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1. Introduction
RAN#75 in March approved a 5G WID [1] on New Radio access technology, which targets a unified framework for traffic with diverse QoS requirements e.g. enhanced mobile broadband (eMBB), massive machine-type-communications (mMTC), ultra-reliable and low latency communications (URLLC).
During NR SI/WI phases for Rel-15, the following agreements were achieved regarding bandwidth considerations for NR

RAN1 Agreements (#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
· 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

RAN1 Agreements (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)
This contribution investigates design considerations to support wider BW in NR; especially about BWP switching.
2. 	Design Issues for Bandwidth Part
2.1 Timer-based BWP switching
BWP adaptation is beneficial for power saving of UE. It is enabled by BWP activation/deactivation or switching. Network can indicate to UE activation/deactivation of BWP by scheduling DCI. In addition to scheduling DCI, timer can be configured for a UE to switch its active BWP to a default BWP. 
According to RAN1 agreement following,
· 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





RAN2 should consider two FFS points for completion of Rel-15. In this paper, we focus second FFS point – detailed mechanism of timer-based solution.
Basic operation of timer-based BWP switching is like this: 
1) UE (re-)starts a timer whenever PDCCH indicates new transmission
2) If the timer expires, UE uses a default BWP
Regarding timer, there can be three possibilities.
· Option 1: New timer
· Option 2: DRX inactivity timer
· Option 3: DRX short cycle timer

[Option 1: New timer]
If new timer is introduced, it is only needed when C-DRX is disabled. As shown in the companion paper [2], there is no reason to switch to narrow BWP during signaling at PDCCH is active. Only upon expiry of DRX inactivity timer (i.e. no PDCCH activity), switching to narrow BWP is meaningful. Therefore it is a natural consequence to associate the default BWP to DRX cycle. DRX cycle can be regarded as timing configuration for BWP switching. C-DRX is disable to UE, however, there is no existing timing configuration where we apply BWP switching. Therefore new section is needed to specify new timer and switching mechanism.
Observation 1: For the case that C-DRX is disabled, new timer for BWP switching may be introduced with some standards efforts and impacts. 
 [Option 2: DRX inactivity timer]
If DRX inactivity timer is the timer for BWP switching, it means that UE switches to the default BWP when DRX inactivity timer is expired. Figure 1 shows that UE switches to a default BWP when UE starts to use short DRX cycle. UE will keep the default BWP until receiving L1 command such as scheduling DCI.


Figure 1: A case of default BWP mapping to short and long DRX cycle
[Option 3: DRX short cycle timer]
If DRX short cycle timer is the timer for BWP switching, it means that UE switches to the default BWP when DRX short cycle timer is expired and UE starts to use long DRX cycle followed by short DRX cycle.


Figure 2: A case of default BWP mapping to long DRX cycle
We think that this is a matter of choice depending on scenario. BWP switching at short DRX cycle is beneficial for power saving gain and minimizing loss of scheduling opportunity. BWP switching at long DRX cycle is also fine because UE can stay at wide BW during short DRX cycle and fast restoration of full capacity. We can support at least BWP switching during long DRX cycle, since it is a common part regardless of choice between option 2 and 3. 
Proposal 1: UE is configured to monitor PDCCH in a default BWP at least when UE uses long DRX cycle.
Proposal 2: RAN2 discusses further whether BWP switching to a default BWP is upon expiry of drxInactivityTimer or upon expiry of drxShortCycleTimer.
3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:

Observation 1: For the case that C-DRX is disabled, new timer for BWP switching may be introduced with some standards efforts and impacts. 

Proposal 1: UE is configured to monitor PDCCH in a default BWP at least when UE uses long DRX cycle.
Proposal 2: RAN2 discusses further whether BWP switching to a default BWP is upon expiry of drxInactivityTimer or upon expiry of drxShortCycleTimer.
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