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1	Introduction
The WF on NR MPR table format for sub-6 GHz [1] divides the resource allocations into “inner” and “outer” zones. The outer allocations are typically ACLR or SEM limited cases, in which the resource blocks locate at or close to the edge of the channel. The inner allocations are typically such that the spectral regrowth is mostly confined within the channel, hence are in-band emission mask or EVM limited. Based on simulations, the MPR needed for the inner allocations is typically smaller than for outer allocations.
This document discusses the complexity issues at the base station scheduler, rising from the more complicated MPR table format compared to LTE.
[bookmark: _Toc286177644]2	Discussion
The MPR for contiguous allocation in LTE depends on the size of the RB allocation, not position inside the channel. Edge allocations and inner allocations have the same MPR:
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

	256 QAM
	≥ 1
	≤ 5



In NR, the proposed table format has RB allocations divided to outer and inner allocations:
	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	
	LCRB 
	all 
	≤LCRBmax/2 

	
	RBstart
	<LCRB/2 from edge
	≥LCRB/2 from edge

	Waveform type
	Modulation
	MPR for all BW and SCS

	DFT-s-OFDM
	pi/2 BPSK 
	
	

	
	QPSK
	
	

	
	16 QAM
	
	

	
	64 QAM
	

	
	256 QAM
	

	CP-OFDM
	QPSK
	
	

	
	16 QAM
	
	

	
	64 QAM
	

	
	256 QAM
	



Illustrated in an MPR triangle, the tables look like (example for 5 MHz channel bandwidth with 25 RBs):
[image: ][image: ]
Figure 1: MPR allocation “zones” in LTE (left) and proposed for NR (right)
When the base station scheduler allocates PUSCH resources for different UEs in LTE, all RBs are “equal” and only the allocation size needs to be considered. The UE’s power headroom report (PHR) determines how many RBs may be scheduled and at which power, and the scheduler knows based on a single RB size threshold, if MPR will be applied or not. MPR based on allocation size (and modulation) should be taken into account in the SINR/MCS evaluation.
In NR, the scheduler would have to consider also the allocation position inside the channel. For instance, if the desired allocation size is 12 RBs in the 5 MHz example case, only the start indices 6 and 7 can be considered at the smaller MPR, and all other start indices apply the larger MPR. The MPR change between zones can be rather large, e.g. 2-3 dB.
The maximum transmit power would be only needed by UEs that are more distant from the base station. The best scheduling framework would then be to concentrate the UEs that use their full power to the inner RBs while scheduling UEs close to the base station on the outer RBs.
Normally an LTE scheduler allocates RB by RB to the UEs, but with the proposed MPR approach the NR scheduler needs to check with the new RB allocation whether the MPR would change due to moving from the inner zone to the outer, and what impact this would have on SINR/MCS. The scheduler could end up in a situation where it allocates more RBs to a UE but the throughput will reduce as transmit power drops a lot; however a similar thing can happen in LTE, if the RB allocation size increases beyond the threshold. 
We believe that the MPR zones can be efficiently taken into account in the SINR/MCS evaluation, and the normal scheduler framework can be used without significant changes. While the MPR rule is more complicated, the basic PHR methodology does not change. The UL allocation must be remembered for correct interpretation of the PHR. It can also be noted that certain A-MPR cases in LTE require scheduler changes. Many of the A-MPR tables have more complex table format than the NR proposal (see e.g. 36.101 Tables 6.2.4-2 to 6.2.4-26).
3	Conclusion
In this contribution we have discussed how the “inner” and “outer” zones in the NR MPR table can affect the base station scheduler.
We believe that the MPR zones can be efficiently taken into account in the SINR/MCS evaluation, and the normal scheduler framework can be used without significant changes.
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