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1 Introduction
In the last meeting, a way forward [1] on flexible channel bandwidth for NR was agreed as listed in the following.
· To study if UE RF requirements can be parameterized over channel bandwidth, specifically, for those requirements not channel bandwidth independent nor linearly scalable with channel bandwidth, such as MPR and A-MPR.

· To study if defining a finite set of channel bandwidth (including asymmetrical CH BWs for UL & DL) for UE RF specifications is sufficient for performance and functional test coverage?

· For example, if X MHz and Y MHz (two adjacent test points) were defined for test specifications, can passing X MHz and Y MHz requirements guarantee that any BW between X MHz and Y MHz would also fulfill the performance and functional requirements?   

· Study the possibility that some UE RF specifications for an arbitrary channel bandwidth not in the finite set can be derived from those for channel bandwidth in the finite set in any necessary way of combination?

· This way forward focuses on UE RF requirements only. The study results may later be considered to apply for BS RF requirements. 

In this contribution, we would like to share our views on this issue.
2 Discussion
In the last meeting, several papers [2-6] discussed whether LTE UE RF requirements can be independent or linearly scalable with channel bandwidth, and it can be concluded that the most of UE RF requirements can be independent or linearly scalable with channel bandwidth except the following requirements:
TX:

· MPR and A-MPR
· Spectrum emission mask (SEM)

RX:

· Out-of-band blocking

· Narrow band blocking

· Spurious response

· Wide-band intermodulation  

For above Rx requirements, as analyzed in contribution [4], although these requirements cannot scalable with channel bandwidth, but their main consideration such as interference frequency offset and wanted signal power can be easily derived by channel bandwidth. For SEM, the frequency offset ΔfOOB can also be derived by channel bandwidth. Hence, the following analysis will focus on MPR and A-MPR requirements. 
According to Ts36.101, the MPR and A-MPR requirements for contiguous RB allocation are defined with channel bandwidth and RB allocation number for the same modulation scheme. Taking single carrier for example, the MPR for contiguous RB allocation as shown in table 1, it can see that the MPR values are hard to be parameterized over channel bandwidth due to its irregularity among different channel bandwidths.
Table 1, MPR requirements for contiguous RB allocation for single carrier in Ts36.101
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3


However, if only full RB allocation or at least high proportion RB allocation for contiguous RB allocation is considered, it can be concluded that the MPR values for QPSK, 16QAM and 64 QAM will be 1dB, 2dB and 3dB for any single carrier channel bandwidth. According to the definition of channel bandwidth class in Ts36.101, single carrier channel bandwidth belongs to channel bandwidth class A. So in other word, the MPR values would be the same within channel bandwidth class A for each modulation scheme. If the same condition is considered for channel bandwidth class B and class C, MPR values are also the same within the channel bandwidth class. Table 2 summarizes the MPR values for different channel bandwidth class if only full RB allocation or at least high proportion RB allocation is considered. In fact, For A-MPR, it can also come to a similar conclusion under the same operating band. Here we don’t list them because the table will be very large if each band is considered. 

Table 2, MPR values for contiguous RB allocation on different channel bandwidth class in the condition that only full RB allocation or at least high proportion RB allocation is considered.
	Modulation scheme
	MPR value (only full RB allocation or at least high proportion RB allocation is considered)

	
	Class A
	Class B
	Class C

	QPSK
	1
	2
	2

	16 QAM
	2
	3
	3

	64 QAM
	3
	3
	3


Regarding non-contiguous RB allocation, according to Ts36.101, MPR values are also defined with channel bandwidth and RB allocation number. Table 3 summarizes the MPR values for non-contiguous RB allocation. It can be seen that the MPR values can be used the same expression within the same channel bandwidth class. For A-MPR, it can also come to a similar conclusion under the same operating band.
Table 3, MPR requirements for non-contiguous RB allocation defined in Ts36.101
	Class A
	Class B
	Class C
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Observation 1:
For LTE UE, the MPR and A-MPR requirements can't be parameterized over channel bandwidth. But if only full RB allocation or at least high proportion RB allocation is considered, for the same modulation scheme, the MPR and A-MPR values for contiguous RB allocation will be the same within the same channel bandwidth class. And for non-contiguous RB allocation, the MPR and A-MPR can be used the same expression within the same channel bandwidth class.
Actually, when we review the UE CA RF requirements defined in Ts36.101, it can be seen that most of RF requirements except MPR, A-MPR, SEM and REFSENS requirements are not specified for each CA channel bandwidth, instead, they are specified base on CA bandwidth class as shown in table 4.
Table 4 the channel bandwidth class defined in Ts36.101

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))

 - 0.5f1

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1

	E
	300 < NRB,agg ≤ 400
	4
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3) , BWChannel(4)) - 0.5f1

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	I
	700 < NRB,agg ≤ 800
	8
	NOTE 3

	NOTE 1:
BWChannel(j), j = 1, 2, 3, 4 is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.

NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.

NOTE 3:
Applicable for later releases.


Observation 2:
For LTE UE CA, most of RF requirements are not specified for each specific CA channel bandwidth; instead, they are specified base on channel bandwidth class.

Although the details on feasibility of flexible channel bandwidth still needs to be further study, for example the impact on RAN 1/2, if flexible channel bandwidth is based on allocated RB, in other word, only full RB allocation or at least high proportion RB allocation is considered for flexible channel bandwidth, according to observation 1, MPR and A-MPR requirements would be fixed within a certain channel bandwidth range. Thus, all RF requirements can be expected to be defined either based on channel bandwidth range (class) or scalable with channel bandwidth. So it is proposed we can use similar concept of channel bandwidth range (class) to defined UE RF requirements for NR flexible channel bandwidth.
Proposal:

The similar concept of channel bandwidth class which is introduced to define for LTE UE CA RF requirements shall be considered for NR flexible channel bandwidth especially when defining MPR A-MPR requirements. How to define it shall be FFS.
3 Conclusion
In this paper, we provide the following observations based on the review on UE CA RF requirements defined in TS36.101.and 
Observation 1:
For LTE UE, the MPR and A-MPR requirements can't be parameterized over channel bandwidth. But if only full RB allocation or at least high proportion RB allocation is considered, for the same modulation scheme, the MPR and A-MPR values for contiguous RB allocation will be the same within the same channel bandwidth class. And for non-contiguous RB allocation, the MPR and A-MPR can be used the same expression within the same channel bandwidth class.
Observation 2:
For LTE UE CA, most of RF requirements are not specified for each specific CA channel bandwidth; instead, they are specified base on channel bandwidth class.

Based on the observations, we also provide a proposal for defining UE RF requirements for NR flexible channel bandwidth.

Proposal:

The similar concept of channel bandwidth class which is introduced to define for LTE UE CA RF requirements shall be considered for NR flexible channel bandwidth especially when defining MPR A-MPR requirements. How to define it shall be FFS.
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