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1. Introduction

In RAN1 88 bis meeting, following agreements regarding UE specific RF bandwidth adaptation are reached:

Agreement:
· For single-carrier operation,
· UE is not required to receive any DL signals outside a frequency range A which is configured to the UE

· The interruption time needed for frequency range change from frequency range A to a frequency range B is TBD

· Frequency ranges A & B may be different in BW and center frequency in a single carrier operation
Working assumption:
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE

· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE

· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth

· The bandwidth part may or may not contain the SS block

· Configuration of a bandwidth part may include the following properties

· Numerology

· Frequency location (e.g. center frequency)

· Bandwidth (e.g. number of PRBs)

· Note that it is for RRC connected mode UE

· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbour cell RRM
In RAN1 89 meeting, further agreements regarding UE specific RF bandwidth adaptation are reached:

Agreements:
· Confirm the WA of RAN1#88bis.

· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)

· FFS: slot duration indication if RAN1 decides to not to downselect between 7 symbol and 14 symbols for NR slot duration

· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 

· It does not imply that it is required for UE to support different numerologies at the same instance.

· FFS: TB to bandwidth part mapping

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.

Specify necessary mechanism to enable UE RF retuning for bandwidth part switching
Agreements:
· In case of one active DL BWP for a given time instant, 

· Configuration of a DL bandwidth part includes at least one CORESET.

· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.

· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs

· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 

· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)

· Option #1: DCI (explicitly and/or implicitly) 

· Option #2: MAC CE

· Option #3: Time pattern (e.g. DRX like)

Details FFS
Based on the above agreements, we had some discussion the UE specific RF bandwidth adaptation. 
2. Discussion 
In current LTE spec, UE receiving RF bandwidth is the system bandwidth. In NR, the system carrier bandwidth could be much wider than that of LTE. Then the issue is raised that if UE can be allowed to retune its Rx side RF bandwidth to a smaller bandwidth than “carrier” or system bandwidth, so that receiver side power saving can be achieved. This issue was investigated in RAN4 and concluded that [1], the primary benefits of UE specific RF adaptation is the power saving. With RAN4 response, RAN1 agrees that NR UE can retune to a UE specific RF bandwidth and NR UE is not expected to receive any signals out of such bandwidth. 
In current LTE system, DRX is one of major power saving mechanisms in the Rx side. When DRX is configured to a UE, the NW may encounter the difficulty on configuring the DRX parameters: better power saving effects can be obtained from long DRX OFF duration which may however restrict the scheduling flexibility for the NW. With UE specific RF bandwidth, such difficulty may be eased because DRX should be able to combine with UE specific RF bandwidth adaptation. In such case, UE can be configured with short DRX OFF duration, but when UE is waken up for ON duration, UE only needs to monitor the adapted bandwidth or smaller bandwidth for ON duration, which can achieve better power saving effects without damaging scheduling flexibility. 
Proposal 1: DRX can be combined with UE specific RF bandwidth (BWP) adaptation to enhance the power saving effects.
In current LTE spec, when UE is on DRX OFF duration, UE is allowed to receive SPS traffic. Similar behavior should also be allowed for the combination of DRX and UE specific RF bandwidth (BWP) adaptation: when a UE with BWP is in DRX OFF duration, it can receive the SPS traffic. However, there may be a question that if the BWP for the SPS and BWP for the DRX ON duration could be the different. With the recent RAN1 agreement, the answer to the previous question should be YES, i.e, the BWP for the SPS in DRX OFF duration can be different for the BWP for DRX ON duration. 
Proposal 2: BWP for the SPS in DRX OFF duration can be different for the BWP for DRX ON duration
3. Conclusions
In this contribution, we study UE specific RF bandwidth adaptation. We have following proposals: 
Proposal 1: DRX can be combined with UE specific RF bandwidth adaptation to enhance the power saving effects.

Proposal 2: BWP for the SPS in DRX OFF duration can be different for the BWP for DRX ON duration
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