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1 
Introduction
In the previous RAN4 meeting, some initial considerations on RRM impact in NR was discussed. And a WF [1] was approved, in which the future RRM topics to be studied in NR were outlined.
	a. Consideration on RRM: to idenfify some future RRM topics.

1. Necessary metric and requirements for beam management measurements

2. Necessary metric and requirements for NR mobility types eg Intra-cell mobility, Inter-cell mobility, inter RAT mobility etc

3. RRC states for NR

4. Measurement gaps for NR

5. Impact on RRM requirements from:

i. Flexible bandwidth

ii. Flexibility of subcarrier spacing and multiple numerologies

iii. Mobility procedures (both UE and BS)

iv. Antenna configuration, e.g., whether the requirements are the same or different for measurements based on beamforming and omni-directional antennas, and applicability of beamforming related requirements for different frequency ranges.

v. DRX and DTX in UE and network

6. Impact of NR beamforming techniques, and how to specify generic requirements covering eg analogue, digital, or hybrid beamforming

7. Feasibility of band agnostic RRM requirements, e.g. whether generic RRM requirements can be specified for both <6GHz and >6GHz cases 

8. Other aspects including studies related to UE capabilities are not precluded




In this contribution based on the latest agreements of RAN1&RAN2 we provide some further considerations on NR RRM impacts from the wider bandwidth support in NR. 
2 Discussion 
In the previous RAN1 meeting, support of wide bandwidth operations over around 1GHz contiguous spectrum was agreed to be studied for both carrier aggregation and single carrier operations. 

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

· Send an LS to ask RAN4 to study the feasibilities of mechanisms above from both NW and UE perspectives


And in the latest RAN1 Adhoc meeting, the further agreements on the wider bandwidth support were achieved [2].

	R1-1700840
Views on wideband NR operation
Qualcomm Incorporated

Agreements:
· From RAN1 specification perspective, maximum channel bandwidth per NR carrier is [400, 800, 1000] MHz in Rel-15

· RAN1 recommends RAN4 to consider at least 100 MHz maximum channel bandwidth per NR carrier in Rel-15 considering carrier frequency bands

· RAN1 asks the feasibility of at least followings

· For sub-6 GHz, 100 MHz is considered and for above-6 GHz, wider than 100 MHz is considered

· Other cases can be considered by RAN4, e.g., 40 MHz, 200 MHz

· Note that RAN1 will specify all details for channel bandwidth at least up to 100 MHz per NR carrier in Rel-15

· Also note that RAN1 will consider scalable design(s) for up to maximum channel bandwidth per NR carrier
· From RAN1 specification perspective, the maximum number of NR carriers for CA and DC is [8, 16, 32]

· The maximum FFT size is not larger than [8192, 4096, 2048]




Hereby, we provided more views on the wider bandwidth supports in NR mainly from RAN4 perspective. 

In LTE all UEs need to support up to 20 MHz bandwidth per carrier. However, in NR support of very wide bandwidth (e.g., ~ 1 GHz) and also per-carrier bandwidth much wider than that of LTE is considered. It should be noted that in NR the implementation to support GHz order wide bandwidth for all UEs may not be realistic due to potential issues e.g. the complexity and cost. To allow the UE’s bandwidth capability with multiple categories over a same wider band channel seems much more reasonable. For example, Figure 1 [3] depicts a case that different UEs support different bandwidth from 100MHz to 1GHz.
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Figure 1. Multiple UE bandwidth capabilities within a single channel

From RAN4 measurement requirement perspective, such alternative above may introduce other problems potentially. For example, as shown in Figure 2, if the synchronization reference signal defined in the central RBs same as in LTE, several UEs which have different center frequency can’t receive any synchronization reference signal (e.g. NR-PSS/SSS/PBCH). One possible way to resolve this is to make re-tune its carrier frequency. 

Observation 1: The impacts from RF returning when UE has different carrier frequency from BS in NR shall be considered, e.g. the additional cell identification time.
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Figure 2. Synchronization in the wider band in NR
Same as LTE, minimum measurement bandwidth in terms of Hz or number of RB should be defined. The defined minimum measurement bandwidth can be used to specify the related minimum RRM requirements. In addition, when system bandwidth is super wide e.g. 200MHz, UE’s operating frequency can be quite far away from center frequency. This makes them completely independent. In this case, UE measurement behavior should be specified, e.g. all measurement should be conducted on UE’s operating frequency.  

Observation 2: The impact of wide bandwidth and the associated frequency hopping on RRM requirements should be further investigated.
3 Conclusion
In this contribution the RRM impacts from the wider bandwidth in NR was provided. The following observations and proposals can be drawn: 
Observation 1: The impacts from RF returning when UE has different carrier frequency from BS in NR shall be considered, e.g. the additional cell identification time.
Observation 2: The impact of wide bandwidth and the associated frequency hopping on RRM requirements should be further investigated.
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