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1 Introduction
In the last NR adhoc meeting, a way forward [1] on flexible channel bandwidth for NR was agreed, in this contribution, we would like to share our view on this issue for UE.
2 Discussion
2.1 The “pros” and “cons” for flexible channel bandwidth
The finite bandwidth set in LTE has created certain constraint in spectrum utilization due to operator’s spectrum holding not in unit of 6 LTE carrier bandwidths or the sum of LTE carrier bandwidth as mentioned in contribution [2-4]. Actually, it is already being a problem in LTE that a corresponding study item on LTE bandwidth flexibility enhancements had been put forward in RAN#72 meeting [5]. According to the way forward [1], it can be seen that flexible channel bandwidth scheme can make BS or UE channel bandwidth be flexible to accommodate various spectrum width. So, there is no doubt that supporting flexible channel bandwidth can be beneficial to improve operator’s spectrum utilization efficiency.
From implementation point of view, the sample rate for ADC/DAC/anti-aliasing filter is decided by the supporting channel bandwidth. As well know, the higher sample rate, the more power consumption is needed for specific ADC/DAC/anti-aliasing filter. The ADC/DAC for 10MHz channel bandwidth will be more power consumption compared to it for 5MHz channel bandwidth because of the bigger sample rate if allocated RB is just small like the case shown in figure 1. In this sense, if flexible channel bandwidth can be determined based on allocated spectrum frequency (RB) size, it would be more power saving.
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Figure1 small RB allocation, different channel bandwidth

However, in the other hand, supporting flexible channel bandwidth will ask for the ADC/DAC/anti-aliasing filter having the flexible sample rate capability. This may bring some implementation complexity. Besides, if flexible channel bandwidth is based on allocated RB, the LO frequency shall be also more flexible to support more potential carrier centers than it is for fixed bandwidth. This will also bring some complexity for mixer.
Observation 1: 
Pros:

1) Can improve operator’s spectrum utilization efficiency
2) Be beneficial for power saving 

Cons:
1) Bring more challenge for implementation such as mixer (LO), ADC/DAC, filter and so on

2) May bring more specification workload.
2.2 How to specify UE RF specifications 
Even if the above implementation is not the challenge, it would also difficult to define UE RF specifications for each possible channel bandwidth with resolution down to thus a single PRB. Because it was agreed in [6] that all conventional (conductive) requirements will be specified as OTA requirements for NR and many RF conventional requirements are specified based on channel bandwidths which are listed in table 1. Although some of requirements such as minimum output power, off power and maximum input level seems to be lightly affected by channel bandwidth, its corresponding measurement bandwidth shall be defined base on channel bandwidth. In this case, it seems not possible to define UE RF requirements on each channel bandwidth.
Table 1 RF requirements depend on channel bandwidth or not
	TX
	Depend on Channel bandwidth?

	Tx maximum output power
	　

	MPR
	Yes

	A-MPR
	Yes

	PCMAX
	　

	Minimum output power
	Yes

	Tx OFF power
	Yes

	ON/OFF mask
	　

	Power control
	　

	Frequency error
	　

	EVM
	　

	Carrier leakage
	　

	In-band emissions
	　

	Occupied BW
	Yes

	SEM
	Yes

	ACLR
	Yes

	General spurious
	　

	Additional spurious
	　

	UE-to-UE coexistence
	　

	Tx intermodulation
	Yes

	RX
	　

	REFSENS
	Yes

	Maximum input level
	Yes

	ACS
	Yes

	In-band blocking
	Yes

	Out-of-band blocking
	Yes

	Narrow-band blocking
	Yes

	Spurious response
	Yes

	Rx intermodulation
	Yes

	Rx spurious emission
	Yes

	Receiver image
	　

	[New] In-channel selectivity
	Yes


It’s a good start point if only select a set of channel bandwidth to define UE RF specifications. The set of channel bandwidth shall be chosen from all potential maximum channel bandwidth for NR band and the total number shall be limited. The maximum channel bandwidth shall be derived according to available spectrum in band and implementation capability in both RF and digital baseband sides.
Take the single link (single RF module and single ADC ) for one band showing in figure 2 like it does in LTE as example, the maximum channel bandwidth for one band is decided by the bottleneck of  BWi and BWc, where BWi denote the supporting maximum bandwidth for a specific band. BWc denote the maximum bandwidth supported by ADC and baseband (SCS, FFT size...) capability. If BWi for each band (band A, B or C) is bigger than BWc, then the maximum channel bandwidth for these bands is the same and it decided by BWc. In this case, BWc is to determine the final channel bandwidth for a specific band. And it seems that BWc is independent of operating band at least for LTE. So it should be investigated whether the same conclusion can be made for sub-6GHz NR.
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Figure 2 the typical single link receiver for LTE
Suggestions:
1 It shall be investigated whether the maximum channel bandwidth supported by ADC /DAC and baseband capability can be independent of operating band for sub-6GHz NR single link receiver and how much the maximum channel bandwidth it can be supported.

2 For minimize the specification workload, only select a set of channel bandwidth to define UE RF specifications for NR, but how to select it shall be FFS. 
3 For a specific band in sub-6GHz NR, UE only needs to report its maximum channel bandwidth handling capability. The other lower sets of channel bandwidths than the maximum channel bandwidth in the 2nd bullet are mandatory to support. 

4 Conclusion
In this paper we provide the pros and cons analysis for flexible channel bandwidth and share our initial consideration on this issue.

Observation 1: 
Pros:

1) Can improve operator’s spectrum utilization efficiency
2) Be beneficial for power saving 

Cons:

1) Bring more challenge for implementation such as mixer (LO),ADC/DAC, filter and so on

2) May bring more specification workload.

Suggestions:

1. It shall be investigated whether the maximum channel bandwidth supported by ADC /DAC and baseband capability can be independent of operating band for sub-6GHz NR single link receiver and how much the maximum channel bandwidth it can be supported.

2. For minimize the specification workload, only select a set of channel bandwidth to define UE RF specifications for NR, but how to select it shall be FFS. 
3. For a specific band in sub-6GHz NR, UE only needs to report its maximum channel bandwidth handling capability. The other lower sets of channel bandwidths than the maximum channel bandwidth in the 2nd bullet are mandatory to support. 
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