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1	Introduction
In RAN4#104-bis-e, we proposed to specify FR1 PC1 MPR for Edge RB allocations as a function of the channel bandwidth. In this contribution, we propose how to specify the set of Edge RB allocations and its MPR, based on simulation data presented in [1]. The proposals are also captured in CR [3].
2	Discussion
Figure 1 shows the simulated power back-off for SEM-limited RB allocations at or close to channel edge, due to linear spectral regrowth caused by the windowing effect (from [1]). Each marker represents a combination of CBW / waveform / modulation; its value is the maximum back-off among all combinations of SCS / RB allocation. Included are only parameter combinations that exceed the respective MPR of the given RB allocation. 
Figure 1 shows a clear dependence between the back-off and CBW.
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Figure 1: Simulated back-off and proposed MPR
For the SEM-limited RB allocations, the back-off is determined primarily by two factors:
· The emission limit in the first SEM segment at channel edge: The SEM limit is -13 dBm below 50 MHz CBW and -24 dBm from 50 MHz upwards (from TS 38.101-1 [4], Table 6.5.2.2-1). This can be seen as a sudden rise of back-off at 50 MHz CBW.
· The guard-to-SCS ratio, i.e, the ratio of minimum guard band width (from TS 38.101-1 [4], Table 5.3.3-1) to the SCS: On the frequency axis, the linear spectral regrowth due to windowing scales with the SCS. The smaller the guard-to-SCS ratio, the higher emission and thus the higher required power back-off. Below 50 MHz CBW, the guard-to-SCS ratio mostly increases with increasing CBW, resulting in decreasing needed back-off. From 50 MHz upwards, the guard-to-SCS ratio mostly decreases with increasing CBW, resulting in increasing needed back-off.
From the simulation data, we can derive a proposal for the MPR:
Proposal 1: For FR1 PC1, excluding n14 which is kept as it is, specify the MPR for Edge RB allocations as follows:
For PC1 UE supporting other bands than n14 the MPR for Edge RB allocation is defined as follows for two distinguished channel bandwidths groups as:
Within the <50MHz channel bandwidth group:

Within the ≥50MHz channel bandwidth group:

where CEIL(x,0.5 dB) means rounding x upwards to the closest multiple of 0.5 dB.

Proposal 1 will avoid allowing MPR that is more than necessary. For example, adopting a proposal to define the allowed MPR with a common value for all CBW <50 MHz and a common value for all CBW ≥50 MHz will result in a 2dB power back-off more than necessary for 45 MHz and 50 MHz CBW which, in turn, would lead to 2dB UL coverage loss. Proposal 1 is illustrated as green lines in Figure 1.

The Edge RB allocations are narrow allocations at or close to channel edge, so that their linear spectral regrowth reaches beyond the channel edge and its PSD is sufficient to violate the SEM. The required maximum RB allocation size of Edge RB allcoations is illustrated in Figure 2 (from [1]). 
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Figure 2: Maximum allocation size of Edge RB allocations as function of channel bandwidth

From the simulation data, the set of Edge RB allocations can be specified separately for all CBW <50 MHz and for all CBW ≥50 MHz. Thus we can define the set of Edge RB allocations:
Proposal 2: Specify the set of Edge RB allocations for FR1 PC1 MPR as follows:
For PC1 UE supporting other bands than n14 RB allocation is an Edge RB allocation if
 AND (  OR  ),
where

For  with DFT-S-OFDM waveform and pi/2-BPSK, QPSK, or 16-QAM modulation, Otherwise,  

4	Conclusions
We proposed how to specify the set of Edge RB allocations and their MPR for FR1 PC1, excluding n14:
Proposal 1: For FR1 PC1, excluding n14 which is kept as it is, specify the MPR for Edge RB allocations as follows:
For PC1 UE supporting other bands than n14 the MPR for Edge RB allocation is defined as follows for two distinguished channel bandwidths groups as:
Within the <50MHz channel bandwidth group:

Within the ≥50MHz channel bandwidth group:

where CEIL(x,0.5 dB) means rounding x upwards to the closest multiple of 0.5 dB.

Proposal 2: Specify the set of Edge RB allocations for FR1 PC1 MPR as follows:
For PC1 UE supporting other bands than n14 RB allocation is an Edge RB allocation if
 AND (  OR  ),
where

For  with DFT-S-OFDM waveform and pi/2-BPSK, QPSK, or 16-QAM modulation, Otherwise,  

The proposals are also captured in CR [3].
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