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1 Introduction

At the last few RAN1 meetings, bandwidth part (BWP) activation and deactivation has been discussed.  With the primary focus on a single BWP active at the same time, one of the primary use case of such BWP activation/deactivation is to support bandwidth adaptation.  With bandwidth adaptation, the UE can reduce its power consumption by reducing its receiver bandwidth (and thus the processing) at times where the traffic activity is low.
In this contribution, we discuss the impact of bandwidth part activation/deactivation on UE DRX.

2 Discussion
In the context of a single active BWP, we note that activation/deactivation of a BWP is equivalent to a change of BWP.  In our view, fast BWP changes should be used for UE power saving and can be implemented with dynamic BWP activation and deactivation.

We observe here that such bandwidth adaptation mechanism has similar objectives and functionality as UE DRX.  While in UE DRX power saving is achieved by reducing the time where the UE monitors the control channel, using bandwidth adaptation in NR has the potential to further reduce the UE power consumption, when the reduction of bandwidth is significant.  For UE power savings purposes, only two BWP may be needed in practice (a low bandwidth to monitor the CORESET, and a wider bandwidth to receive larger amount of data).  Due to this similarity with DRX, it would be reasonable that the UE has the functionality to activate/deactivate such BWP based on similar rules as DRX.
DRX is based on the scheduling activity; in periods of activity, the UE monitors constantly the control channel, whereas in periods of inactivity the UE monitors the control channels only periodically.  Similarly, for dynamic activation/deactivation of BWP, the UE should at least have the possibility to activate/deactivate a BWP based on reception of a DCI.

To enable the UE for power saving when not actively receiving data, the UE should be able to change its BWP (to a reduced bandwidth) implicitly.  This approach is used in DRX as it reduces the signalling overhead; in practice this can be achieved via the use of an inactivity timer.  To ensure a unified approach for UE power saving, dynamic change of BWP should be supported and taken into considerations in designing DRX.

Observation 1:
Power saving can be achieved with dynamic change of BWP.

Observation 2: 
Activation/deactivation of BWP for power saving should be based on similar rules as DRX.

The following figure illustrates the concept of UE power savings via bandwidth adaptation with DRX.  In the example shown, the UE is configured with two different bandwidth parts: bandwidth part configuration “A” (BWPA)for narrowband low-power mode in periods of inactivity and bandwidth part configuration “B” (BWPB) for wideband reception during periods of data activity.

Based on LTE DRX functionality we observe here that while the UE is actively receiving data only when the Inactivity Timer is running.  Otherwise, during the On Duration, the UE is monitoring the control channel per the DRX cycle.  Thus with LTE DRX operations, the UE is expected to receive data when the inactivity timer is running.

Observation 3:
In LTE DRX operations, the UE monitors the PDCCH for data scheduling continuously when the inactivity timer expires.
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Figure 1
In our view, it would be reasonable for power saving to allow the UE to use a small receiver bandwidth at least when the inactivity timer is not running.  Using RAN1 terminology, this is equivalent to activate BWPB when the inactivity timer is running (and thus deactivate BWPA) and vice-versa.  This approach is efficient as it does not require signalling overhead and can be effectively integrated with DRX functionality.  

Note that it could also be possible to use different sets of timer and triggers for bandwidth activation/deactivation than those for DRX.  At this point we do not really see an advantage of doing so and it appears that it would unnecessarily complicate the system.  In our view, it is preferable to have a single mechanism to enable power savings with DRX and bandwidth adaptation.
We finally note that RAN1 is currently discussing bandwidth part activation/deactivation mechanism and thus the exact detailed rules could be left FFS at this point in RAN2.

Proposal:
The network can configure the UE to activate/deactivate bandwidth part using DRX timers (e.g. inactivity timer).
3 Conclusion

In this contribution the following observations and proposals were made: 
Observation 1:
Power saving can be achieved with dynamic change of BWP.

Observation 2: 
Activation/deactivation of BWP for power saving should be based on similar rules as DRX.

Observation 3:
In LTE DRX operations, the UE monitors the PDCCH for data scheduling continuously when the inactivity timer expires.
Proposal:
The network can configure the UE to activate/deactivate bandwidth part using DRX timers (e.g. inactivity timer).
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