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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#82, a WF to further investigate the implication of the flexible channel bandwidth was agreed in the following [1].

· 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. 

One issue for further study was if we can specify MPR and A-MPR scalable to channel bandwidth. In this paper, we discuss MPR and A-MPR framework for flexible channel bandwidth.

2	Discussion
2.1 MPR
E-UTRA MPR is defined for each modulation and channel bandwidth in the following table 2.1-1.
Table 2.1-1. TS36.101 Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3
	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



For flexible channel bandwidth, one possible way is to specify the MPR for arbitrary channel band width, for example, using a certain linear (or non-linearly) interpolation between two requirement points. However, it is difficult to verify the requirement for all the possible bandwidth since the maximum number PRB for each channel bandwidth is different for each subcarrier spacing. Huge number of configurations needs to be simulated to verify the required MPR for flexible bandwidth.
In our view, the above table have enough granularity between 1.4 and 20MHz. MPR table just specify the maximum allowed power reduction and UE vendors can optimize it further. Therefore, it would be sufficient to use the same MPR as the nearest wider channel bandwidth specified in Table 2.1-2. 
Table 2.1-2: Example for flexible channel bandwidth requirement
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	BW ≤ 1.4
MHz
	1.4 < BW 
≤ 3 MHz
	3 < BW ≤ 5 MHz
	5 < BW 
≤ 10 MHz
	10 < BW ≤ 15 MHz
	15 < BW ≤ 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



Note that this is just an example based on E-TURA MPR. For NR, the bandwidth and MPR should be studied further using NR waveform, modulation, subcarrier spacing, etc. 
Observation 1: It is not required to optimize MPR for flexible channel bandwidth to the granularity of 1 PRB. It is sufficient to select a finite set of channel bandwidths for MPR and assume that the MPR for the nearest wider channel bandwidth can be used for the flexible channel bandwidth.

2.2 A-MPR
In RAN4 E-UTRA specification, A-MPR has been introduced to allow UE to use the power reduction to meet the specific emission requirements, such as the regional regulatory requirements. The emission limits, frequency separations, and transmission bandwidth are highly dependent on the specific deployments and regulations. So far A-MPR is not generalized enough for all possible configurations, but rather it is based on the important deployment scenarios only. The simulation studies are conducted only for such scenarios.
For the NR, there are even more possible configurations due to more flexible numerology and bandwidth. It is not an easy task to generalize and optimize the A-MPR table for all possible configurations. It is still expected a case-by-case simulation work is required to define A-MPR in the NR.
Observation 2: It is expected difficult to introduce a scalable A-MPR and optimize it for various deployment scenarios with different channel bandwidth, numerology, frequency separation, and protection level, etc. A case by cases analysis would be still required for the NR A-MPR.

3	Conclusions
Observation 1: It is not required to optimize MPR for flexible channel bandwidth to the granularity of 1 PRB. It is sufficient to select a finite set of channel bandwidths for MPR and assume that the MPR for the nearest wider channel bandwidth can be used for the flexible channel bandwidth.
Observation 2: It is expected difficult to introduce a scalable A-MPR and optimize it for various deployment scenarios with different channel bandwidth, numerology, frequency separation, and protection level, etc. A case by cases analysis would be still required for the NR A-MPR.

4	References
[1] R4-1702091	WF on UE RF requirements scalability for flexible channel bandwidth consideration, MediaTek Inc.
[bookmark: _GoBack]
2

