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1
Introduction 
A new concept of defining channel bandwidth for NR and its implication on UE RF requirements had been discussed in the past three RAN4 meetings [1-3]. The idea of having flexible channel bandwidth to achieve better spectrum utilization efficiency as compared to legacy LTE and its feasibility from UE radio transceiver implementation point of view was vigorously discussed in last RAN4 NR ad hoc meeting [3]. Companies of great interest in this proposal had raised several questions and concerns which would lead to a way forward to encourage further studies and evaluations on flexible channel bandwidth in various aspects as highlighted in [4]. In this contribution, we intend to provide our views on the pros and cons comparison between supporting flexible channel bandwidth and fixed channel bandwidth.            
2
Discussion
The pros and cons comparison between supporting flexible channel bandwidth and fixed channel bandwidth was drawn based on the following aspects,
· Spectrum utilization efficiency
· UL spectral confinement
· UE implementation complexity
· Signalling complexity
· Specifications workload and testing burden
2.1 Spectrum utilization efficiency
The main motivation in defining flexible channel bandwidth for NR is its potential to achieve better spectrum utilization efficiency as compared to legacy LTE. One particular example as illustrated in [3] is that if an operator holds 7MHz spectrum in a certain band, the maximum bandwidth which the network could use would be 5 MHz (single carrier) or 6.4 MHz (CCA), as shown in Figure 2.1-1. This would leave either 2 MHz or (0.6 MHz + guard band between two sub-blocks) spectrum unattended which is rather inefficient in spectrum utilization. The flexible channel bandwidth can mitigate this issue by fully occupying any arbitrary frequency range down to a single PRB resolution in both base station and UE sides without introducing any guard band within a carrier as is required for contiguous CA (CCA) in LTE.  

Observation 1: Flexible channel bandwidth can potentially have better spectrum utilization efficiency than fixed channel bandwidth.  
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Figure 2.1-1 LTE spectrum utilization for a 7MHz bandwidth
2.2 UL spectral confinement

The other potential advantage of flexible channel bandwidth is that better UL spectral confinement can be realized with any arbitrary contiguous RB allocations. As illustrated in Figure 2.2-1, where the green spectral profile represents a fixed 20MHz carrier with 25RB allocation near the edge of the channel, and the blue spectral profile represents a fully populated flexible channel with 25RB allocation. It can be seen that the flexible channel bandwidth has much better spectral confinement than a fixed channel bandwidth of the same RB allocation number which could result in less MPR or A-MPR requirement.
Observation 2: Flexible channel bandwidth can potentially have better UL spectral confinement than fixed channel bandwidth which could result in less MPR or A-MPR requirement.
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Figure 2.2-1 Spectral profiles for 20MHz fixed bandwidth and flexible bandwidth with 25RB 
2.3 UE implementation complexity
UE implementation complexity likely would not be different between supporting fixed channel bandwidth and flexible channel bandwidth as it is primarily driven by the maximum supported carrier bandwidth. However, if the UL channel bandwidth and DL channel bandwidth would be decoupled, the UL and DL carriers may not be operated at a fixed duplex distance for FDD bands and at the same frequency for TDD bands. This may imply an additional frequency synthesizer for TDD band operation if there would not be sufficient transition time for frequency switching between UL and DL slots. Nevertheless, since a typical UE may already support both TDD and FDD band operation, the existing dual frequency synthesizers for FDD bands likely can be shared with TDD band and thereby the implementation complexity would not be impacted.

Observation 3: UE implementation complexity likely would not be different between supporting fixed channel bandwidth and flexible channel bandwidth as it is primarily driven by the maximum supported carrier bandwidth.      

2.4 Signalling complexity

As partial RB allocation already exists in legacy LTE, it is expected that there would be no increase of signalling complexity to indicate a channel bandwidth with resolution down to a single PRB. The potential concern may be at the UE maximum carrier bandwidth handling capability signalling where if the bandwidth resolution is also in unit of a single PRB. However, we see there is no need to signal UE maximum bandwidth handling capability in such fine granularity. A 10MHz grid shall be sufficient to provide a good coverage of UE bandwidth handling range which could be even simpler than signalling a bandwidth combination set in LTE contiguous CA.

Observation 4: Flexible channel bandwidth likely would not increase signalling complexity and could be even simpler than signalling a bandwidth combination set in LTE contiguous CA.
2.5 Specifications workload and testing burden
Although the flexible channel bandwidth could have a bandwidth resolution down to a single PRB, it would not be feasible nor necessary to define UE RF specifications for every possible channel bandwidth down to this fine grid. On the other hand, most UE RF requirements are either bandwidth independent or linearly scaled with bandwidth in a broad range, as is elaborated in [5]. Therefore, it is sufficient to only define a finite bandwidth set for UE RF specifications. That being said, the specifications workload and testing burden could be more manageable than existing LTE requirements if the bandwidth set is properly selected.

Observation 5: Flexible channel bandwidth specifications workload and testing burden could be more manageable than existing LTE requirements if the bandwidth set for UE RF specifications is properly selected. 
3
Conclusion
In this contribution, we provide our views on the pros and cons comparison between supporting flexible channel bandwidth and fixed channel bandwidth and conclude that there are well recognizable pros but not seeming cons to support flexible channel bandwidth based on the five aspects as discussed.
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