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1
Introduction 
The idea of having flexible channel bandwidth in NR 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 [1], which had led to a way forward to encourage further studies and evaluations on flexible channel bandwidth [2]. One key aspect in supporting flexible channel bandwidth is how to define UE RF specifications over a wide range of carrier bandwidth in resolution of a single PRB. In this contribution, we discuss the UE RF requirements scalability over channel bandwidth and suggest to select a set of bandwidth to define RF specifications.                 
2
Discussion
The UE RF specifications scalability over channel bandwidth can basically be divided into the following three categories,
· Channel bandwidth independent
· Linearly scalable with channel bandwidth
· Other dependency with channel bandwidth
The following categorization is based on current LTE UE single carrier and contiguous CA RF specifications.
2.1 Channel bandwidth independent
The UE RF specifications belonging to this category include,
TX:
· Maximum output power
· PCMAX tolerance
· Minimum output power

· Transmit OFF power

· Power control tolerance

· Transmit frequency error

· EVM

· Carrier leakage

· In-band emissions

· ACLR
· Spurious emission limits

· Transmit intermodulation requirement

RX:

· Maximum input level for single carrier

· Adjacent channel selectivity (ACS) equal or less than 10 MHz

· In-band blocking equal or less than 10 MHz

· Image
2.2 Linearly scalable with channel bandwidth
The UE RF specifications belonging to this category include,

TX:

· Occupied bandwidth
· Transmit intermodulation interference signal frequency offset and measurement bandwidth
RX:
· Reference sensitivity
· Maximum input level for contiguous CA
· Adjacent channel selectivity above 10 MHz
· In-band blocking above 10 MHz
2.3 Other dependency with channel bandwidth
The UE RF specifications belonging to this category include,

TX:

· MPR

· A-MPR
· Spectrum emission mask (SEM)
· Spurious emission FOOB
RX:

· Out-of-band blocking

· Narrow band blocking

· Spurious response

· Wide-band intermodulation  
3
UE RF specifications for flexible channel bandwidth
For the UE RF specifications which are bandwidth independent or linearly scaled with channel bandwidth, defining the requirements on a finite set of channel bandwidth shall provide sufficient test coverage over all channel bandwidth.

For other UE RF specifications, MPR and A-MPR for flexible channel bandwidth below a fixed bandwidth are expected to be less than those for this fixed bandwidth with arbitrary RB allocations. Therefore, defining the requirements on a finite set of channel bandwidth shall also be sufficient to cover those below the maximum channel bandwidth specifically defined with requirements, as is exemplified in Table 3-1.

	BW Set (MHz)
	Requirements applied for BW (MHz)

	200
	80 < BW ≤ 200

	80
	40 < BW ≤ 80

	40
	20 < BW ≤ 40

	20
	10 < BW ≤ 20

	10
	BW ≤ 10


Table 3-1 MPR and A-MPR applicability for flexible channel bandwidth 
For SEM and spurious emission FOOB, the consideration is for the mask range which is channel bandwidth dependent. Though these two parameters do not linearly scale with channel bandwidth, they can be easily projected, for example, FOOB = BW + 5MHz, except for 1.4MHz and 3MHz channel bandwidth. As a result, they do not have to be explicitly defined for every channel bandwidth.

For RX out-of-band blocking, narrow band blocking, spurious response, and wide band intermodulation, the main consideration is the interference offset frequency and the wanted signal levels. Though the interference offset frequency for narrow band blocking and wide band intermodulation does not linearly scale with channel bandwidth, they can be easily derived which is summarized in Table 3-2. As a result, they do not have to be explicitly defined for every channel bandwidth.
	Fuw
	< 5 MHz
	≥ 5 MHz

	NB Blocking
	(BW/2) + 0.2MHz
	(BW/2) + 0.2MHz

	WB Intermodulation, Fuw1
	2BW
	(BW/2) + 7.5MHz

	WB Intermodulation, Fuw2
	4BW
	2*Fuw1


Table 3-2 Conceived interference offset frequency for NB blocking and WB intermodulation
Table 3-3 summarizes the wanted signal levels for the abovementioned RX requirements over channel bandwidth.     

	Pw (dBm)
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz
	CA C
	CA D
	CA E
	CA F

	
	REFSENS + channel bandwidth specific value below

	OB Blocking
	6
	6
	6
	6
	7
	9
	9
	9
	9
	9

	NB Blocking
	22
	18
	16
	13
	14
	16
	16
	16
	16
	16

	Spurious Response
	6
	6
	6
	6
	7
	9
	9
	9
	9
	9

	WB Intermodulation
	12
	8
	6
	6
	7
	9
	12
	13.8
	15
	16


Table 3-3 Wanted signal levels for a few UE RX RF specifications over channel bandwidth
It can be seen that for channel bandwidth ≥ 20 MHz, the channel bandwidth specific value is either a constant or linearly scaled with channel bandwidth. Therefore, for any channel bandwidth between the two being defined, the channel specific value can be linearly interpolated. For channel bandwidth < 20 MHz, linear interpolation likely is also feasible even though the relation to channel bandwidth is less perceptive.
Based on the above assessment, it is deemed feasible to only define a set of channel bandwidth for UE RF specifications to support flexible channel bandwidth operation. The be more specific, the following bandwidth set as proposed in [1] can be considered for Rel-15 NR,

· [5MHz 10MHz, 20MHz, 40MHz, 80MHz, 200MHz] for sub-6GHz radio with maximum channel bandwidth up to 200 MHz
· [100MHz, 200MHz, 400MHz, 800MHz, 1GHz] for above-6GHz radio with maximum channel bandwidth up to 1 GHz

4
Conclusion
In this contribution, we discuss the UE RF requirements scalability over channel bandwidth and suggest a set of bandwidth to define UE RF specifications for Rel-15 NR. 
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