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1. Introduction
In the case of additional emissions requirements, the A-MPR needed for a given RB allocation generally increases with the bandwidth of the carrier in which it is contained.  In some cases, RB allocations which would need little or no A-MPR if contained within a smaller bandwidth carrier, need very significant A-MPR when part of a larger bandwidth carrier.  
There are two reasons for the increased A-MPR for the same RB allocation with the change in carrier bandwidth
i) A smaller baseband transmit bandwidth filter is used for the smaller carrier bandwidth giving more suppression of out-of-band emissions;

ii) The location of the LO relative to the RB allocation is changed so that intermodulation products generated between the LO and the RB allocation now fall in the protected region when they did not previously.
With the introduction of bandwidth parts, we consider the possibility for RB allocations within the bandwidth part to apply the A-MPR of a smaller carrier bandwidth in which they are contained if the smaller bandwidth transmit filter is used. With this approach, the A-MPR allocated to bandwidth parts at the edge of carriers can be significantly reduced.
One motivation for considering this issue is that it allows the UE to access the full carrier bandwidth on the downlink without incurring the corresponding very large A-MPR on the uplink.  This is possible when the required uplink bandwidth is less than the required downlink bandwidth so that the uplink bandwidth requirement can be supported with a smaller bandwidth part.
2. A-MPR for Bandwidth Parts vs. Carrier Bandwidth
As discussed in the introduction, the A-MPR for a given RB allocation generally increases with the bandwidth of the carrier in which it is embedded. To demonstrate the issue, we consider the case of band n1 when NS_05 is signalled.  The A-MPR regions are given in Table 1 below (Table 6.2.3.4-1 from [1]).  The corresponding A-MPR values are given in Table 2 (Table 6.2.3.4-2 from [1]). 
As an example, we consider two 5 MHz carriers, C1 and C2 as shown in Figure 1, with the first of these centered at 1925 MHz and the second centered at 1940 MHz.  Bandwidth parts BWP 1 and BWP 2 are each shown embedded in a 5 MHz carrier at the top of the figure and in the 20 MHz carrier at the bottom of the figure.  It is assumed that the RB’s in the 5 MHz carriers at the top are aligned with the RB’s in the 20 MHz carrier at the bottom. 
For each bandwidth part, we now consider the A-MPR that is allowed for the bandwidth part when it is embedded in the 5 MHz carrier vs. the A-MPR that is allowed for the bandwidth part when it is embedded in the 20 MHz carrier. As mentioned previously, it is assumed that the bandwidth of the transmit filter reflects the bandwidth of the carrier in which the bandwidth part is embedded. 
From Table 1, it is apparent that no A-MPR is allowed for any RB allocation within the 5 MHz carrier centered at 1925 MHz.  Thus, it follows that no A-MPR should be allowed for any RB allocation contained within BWP 1 when it is embedded within this 5 MHz carrier.  In contrast, when this same bandwidth part is embedded within the 20 MHz carrier (with corresponding transmit filter), the A-MPR A1 From Table 6.2.3.4-2 applies. It can be noted that for A1, the allowed A-MPR is never less than 10 dB.  Thus, the allowed A-MPR is reduced by 10 dB when BWP 1 is embedded in the smaller carrier.
Observation 1:  	The allowed A-MPR for bandwidth part BWP 1 is reduced by at least 10 dB for the 5 MHz carrier C1 relative to the A-MPR that is allowed for the 20 MHz carrier.
From Table 1, it can similarly be observed also that no A-MPR is allowed for any RB allocation within the 5 MHz carrier centered at 1940 MHz. Thus, no A-MPR is allowed for any RB allocation within BWP 2 when it is embedded within this 5 MHz carrier.  Conversely, when BWP 2 is embedded in the 20 MHz carrier, the allowed A-MPR is given by A3 in Table 2 which applies for any RB allocation which is larger than 1.08 MHz.  From Table 2, it can be observed that the allowed A-MPR is the range of 7.5 to 10 dB for outer RB allocations with CP-OFDM.
Observation 2:	For outer RB allocations greater than 1.08 MHz, the allowed A-MPR for BWP 2 is reduced by 7.5 to 10 dB (for CP-OFDM) for the 5 MHz carrier C2 relative to the A-MPR that is allowed for the 20 MHz carrier.
[image: ]
Figure 1:  Bandwidth parts embedded in different carrier bandwidths

Motivation for Bandwidth Part A-MPR
As mentioned in the introduction, one reason for considering the issue of A-MPR for bandwidth parts is that it allows the UE to access the full carrier bandwidth on the downlink without incurring the corresponding very large A-MPR on the uplink when additional emissions requirements apply.  This approach is possible when the required uplink bandwidth is less than the required downlink bandwidth and can be supported with a smaller bandwidth part. Based on these observations, we have the following proposal.
Proposal:  	In order to reduce the A-MPR for bandwidth parts, consider studying the definition of A-MPR for bandwidth parts contained within carriers smaller than the full carrier bandwidth.
Table 1: Table 6.2.3.4-1: A-MPR regions for NS_05 and NS_05U [1]
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Table 2: Table 6.2.3.4-2: A-MPR for NS_05 and NS_05U [1]
	Modulation/Waveform
	A1 (dB)
	A2 (dB)
	A3 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 10
	≤ 5
	≤ 4
	

	
	QPSK
	≤ 10
	≤ 5
	≤ 4.5
	

	
	16 QAM
	≤ 10
	≤ 5
	≤ 6
	

	
	64 QAM
	≤ 11
	≤ 5
	≤ 6
	

	
	256 QAM
	≤ 13
	≤ 5
	≤ 7
	

	CP-OFDM
	QPSK
	≤ 10
	≤ 5
	≤ 7.5
	≤ 2

	
	16 QAM
	≤ 10
	≤ 5
	≤ 7.5
	

	
	64 QAM
	≤ 11
	≤ 5
	≤ 8
	

	
	256 QAM
	≤ 13
	
	≤ 10
	

	NOTE 1:	Void
NOTE 2:	Void



 Summary
In many cases, the required uplink bandwidth is less than the required downlink bandwidth so that the uplink bandwidth requirement can be supported with a bandwidth part that is significantly less than the carrier bandwidth.  As a result, it is beneficial to consider the A-MPR requirements for these bandwidth parts when NS-signalled additional emissions requirements apply.
In this contribution, it has been shown that the A-MPR for a bandwidth part is strongly dependent on the bandwidth and location of the carrier in which it resides.  In general, the A-MPR requirements for the same bandwidth part will increase, sometimes dramatically, with the bandwidth of the carrier.  However, if the bandwidth part is contained within a carrier smaller than the full carrier bandwidth and if the transmit filter of the smaller carrier is used, the A-MPR can be significantly reduced.  Based on these observations, we have the following proposal.
Proposal:  	In order to reduce the A-MPR for bandwidth parts, consider studying the definition of A-MPR for bandwidth parts contained within carriers smaller than the full carrier bandwidth.
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