14

[bookmark: _Toc47430072][bookmark: _Toc85026187]3GPP RAN WG4 Meeting #101e		R4-2117953
Electronic meeting, 1st – 12th November 2021	

Agenda item:	7.2.4
Source:	Apple
Title:	Text proposal for TR 38.849 with A-MPR values
WI/SI:	NR_6GHz_unlic_full
Release:	Rel-17
Document for:	Decision

1	Introduction 
3GPP Rel-16 NR-U WI specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  5GHz is a well-known band for the unlicensed operation, but 6GHz is a relative new band usage of which was approved recently in different regulatory regions. While the 6GHz band for the US is already part of the Rel-16 core functionality, current 3GPP specifications do not support it for other countries, such as South Korea and Canada, which have finalised their regulatory requirements only recently. Thus, RAN#92 meeting approved a new WI aim of which is to enable support of the 6GHz unlicensed band for those countries and regions that have finalised recently the corresponding regulatory requirements. 
After the RAN4#101 meeting existing Region 2 and Region 3 regulatory requirements were analysed and RAN WG4 captured in which NS values can be re-used and for which countries/regions new NS values will be needed. This document presents a text proposal for TR 38.849 with A-MPR values needed for new NS values.  

2	Text proposal for TR 38.849
---------- TEXT PROPOSAL BEGIN ---------
6	RF requirements
[bookmark: _Toc47430073][bookmark: _Toc85026188]6.1	UE specific
[bookmark: _Toc47430074][bookmark: _Toc85026189]6.1.1	Transmitter characteristics
This section details specific transmitter characteristics for a UE operating in the lower 6 GHz NR unlicensed range in Europe. 
[bookmark: _Toc21344241][bookmark: _Toc29801725][bookmark: _Toc29802149][bookmark: _Toc29802774][bookmark: _Toc36107516][bookmark: _Toc37251275][bookmark: _Toc45888077][bookmark: _Toc45888676][bookmark: _Toc61367317][bookmark: _Toc61372700][bookmark: _Toc68230640][bookmark: _Toc69084053][bookmark: _Toc85026190]6.1.1.1	A-MPR for a NS(s) for lower 6GHz NR unlicensed operation in Europe. 
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band as detailed in TS 38.101-1.
To meet the additional requirements applicable in EU as given in EN 303 687, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.1.1.1-1 for low power indoor (LPI).

Table 6.1.1.1-1:  A-MPR for PC5 LPI
	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.




For very low power (VLP) operation the out-of-band emissions and in-band power spectral density requirements are much more restrictive than for LPI.  For PC5 VLP, a comprehensive set of A-MPR simulation results is provided below for 20, 40, 60, and 80 MHz channels.  In Figure 6.1.1.1-1 all channels in the band are represented while in Figure 6.1.1.1-2 lower edge channels are not illustrated since those are most impacted by the additional spurious emission requirement of -45 dBm/MHz.  The lower edge channels found to be impacted were the ones centered at 5955 MHz for 20 MHz channels, 5965 MHz for 40 MHz channels, 5975 MHz and 5995 MHz for 60 MHz channels, and 5985 MHz for 80 MHz channels.
Table 6.1.1.1-2.  Simulation scenarios for all CBW/SCS
	Scenario
	Modulation
	DFT/CP
	Allocation

	1
	QPSK
	CP
	Interlace_0

	2
	QPSK
	DFT-S
	Interlace_0

	3
	QPSK
	CP
	Full

	4
	QPSK
	DFT-S
	Full

	5
	16QAM
	CP
	Interlace_0

	6
	16QAM
	DFT-S
	Interlace_0

	7
	16QAM
	CP
	Full

	8
	16QAM
	DFT-S
	Full

	9
	64QAM
	CP
	Interlace_0

	10
	64QAM
	DFT-S
	Interlace_0

	11
	64QAM
	CP
	Full

	12
	64QAM
	DFT-S
	Full

	13
	256QAM
	CP
	Interlace_0

	14
	256QAM
	DFT-S
	Interlace_0

	15
	256QAM
	CP
	Full

	16
	256QAM
	DFT-S
	Full



[image: ]
Figure 6.1.1.1-1.  Power backoff for 20, 40, 60, and 80 MHz channels
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Figure 6.1.1.1-2.  Power backoff with lower edge channels excluded
Based on these simulation results, the A-MPR table for VLP is provided below in Table 6.1.1.1-3.
Table 6.1.1.1-3.  PC5 A-MPR table for VLP
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	16 QAM
	≤ 12
	≤ 15
	≤ 9
	≤ 10

	
	64 QAM
	≤ 12
	≤ 15
	≤ 11
	≤ 11

	
	256 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 14

	CP-OFDM
	QPSK
	≤ 13
	≤ 15
	≤ 10
	≤ 10

	
	16 QAM
	≤ 13
	≤ 15
	≤ 11
	≤ 10

	
	64 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 12

	
	256 QAM
	≤ 15
	≤ 15
	≤ 15
	≤ 15

	NOTE 1:	Full 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 all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5955 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5965 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5975 and 5995 MHz and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5985 MHz.  
NOTE 3:	Applicable for all valid channels other than those enumerated under NOTE 2.



6.1.1.2	A-MPR for a NS(s) for the full 6GHz NR unlicensed operation
6.1.1.2.1	Canada
Table 6.1.1.2.1-1: A-MPR for PC5 LPI in Canada
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz

	
	
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	PI/2 BPSK
	≤ 3.0
	≤ 5.5

	
	QPSK
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 3.5
	≤ 5.5

	
	256 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 5.5

	
	16 QAM
	≤ 4.0
	≤ 5.5

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 7.0
	≤ 7.0



6.1.1.2.2	South Korea
Table 6.1.1.2.2-1: A-MPR for PC5 LPI in South Korea
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 5.5
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.5

	
	16 QAM
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 5.5
	≤ 4.0
	≤ 5.0
	≤ 3.5
	≤ 5.0

	
	64 QAM
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 5.5
	≤ 4.0
	≤ 5.0
	≤ 3.5
	≤ 5.0

	
	256 QAM
	≤ 6.0
	≤ 8.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 4.5
	≤ 5.5

	
	16 QAM
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 4.5
	≤ 5.5

	
	64 QAM
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 5.5
	≤ 5.5
	≤ 5.5
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 6.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0




6.1.1.2.3	Peru and Chile
Table 6.1.1.2.3-1: A-MPR for PC5 LPI in Peru and Chile
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 6.5
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 12.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0



The A-MPR results for PC5 LPI in Peru and Chile are mostly identical to the A-MPR results defined by NS_53 (LPI in US). In some cases, A-MPR results are 0.5-1dB relaxed comparing to NS_53. Thus, accounting for the marginal difference between these A-MPR values and NS_53,  the latter can be re-used to support Peru and Chile. 
[bookmark: _Toc47430075]6.1.2	Receiver characteristics

---------- TEXT PROPOSAL END ---------
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