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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 (#90b)
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

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, a timer can be configured for a UE to switch its active BWP to a default BWP. The timer-based BWP switching is also beneficial to support fallback to the default BWP upon DCI miss. RAN1 agreed on the BWP inactivity timer and the default BWP which can be configured per serving cell.
According to RAN1 discussion, basic L1 operation of timer-based BWP switching is like this: 
	1) A UE (re-)starts a BWP inactivity timer if the UE detects a DCI indicating an activated DL (or DL/UL pair) BWP.
2) The UE increments the timer at each PDCCH monitoring period if the UE does not detect a DCI.
3) The UE switches to the default DL BWP from an activated DL BWP when the timer expires.


Observation 1: RAN1 agreed on timer-based BWP switching to the default BWP which will be described in layer 1 spec., i.e. 38.213.
For PCell/PSCell, timer-based BWP switching is mandatory. However for SCell, it may be optional up to network decision. First, supporting fallback to DCI miss is not much meaningful under the presence of PCell as a primary control channel. Second, BW adaptation for power saving can be enabled by cross-carrier scheduling via PCell. The timer-based BWP switching is needed only when UE is scheduled at the SCell via self-carrier scheduling. In case of cross-carrier scheduling, there is no point to switch to the default BWP of the SCell upon the loss of DCI from a scheduling cell (i.e. PCell). Therefore we propose the following:
[bookmark: _GoBack]Proposal 1: Timer-based active DL BWP (or DL/UL BWP pair) switching within a SCell is supported only when UE is configured with self-carrier scheduling at the SCell.
RAN1 did not preclude supporting the timer-based BWP switching for cross-carrier scheduling case. As already mentioned for cross-carrier scheduling, BW adaptation is controlled by PCell, but there is a possibility of DCI miss detection at PCell. To support fallback to the DCI loss, we propose the following:
Proposal 2: Timer-based active DL BWP (or DL/UL BWP pair) switching within a PCell/PSCell is supported always regardless of a type of scheduling (i.e. self-/cross-carrier).

2.2 Relation between BWP inactivity timer and DRX timers
For connected mode, a UE operates two timers which are the DRX inactivity timer and the BWP inactivity timer, respectively. Common purpose of both is for power saving in terms of time and frequency dimensions, respectively. In case that the DRX inactivity timer expires earlier than the dedicated timer, UE behavior should be clarified.
· Alt. 1) Independent operations between two timers, e.g., even if DRX inactivity timer expires, UE’s RF keeps wide until the BWP inactivity timer expires.
· Alt. 2) The BWP inactivity timer is subject to DRX inactivity timer, e.g., if the DRX inactivity timer expires, the BWP inactivity timer also expires and goes to the default BWP.
For Alt. 1, there is no benefit from power saving perspective. For example, if DRX inactivity timer expires but dedicated timer does not expire, then although the UE cannot transmit or receive any data, the UE may have to keep its RF wide. In the sense, Alt. 2 should be supported.
Observation 2: The motivations of timer-based BWP switching are the BW adaptation and fallback when UE is not in the DRX mode.
Proposal 3: The BWP inactivity timer is subject to DRX inactivity timer, e. g., if the DRX inactivity timer expires, the BWP inactivity timer also expires and the UE goes to the default BWP.

3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:

Observation 1: RAN1 agreed on timer-based BWP switching to the default BWP which will be described in layer 1 spec., i.e. 38.213.
Observation 2: The motivations of timer-based BWP switching are the BW adaptation and fallback when UE is not in the DRX mode.

Proposal 1: Timer-based active DL BWP (or DL/UL BWP pair) switching within a SCell is supported only when UE is configured with self-carrier scheduling at the SCell.
Proposal 2: Timer-based active DL BWP (or DL/UL BWP pair) switching within a PCell/PSCell is supported always regardless of a type of scheduling (i.e. self-/cross-carrier).
Proposal 3: The BWP inactivity timer is subject to DRX inactivity timer, e. g., if the DRX inactivity timer expires, the BWP inactivity timer also expires and the UE goes to the default BWP.
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