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1. Introduction
In this document, we discuss the impact of the RB allocation shift to accommodate B48/n48 spectrum sharing. Previous contribution [1] showed minimal back-off due to the shift.
2. Discussion
2.1. Background or Problem Description
· DSS imposes an issue with regulatory compliance due to a 100KHz shift in RB allocation.

· The guard band is set by the spectral utilization (SU) which limits the NRB per channel bandwidth (CBW).

· Shifting the RB allocation to align the channel raster has the same effect of increasing the SU.

· Regulatory compliance is NOT compromised for most RB allocations by the 100KHz shift.

· All Inner and most outer RB allocations will meet compliance with the shift.

· For NS_27, the back-off due to the additional spurious requirement is not affected because of enough built in margin in the AMPR requirements.

· Only edge RB allocations (<=2), which is a subset of an outer RB allocation, are in danger of not meeting compliance due to high PSD.

· Compliance is a problem because the spectral leakage due to IFFT of a symbol using the classic window extension into the CP (WOLA).

· Typical WOLA can be between 2% and 3% of symbol

2.2.  High PSD and Low PSD Outer Waveforms – 5MHz BW case
· 1RB waveform as a higher PSD than a 25RB waveform

· Plots below show 1RB waveform PSD = 16.5dBm/50KHz and 25RB waveform at 2.5dBm/50KHz at 1dB back-off

· At the edge of the channel, the spectral leakage of 1RB waveform is more prominent than with full RB waveform due to higher PSD

· 4dB back-off is required to meet the regulatory specification.

· Full RB waveform with lower PSD never fails the 0-1M close in SEM requirement with a shift.

· For Full RB, no extra back-off is required to meet SEM requirement.

· For Full RB 1dB back-off is only required to meet the general ACLR requirement

[image: image10.png]PSD in dBm/50.0054KHz

SEM for SMHz, RB MAP [1,1], QPSK

— no shift

—— 100KHz shift;

-4

-3

=2.5

Freq (MH2)

-2

=15

PSD in dBm/50.0054KHz

=25
-30
-35

SEM for 5MHz, RB MAP [1,1], QPSK

—— 100K shift 1dB 8O
—— 100KHz shift 4dB 8O

-4

-3 -25 =2 =15
Freq (MH2)

PSD in dBm/50.0054KHz

15
10

o

-10
=15
-20
-25
-30
=35

SEM for 5MHz, RB MAP [1,25], QPSK

no shift
—— 100KHz shift

-4

=3

-2 =1 [ 1 2 3
Freq (MHz)





2.3.  Mitigation
· Mitigation has 2 options:
· Option 1 is RB blanking
·  Since inner waveforms meet compliance, starting the allocation at RB position 1 instead of RB position 0 is like having an inner waveform
· Option 2 is adding MPR
· Back off is a function of guard band
· LTE has sufficient guard band compared to NR except 5MHz BW, where guard bands are the same
· For NR, the SU is pushed to the limit, so the spectral containment is stressed for 5M, 10M CBW, especially those 1-2RBs at the edge.
· In general, MPR is required if the newly adjusted guard band is less than 240KHz
· In current 38.101-1 specification, edge RB allocation is already defined, and an additional column can be used to cover DSS MPR for only 5M, 10M NR and 5M LTE.
· Measurements and Simulations justifying the required back-off are shown in section 4 and 5.
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· Since legacy LTE UE devices would not be able to reduce output power in B48, option 1 is preferred.
Proposal 1: Choose option1 and blank 1st RB position to increase the effective guard band of the shifted RB allocation.
3. Conclusion

Proposal 1: Choose option1 and blank 1st RB position to increase the effective guard band of the shifted RB allocation.

References:
[1] R4-2009935, “LTE/NR spectrum sharing in band 48/n48 frequency range”, Apple Inc., Comcast, 3GPP TSG-WG4 Meeting RAN4#96-e.
4. Measurements
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5. Simulations
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