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1 
Introduction
In the last RAN4 meeting, some initial considerations on RRM impact in NR was discussed [1] and a WF [2] was approved, in which the future RRM impacts on the measurement bandwidth were outlined as below.
	Measurement Bandwidth

Agreements

· Requirements will be developed for UEs supporting different bandwidths

· Study whether minimum measurement BW for NR scales with subcarrier spacing and different NR use cases etc (MBB, MTC, ultra reliable etc)

Way forward
· Continue to investigate impact of bandwidth on measurements.

· Study the ways in which UEs with different supported BW and numerology can perform cell selection in NR

· Study the ways in which UEs with different supported BW and numerology can perform measurements in NR

· Continue to investigate the impact of supported BW and  multiple numerologies on measurement BW



In this contribution based on the latest agreements of RAN1 we provide some considerations on RRM measurement bandwidth in NR. 
2 Discussion 
In the previous RAN1 meeting, the following agreements were achieved on the bandwidth considerations for NR 
	Agreements:[3,R1#86bis]
· Largest component carrier bandwidth not smaller than 80 MHz for at least one numerology is supported

· Waveform is based on OFDM 

Agreements:[4]
· NR should support of flexible NW and UE channel bandwidth
· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth
· FFS: minimum bandwidth
· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception

· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink

R1-1610488
WF on Wider BW Operation for NR
NTT DOCOMO, AT&T
Agreements:
At least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz
· Carrier Aggregation/Dual Connectivity (Multi-carrier approach) 

· Details are FFS

· FFS: non-contiguous spectrum case

· Single carrier operation 

· Details are FFS 

· Maximum channel bandwidth continues to be studied in RAN1/4

· Maximum bandwidth supported by some UE capabilities/categories may be less than channel bandwidth of serving single carrier

· Note that some UE capabilities/categories may support channel bandwidth of serving single carrier


One of important characteristics of NR is the flexible channel bandwidth. In comparison with LTE, the much wider bandwidth of NR carrier can be deployed (>=80MHz). And according to RAN1 agreement above[5], for UEs whose capabilities on the maximum bandwidth supported may be less than channel bandwidth of serving single carrier as illustrated in Figure 1 below. In order to improve the carrier utilization efficiency, one of possible way to utilize the full NR bandwidth allocated is the multi-carrier operation as depicted in Figure 2. 
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Figure 1. UEs maximum bandwidth supported
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Figure 2. Multi carriers for UE 
However, such alternative above may introduce other problems unexpected. For example, if the initial access channel defined in the central RBs same as in LTE, several UEs which are not aligned with NW in the central RBs can’t receive any synchronization reference signal (e.g. NR-PSS/SSS/PBCH). Thus more than one sets of broadcast signals/channels are to be transmitted from NW perspective.
Observation 1: For UEs without the capability to support channel bandwidth of NR serving single carrier, the new initial access signals/channel in NR is need to be defined to utilize NR carrier more efficiently.

Particularly, in LTE RAN4 when defining the measurement requirements only a part of RBs need to be used for the measurement, which can be referred as the minimum measurement bandwidth below. For example, in [6, Table A.9.1.1.2-1] the test for intra-frequency measurement accuracy can be based RBs with index22~27 only since UE need to save power when performing the measurement as possible.  From RAN4 perspective, when defining the minimum measurement bandwidth the RBs for the initial access and synchronization shall be included at least. That means in NR the test parameter of the minimum measurement bandwidth (e.g. 6RBs which is located in the central of transmission bandwidth) in LTE [5] would not be feasible in NR because: 
· The much wider transmission bandwidth is expected including the smaller transmission bandwidth less than 6RBs 
· For the high frequency carrier (e.g. >6GHz), the references signal transmitted in the central of carrier is not expected to be omnidirectional but beamformed.
Additionally, the potential changes and enhancement on the initial access channel shall be taken counted into the minimum measurement bandwidth, e.g. 

· The multiple sets of initial access reference signal and channel
Observation 2: The minimum measurement bandwidth shall firstly consider the impacts of flexible transmission bandwidth in NR.   

Meanwhile, if the multiple sets of initial access reference signals are needed, UE need also to find the NR-PSS/SSS signals and channels from several possible candidates. Thus from RAN4 perspective, UE’s implementation complexity will also be increased. 
Observation 3: The implementation complexity due to the multiple hypothesis on the possible NR-PSS/SSS signals shall be studied in case of UEs without capability to support the maximum bandwidth of the NR carriers.

3 Conclusion
In this contribution the RRM impacts from the wider and flexible bandwdith in NR was provided. The following observations and proposals can be drawn: 
Observation 1: For UEs without the capability to support channel bandwidth of NR serving single carrier, the new initial access signals/channel in NR is need to be defined to utilize NR carrier more efficiently.

Observation 2: The minimum measurement bandwidth shall firstly consider the impacts of flexible transmission bandwidth in NR.
Observation 3: The implementation complexity due to the multiple hypothesis on the possible NR-PSS/SSS signals shall be studied in case of UEs without capability to support the maximum bandwidth of the NR carriers.
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