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1. Introduction
[bookmark: _GoBack]RAN1 concluded from NR SI that maximum channel bandwidth per NR carrier is 400 MHz in Rel-15 and the maximum number of NR carriers for CA and DC is 16 from RAN1 specification perspective. In the context of NR wider bandwidth operation, two aspects are considered; 1) UE RF bandwidth adaptation, 2) Coexistence among narrow band UEs (NB UEs), CA UEs and wideband UEs (WB UEs) within a wideband NR carrier. The primary benefit for UE RF bandwidth adaptation is UE power saving [1]. Supporting multiple UE types/categories within a wideband NR carrier allows implementation flexibility. RAN1 introduced bandwidth part (BWP) to support NR wider bandwidth operation. A BWP consists of a group of contiguous PRBs and is associated with a specific numerology (sub-carrier spacing, CP type). In this contribution, we discuss issues related to the RRM measurement bandwidth for wider bandwidth operations. 
2. Discussion
2.1 RRM measurement in IDLE mode 
For IDLE mode UE, default BWP for monitoring at least NR-PSS/SSS and SI is preferred from the UE complexity and power consumption perspectives [1]. The size of default BWP, to achieve its purpose, is less than that of full operating BW of the system and at least as much as the minimum channel BW supported by every NR UE. It is beneficial to minimize power consumption for IDLE mode UE. A default configuration for initial access, paging or cell (re)selection will help minimize the impact from BW adaptation. Definitely common BW across cells is reasonable for IDLE mode operation since reconfiguration for IDLE mode UE is not feasible. 
RAN1 discussed about the type of RS for RRM measurement. NR-SSS is used for DL based RRM measurement for L3 mobility in IDLE mode. Detection of neighbour cell for measurement is based on NR-SS. Whatever number of NR-SS is provided by network for the wideband operations, UE will detect a NR-SS at first during scanning and camp on the cell which is involved with the detected NR-SS. There is no reason to configure additional NR-SS for an IDLE mode UE. Hence, at least for the case of IDLE mode UE, these default SS blocks may be assumed by the UE to also be used for the neighbour cell measurements. Else some additional network signalling may be needed from the serving gNB to indicate about the SS block locations of all the neighbour cells which requires further study about the signalling mechanism, the number of cells to be included etc. Upon moving to the connected mode, the network may indicate the UE about a different default SS block location (based on anchor BW part indications [1]) based on network loading. 
Proposal 1: The default SS block is used by the IDLE mode UE for the neighbour cell measurements. 
2.2 RRM Measurement in Connected mode
For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used in addition to IDLE mode RS i.e. SS blocks. CSI-RS mapping may be supported in full BW or partial BW [1]. To achieve optimal performance for handover, monitoring full bandwidth of CSI-RS at UE is beneficial to compensate the radio aspects of frequency selectivity or shadowing. In unlicensed bands, LBT (Listen-before-talk) failure needs to be considered as well. In such scenarios, monitoring partial bandwidth for RRM measurement is generally not preferred. However monitoring full bandwidth may adversely affect UE’s battery lifetime. Since UE needs to monitor signals from neighbouring cells frequently, the time consumed for RRM measurement may be dominant compared to other operations. 
Observation 1: If RRM measurement for neighbouring cell is performed using full bandwidth CSI-RS, power saving gains from restricting UE bandwidth for serving cell operations may be limited on the overall performance perspective.
If narrow BW is configured for both control/data channel in serving cell and RRM measurement for serving/neighbouring cell, the handover performance could be degraded due to inaccurate measurement quantity as stated here. But difficulty to handle this trade-off issue comes from that serving cell monitoring for control/data channel and RRM measurement is managed by different layers. Thus analysis or discussion on impacts to power consumption needs further study. Based on discussion, whether or not two operations can be handled separately could be decided. 
The operating BW for both control/data channel in serving cell may be configured by RRC or L1/L2 signalling. To support latency constrained service such as URLLC, L1/L2 signalling may be preferred as indication of BW reconfiguration for UE. However there is a potential fluctuation of measurement quantity values due to different size of monitoring BW or different RS resource/numerology. Since the difference of monitoring BW may not be known to RRC layer (in case of L1 adaption), unreliable decision for handover may be made. Having said that, it is beneficial that monitoring BW for RRM measurement is configured by RRC signalling no matter what operating BW is configured by L1 signalling. If gNB and UE do not have the same notion for the BW, it may impact to handover performance. Thus potential conflict with L1 operation relating to adaptive BW should be avoided.  In order to avoid such issues, care should be taken to configure the periodic CSI-RS for RRM measurement within the configured BW for the UE.
Proposal 2: For connected mode L3 mobility, a UE can be configured to measure periodic CSI-RS within a configured CSI-RS BW.

Proposal 3: Strive for minimizing UE’s re-tuning for measurement purpose; no re-tuning, if possible, should also be considered.

3. Summary
In this contribution we studied aspects related to RRM measurements for wider BW operations and the following are observed and proposed.
Observation 1: If RRM measurement for neighbouring cell is performed in full bandwidth (e.g. CSI-RS measurements), power saving gains from restricted bandwidth for serving cell operations may be negligible from the overall performance perspective.
Proposal 1: The default SS block is used by the IDLE mode UE for the neighbour cell measurements. 
Proposal 2: For connected mode L3 mobility, a UE can be configured to measure periodic CSI-RS within a configured CSI-RS BW.

Proposal 3: Strive for minimizing UE’s re-tuning for measurement purpose; no re-tuning, if possible, should also be considered.
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