narrowband while the configured BWP is wideband. 
Proposal 4: RRM measurement configuration should be separate from BWP configuration
If the configured BWP does not fully cover the BW for RRM measurement, RF retuning may be needed for RRM measurement by setting a measurement gap. However, if the configured BWP fully contains the BW for RRM measurement, such a measurement gap is not required.
Proposal 5: If the BW for RRM measurement is configured within the BWP, a measurement gap for RF retuning is not required. Otherwise, the measurement gap is required for RRM measurement.

According to the discussion above, the default BWP wouldn’t seem to be necessary in the SCell.

Proposal 6: Default BWP is not defined for the SCell
4. BWP Activation/Deactivation

One of the main usage cases of BWP activation/deactivation is to reduce UE power consumption via BW adaptation. In this contribution, we focus on the BWP activation/deactivation mechanism to support usage scenario #2 [1]. For BW adaptation, a UE is to be RRC-configured with at least two DL BWPs with different DL BWs. When there is no DL/UL data, the UE only monitors the BWP with narrower BW for monitoring NR-PDCCH to save the RF power consumption. When DL/UL data occurs, the other BWP with wider BW is activated for efficient data transmission. 
For activation/deactivation of DL BWP, at the RAN1 NR-adhoc#3 meeting, the DCI-based approach with explicit indication of BWP was agreed. This means that the CORESET of each BWP contains both DCI that schedules PDSCH on its own BWP and that for the other BWP. Hence, the same size of DCI that schedules different BWPs is preferred to reduce the number of blind decoding attempts. Fig. 1 shows one example of DCI-based BWP activation. BW for BWP#1 is assumed to be narrower than that for BWP#2. If DL assignment with BWP index (indicating BWP#2) in a COREST of BWP#1 schedules DL data, BWP#2 is considered to be activated..
Another issue is that gNB does not know if a UE switches BWPs, when gNB does not receive any response from the UE (gNB normally knows if UE switches BWPs by receiving ACK/NACK from the UE). Hence, to avoid such a mismatch between gNB and UE, fallback mechanism would be required. Fall-back mechanism can be actualized by implementation. If there is no response from the UE, gNB transmits both the scheduling DCI for previous BWPs and that for newly activated BWP since the UE would receive the DCI on either BWP. Once gNB obtains the response from the UE, gNB knows active BWP switching is completed. In addition, if the same DCI size for scheduling different BWPs is considered and COREST configuration is also the same for different BWPs, there is an advantage that gNB does not need to transmit multiple DCIs.
Proposal 7: The same DCI size for scheduling different BWPs is considered by keeping the same size of resource allocation field for all the configured BWP
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Figure 1 BWP activation.
For the deactivation of the BWP, timer or configured time pattern were also agreed. In the timer-based approach, if there is no data in the configured period of time, the BWP is de-activated. One consideration point is how to handle DL BWP and UL BWP. There are some ways to set the timer, i.e., independent timer for DL BWP and UL BWP, or a joint timer for DL and UL BWP. Setting the separate timer for the DL and UL would be straight-forward approach. For the separate timer, assuming both DL BWP and UL BWP are activated, if there is only DL data and UL timer expires, UL BWP shouldn’t be deactivated since PUCCH configuration may be affected. Hence, for the uplink, if there is UL feedback signal related to DL transmission, the timer should be reset (Or, UL timer is not set if there is DL data) (Fig. 2(b)). On the other hand, if there is only UL data and DL timer expires, there may be no issue if the DL BWP is deactivated since UL grant is transmitted in the default DL BWP (Fig. 2(a)). Regarding the configured time pattern, we consider this is less flexible or less adaptive to traffic occurrence. Hence, we prefer timer-based approach.

Proposal 8: Separate timer is respectively defined for DL BWP and UL BWP
· Timer for deactivation of UL BWP should be reset if there is HARQ ACK/NACK feedback for the DL data
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(a) DL data expires first                                       (b) UL data expires first

Figure 2 – Deactivation based on DL/UL timer.

5. Conclusion
In this contribution, we presented the remaining issues on BWP, especially activation/deactivation of BWPs. Based on the discussion, we made the following proposals.
Proposal 1: An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by UE-specific RRC signaling
Proposal 2: Reconfiguration of initial active BWP or default BWP is not supported in Release 15.

Proposal 3: Search spaces for monitoring RMSI, OSI, paging control, and RACH response are supported in the configured BWP

Proposal 4: RRM measurement configuration should be separate from BWP configuration

Proposal 5: If the BW for RRM measurement is configured within the BWP, a measurement gap for RF retuning is not required. Otherwise, the measurement gap is required for RRM measurement.

Proposal 6: Default BWP is not defined for the SCell
Proposal 7: The same DCI size for scheduling different BWPs is considered by keeping the same size of resource allocation field for all the configured BWP
Proposal 8: Separate timer is respectively defined for DL BWP and UL BWP
· Timer for deactivation of UL BWP should be reset if there is HARQ ACK/NACK feedback for the DL data.
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