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1	Introduction 
3GPP Rel-16 NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  While 5GHz is a well-known band for the unlicensed operation, 6GHz is a relative new band usage of which was approved recently in different regulatory regions. Referring to the latest 6GHz regulatory status update [2], FCC approved license-exempt usage in the frequency range of 5925-7125MHz, which has been already reflected by the corresponding 3GPP band n96. The regulatory framework for the EU/CEPT countries was completed in November covering the 5945-6425MHz frequency range and defining the operational parameters for that range. And 3GPP has initiated the corresponding WI to enable support of the 6GHz band with the EU/CEPT requirements [3]. 
During the RAN4#98bis meeting several contributions were made proposing the A-MPR values for the NR-U PC5 power class operating in accordance with the EU/CEPT regulatory rules [4][5] and the preliminary results were captured in [6]. This contribution presents further simulation results for the so-called low power indoor (LPI) mode with NR-U PC5.

2	Discussion
Simulations have been done for NR-U LPI operating in the frequency range of 5945-6425MHz. The detailed list of the setup is provided below:
· Power Class: PC5
· Calibration: QPSK DFT-s-OFDM 100RB3 with 1dB backoff
· ACLR: 27dB
· SEM: NR-U
· EVM: Not used for A-MPR simulations
· Image rejection: -28dBc
· Carrier leakage rejection: -28dBc
· EU/CEPT regulatory requirements (PSD limit: 10dBm/MHz; Spectrum emission limit: -22dBm/MHz for         f ≤5935MHz)

The PA was simulated with the listed impairments and the results evaluated with the given spectral requirements. The 0dB reference was obtained by finding the maximum inband power with 1MHz aggregation bandwidth. The mask was applied accordingly. Before identifying the reference level, the carrier leakage was removed to avoid an offset in the     NR-U SEM mask. Simulations were conducted for full carrier and interlace operation. The waveform setups are found in Table 1. All setups were simulated with QPSK, 16QAM, 64QAM and 256QAM. The results of the simulations are provided in Figure 1. The Table 2 summarizes the MPR need and our proposal. To simplify the comparison with earlier contributions the same table structure was used as found in [5].





Table 1: Signal Setup
	
	ID
	Waveform
	BW
	RB Setup
	SCS

	Full Allocation
Single CC
	1
	DFT-s-OFDM
	20
	100RB3
	15

	
	2
	DFT-s-OFDM
	20
	100RB0
	15

	
	3
	DFT-s-OFDM
	20
	50RB0
	30

	
	4
	DFT-s-OFDM
	40
	216RB0
	15

	
	5
	DFT-s-OFDM
	60
	162RB0
	30

	
	6
	DFT-s-OFDM
	80
	216RB0
	30

	
	7
	CP-OFDM
	20
	106RB0
	15

	
	8
	CP-OFDM
	20
	51RB0
	30

	
	9
	CP-OFDM
	40
	216RB0
	15

	
	10
	CP-OFDM
	60
	162RB0
	30

	
	11
	CP-OFDM
	80
	217RB0
	30

	Interlaced Allocation
Single CC
	12
	DFT-s-OFDM
	20
	1RB0 every 10RBs (10x)
	15

	
	13
	DFT-s-OFDM
	40
	1RB0 every 10RBs (20x)
	15

	
	14
	DFT-s-OFDM
	60
	1RB0 every 10RBs (30x)
	30

	
	15
	DFT-s-OFDM
	80
	1RB0 every 5RBs (40x)
	30

	
	16
	CP-OFDM
	20
	1 RB0 every 10RBs (10x)
	15

	
	17
	CP-OFDM
	40
	1RB0 every 10RBs (22x)
	15

	
	18
	CP-OFDM
	60
	1RB0 every 10RBs (33x)
	30

	
	19
	CP-OFDM
	80
	1RB0 every 5RBs (44x)
	30
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Figure 1: A-MPR simulation results


Table 2:  Proposed A-MPR for PC5 LPI (NS_xx)
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.5

	
	QPSK
	2.0
	3.5

	
	16 QAM
	2.5
	4.0

	
	64 QAM
	3.5
	4.5

	
	256 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	3.5
	4.5

	
	16 QAM
	4.0
	4.5

	
	64 QAM
	5.5
	5.5

	
	256 QAM
	≤ 7.0
	≤ 7.0

	NOTE 1:	The A-MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2-2.
NOTE 3:	Partial RB allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:	The A-MPR applies instead of MPR for 20 MHz channel centered at the nearest NR-ARFCN corresponding to 5955 MHz, 40 MHz channel at the nearest NR-ARFCN corresponding to 5965 MHz, 60 MHz channel at the nearest NR-ARFCN corresponding to 5975 MHz, and 80 MHz channel at the nearest NR-ARFCN corresponding to 5985 MHz.  For all other channels, A-MPR is zero and MPR as specified in Table 6.2F.2-1 applies.







[bookmark: _Toc71219500][bookmark: _Toc71220629]Proposal:	Define A-MPR for NR-U PC5 LPI as provided in Table 2.2.

3	Conclusions
This paper contributes to the NR-U MPR discussion. Several simulations for single carrier have been conducted and the following proposal is made.
Proposal:	Define A-MPR for NR-U PC5 LPI as provided in Table 2.2.
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