3GPP TSG-RAN WG4 Meeting #92
R4-1908287
Ljubljana, Slovenia, 26th – 30th Aug, 2019
Title:
CP-OFDM almost contiguous allocations for Power Class 2
Source:
Nokia, Nokia Shanghai Bell
Agenda:
9.12.1
Document for:
Approval
1
Introduction
Previously, an MPR rule for PC3 almost contiguous allocations has been accepted. In this contribution, we study MPR of almost contiguous allocations for PC2 using the same methodology as in [14].
2
Discussion
2.1
Back-off scheme accepted for PC3 almost contiguous allocations
In PC3, so-called PSD compensation is used for almost contiguous allocations together with the MPR to ensure that emission limits are met. When the allocation size is reduced by introducing allocation gaps, the transmission power is divided between fewer RBs. This increases the PSD by -10*log10(1-gap_ratio) dB. If equal additional back-off is applied, the PSD becomes equal to that of the corresponding contiguous allocation, hence ACLR, SEM and spurious emission results will not be worse than those of contiguous allocation.

The proposed back-off is determined as follows:

· Determine the MPR according to the gross allocation.

· total_backoff = MPR + PSD_compensation

· PSD_compensation = CEIL( 10 log10(1 + NRB_gap / NRB_alloc), 0.5 ) dB.
where

gap_ratio = number_of_gap_RBs / LCRB
LCRB = number_of_allocated_RBs + number_of_gap_RBs

Table 1: PSD compensation values, corresponding gap ratios, and number of gaps RBs for full gross allocation
	 
	PSD compensation

	
	0.5 dB
	1.0 dB
	1.5 dB

	
	Max gap ratio

	
	≈0.10
	≈0.20
	0.25*

	BW [MHz]
	SCS [kHz]
	Max number of gap RBs
for full gross allocation

	5
	15
	2
	5
	6

	10
	15
	5
	10
	13

	15
	15
	8
	16
	19

	20
	15
	11
	21
	26

	25
	15
	14
	27
	33

	30
	15
	17
	32
	40

	40
	15
	23
	44
	54

	50
	15
	29
	55
	67

	60
	30
	17
	33
	40

	70
	30
	20
	38
	47

	80
	30
	23
	44
	54


	90
	30
	26
	50
	61

	100
	30
	29
	56
	68

	* Limited by proposed specification


2.2
Simulation results

2.2.1

Simulation assumptions and scheme
The simulation assumptions were as follows.

· PA calibration point: QPSK 100 RB DFT-s-OFDM signal, PC2 with 0.5 dB MPR

· LO leakage and IQ-Image = 28 dBc

· NR ALCR for PC2 = 31 dBc

· General NR SEM

· General NR spurious limit

· EVM

Simulations were performed such way that very large number of different signals were studied and each of these signals used standard MPR + additional PSD compensation described in paragraph 2.2. Then margins against all emission requirements were studied and smallest margin was recorded. This allowed to simulate a larger number of allocations.
In the simulations, the PSD compensation was rounded upwards to the closest multiple of 0.5 dB as specified in TS 38.101-1, Section 6.2.2. This can be seen as a sawtooth shape in the emission margin plots shown in the sections below. (In our contribution on PC3 MPR for almost contiguous allocations [14], the rounding was omitted.)
2.2.2 

Simulation results, 20 MHz, 15 kHz
The simulated 20 MHz gross allocations are depicted in Figure 2. They include outer allocations located at the lower channel edge as well as inner allocations at the lower edge of the inner region, i.e. RBstart=FLOOR(LCRB/2). For each gross allocation, we simulated all single-gap allocations and a large number of random multigap allocations.
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Figure 2. Simulated gross allocations and worst emission margins of QPSK in 20 MHz channel
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Figure 3. Emission margin as function of gap ratio for QPSK, 20 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
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Figure 4. Emission margin as function of gap ratio for 16QAM, 20 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
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Figure 5. Emission margin as function of gap ratio for 64QAM, 20 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
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Figure 6. Emission margin as function of gap ratio for 256QAM, 20 MHz channel, 
several gross allocations at minimum RBstart of outer and inner MPR region
2.3.3 

Simulation results, 100 MHz, 30 kHz
For the 100 MHz channel bandwidth, the number of data had to be restricted, therefore we simulated only single- and dual-gap cases with fewer gross allocations:

· Full gross allocation: LCRB=273, RBstart=0 (outer allocation)

· LCRB=137 with RBstart=0 (outer allocation) and RBstart=FLOOR(137/2)=68 (largest inner allocation)
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Figure 6, Emission margin as function of gap ratio for QPSK, 100 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
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Figure 7, Emission margin as function of gap ratio for 16QAM, 100 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
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Figure 8, Emission margin as function of gap ratio for 64QAM, 100 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
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Figure 9, Emission margin as function of gap ratio for 256QAM, 100 MHz channel,
several gross allocations at minimum RBstart of outer and inner MPR region
2.4
3
Conclusion
The simulation results are very similar to those obtained for PC3 in [14]. The rounding of the PSD compensation term further increases the emission margin, contributing to the reliability of this approach in guaranteeing that emission limits are met. 

Proposal 1: Use the same rule for defining PC2 MPR for almost contiguous allocations as already specified for PC3 MPR.
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