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Introduction
In RAN1 #101-e meeting, RAN1 made a following agreement regarding a UE bandwidth of reduced capability UEs:
Agreements: 
· For FR1, study at least 20MHz maximum UE bandwidth at least for initial access
· Other bandwidths FFS
· For FR2, study 50MHz and 100 MHz maximum UE bandwidth at least for initial access 
· Other bandwidths FFS

In this document, we provide our views on narrowband operation for UE power saving at reduced capability NR UEs. This document is a resubmission of R1-2004374.
Power saving with narrowband operation
It is feasible for a reduced capability UE to not support dynamic switching of an active bandwidth part and thus only be configured with one UE-specific bandwidth part. Also, it's possible for a reduced capability UE to support DCI based (and/or timer based) dynamic switching of the active bandwidth part, potentially with relaxed bandwidth part switching delay requirements compared to NR UEs supporting eMBB and URLLC use cases. 
Narrowband operation within a bandwidth part
For Rel-15/16 NR UEs, a UE operation bandwidth at a given time is supposed to be no less than a bandwidth of UE’s active bandwidth part (BWP). 
Operating a reduced capability UE with a narrow bandwidth by configuring and activating a narrowband BWP may reduce power consumption. On the other hand, the narrowband BWP may make it difficult to exploit frequency diversity and to randomize the interference. 
Configuring the reduced capability UE with multiple narrowband BWPs and instructing the UE to perform frequent switching of an active BWP among the configured multiple narrowband BWPs can exploit the frequency diversity and randomize the interference. However, multiple BWP configurations may increase UE complexity and RRC signalling overhead, since each BWP configuration should include a set of DL and UL RRC parameters. 
Therefore, for UE power saving without increasing UE complexity, it may be preferred to limit the number of configured BWPs (e.g. one relatively wideband UE-specific DL/UL BWP and an initial DL/UL BWP) for the reduced capability UE and to allow the reduced capability UE to operate with a bandwidth smaller than a bandwidth of an active BWP. Furthermore, it may be necessary to support mechanisms exploiting the frequency diversity and realizing interference randomization within the active BWP. 
Proposal 1: For a reduced capability UE, support operating with a bandwidth smaller than a bandwidth of an active BWP.
Proposal 2: Study mechanisms exploiting the frequency diversity and realizing interference randomization within an active BWP, for a case that a reduced capability UE operates with a bandwidth smaller than a bandwidth of the active BWP.
[bookmark: _Hlk40452180]Switching between narrowband and wideband operations within a BWP
A reduced capability UE operating with a smaller bandwidth than a bandwidth of an active BWP may have to increase its operating bandwidth up to the bandwidth of the active BWP, in order to receive and/or transmit large size packets and/or handle less delay-tolerant traffics. For example, for large size packets, it may be more power efficient to complete reception and/or transmission quickly with a wider operating bandwidth and go back to a sleep mode (or an inactive state). 
The reduced capability UE may monitor PDCCH on a narrowband control resource set (CORESET) and may adjust the operating bandwidth right before scheduled wideband DL/UL signal/channels. Similar to bandwidth part inactivity timer based BWP switching, a wideband operation timer can be used to switch back to the narrowband operation. For example, the reduced capability UE starts or re-starts the wideband operation timer at every reception or transmission occasion of wideband signals/channels, and goes back to the narrowband operation upon expiration of the wideband operation timer. 
Proposal 3: Support dynamic switching between narrowband and wideband operations within a BWP.  
Conclusion
In summary, we have the following proposals regarding narrowband operation for UE power saving at reduced capability NR UEs:
· Proposal 1: For a reduced capability UE, support operating with a bandwidth smaller than a bandwidth of an active BWP.
· Proposal 2: Study mechanisms exploiting the frequency diversity and realizing interference randomization within an active BWP, for a case that a reduced capability UE operates with a bandwidth smaller than a bandwidth of the active BWP.
· Proposal 3: Support dynamic switching between narrowband and wideband operations within a BWP.  
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