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Introduction
In last RAN#95e plenary, it was agreed that Release 17 basket related items could be extended up to September 2022 and this includes the addition of 100MHz for NR-U. In RAN4#102e, a way forward [1] captured some of the agreements that are practically complete for n96, but is still open for n46 and does not include n102 yet. In this contribution, we identify all the requirements that can be finalized for 100MHz CBW for the UE side. Notably applicable SEM mask, channelization, ULCA, MPR and A-MPR for each NR-U bands.
Discussion
100 MHz channelization
If n46 identification of valid 100 MHz channels is still discussed, no consensus is reached yet and this will not be discussed in this paper.

But for n96, it was agreed that two 100MHz NR-U channels per 160MHz Wi-Fi channels are applicable and the lowest and highest channels are selected. This is illustrated in Figure 1 with the 14 channel center frequencies closest to:
· 5995, 6055, 6155, 6215, 6315, 6375 MHz in UNII-5
· 6475, 6535 MHz in UNII-6
· 6635, 6695, 6795, 6855 MHz in UNII-7
· 6955, 7015 MHz in UNII-8

[image: ]

Observation on channelization: UNII-5 corresponds to the same spectrum range than n102 and thus the six 100MHz channels center frequencies closest to 5995, 6055, 6155, 6215, 6315 and 6375 MHz can apply to n102

Proposal: 
· 5995, 6055, 6155, 6215, 6315 and 6375 MHz 100MHz channels are added to n102
· To implement this change, the following tables are changed accordingly with yellow highlight for:
· Channel bandwidth Table 5.3.5-1 
· Table 5.4.2.3-3: Allowed NREF (NR-ARFCN) for operation in Band n96
· Table 5.4.2.3-4: Allowed NREF (NR-ARFCN) for operation in Band n102
· 100 MHz wideband operation intra-cell guard was agreed to be fully symmetrical for the 25 kHz SCS requiring 49 RB in the center sub-band, the change in Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation is highlighted in yellow.
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	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.
NOTE 9:	Void.
NOTE 10:	These UE channel bandwidths are applicable to sidelink operation



 Table 5.4.2.3-3: Allowed NREF (NR-ARFCN) for operation in Band n96
	Channel Bandwidth
	Allowed NREF

	20 MHz
	797000, 798332, 799668, 801000, 802332, 803668, 805000, 806332, 807668, 809000, 810332, 811668, 813000, 814332, 
815668, 817000, 818332, 819668, 821000, 822332, 823668, 825000, 826332, 827668, 829000, 830332, 831668, 833000, 834332, 835668, 837000, 838332, 839668, 841000, 842332, 843668, 845000, 846332, 847668, 849000, 850332, 851668, 853000, 854332, 855668, 857000, 858332, 859668, 861000, 862332, 863668, 865000, 866332, 867668, 869000, 870332, 871668, 873000, 874332

	40 MHz
	797668, 800332, 803000, 805668, 808332, 811000, 813668, 816332, 819000, 821668, 824332, 827000, 829668, 832332, 835000, 837668, 840332, 843000, 845668, 848332, 851000, 853668, 856332, 859000, 861668, 864332, 867000, 869668, 
872332

	60 MHz
	798332, 799668, 803668, 805000, 809000, 810332, 814332, 815668, 819668, 821000, 825000, 826332, 830332, 831668, 835668, 837000, 841000, 842332, 846332, 847668, 851668, 853000, 857000, 858332, 862332, 863668, 867668, 869000, 873000

	80 MHz
	799000, 804332, 809668, 815000, 820332, 825668, 831000, 836332, 841668, 847000, 852332, 857668, 863000, 868332

	100 MHz
	799668, 803668, 810332, 814332, 821000, 825000, 831668, 835668, 842332, 846332, 853000, 857000, 863668, 867668


Table 5.4.2.3-4: Allowed NREF (NR-ARFCN) for operation in Band n102
	Channel Bandwidth
	Allowed NREF

	20 MHz
	797000, 798332, 799668, 801000, 802332, 803668, 805000, 806332, 807668, 809000, 810332, 811668, 813000, 814332, 
815668, 817000, 818332, 819668, 821000, 822332, 823668, 825000, 826332, 827668

	40 MHz
	797668, 800332, 803000, 805668, 808332, 811000, 813668, 816332, 819000, 821668, 824332, 827000

	60 MHz
	798332, 799668, 803668, 805000, 809000, 810332, 814332, 815668, 819668, 821000, 825000, 826332

	80 MHz
	799000, 804332, 809668, 815000, 820332, 825668

	100 MHz
	799668, 803668, 810332, 814332, 821000, 825000



The 100 MHz wideband operation intra-cell guard was agreed to be fully symmetrical for the 25 kHz SCS requiring 49 RB in the center sub-band.

Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	15
	105-6-105
(216)
	N/A
	N/A
	N/A

	30
	50-6-50
(106)
	50-6-50-6-50
(162)
	50-6-50-5-50-6-50
(217)
	50-6-50-6-49-6-50-6-50
(273)

	60
	23-5-23
(51)
	23-5-23-5-23
(79)
	23-5-23-5-23-5-23
(107)
	23-5-23-5-23-5-23-5-23
(135)

	NOTE 1:	The intra-cell guard band is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between parentheses.



100 MHz transmitter aspects
MPR
It was agreed that the MPR derived for 20, 40, 60 and 80 MHz in Release 16 is valid for 100 MHz. However, the 100MHz wideband operation MPR mapping is not yet agreed. The configuration B is for the cases where the image of the active sub-bands overlaps exactly with its ACLR1 region; there are no such cases for 100 MHz and all sub-band configurations are of type A.

Proposal: MPR mapping for 100MHz wideband operation is added in Table 6.2F.2-2 as highlighted in yellow.

Table 6.2F.2-2 MPR mapping for wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration

	
	A
	B

	40
	11
	10, 01

	60
	111, 011, 110, 001, 010, 100
	None

	80
	1111, 0111, 1110, 0110, 0001, 1000
	1100, 0011, 0100, 0010

	100
	11111, 01111, 11110, 00111, 01110, 11100, 00011, 00110, 01100, 11000
	None

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.



SEM
For fully allocated 100 MHz channel, it was agreed to scale the SEM mask principle valid for 20 – 80 MHz.

Since for wideband operation the UL transmissions are only for contiguous sub-band transmissions, the current specification that floors the in-band mask at 28dBr to account for the image of the active sub-band is sufficient. Thus the “1001” 3 puncture mask issue with in-gap floor is only valid for the BS specification.

Proposal for UE SEM mask for 100MHz: 
· SEM mask is scaled for 100 MHz and changed to an equation-based approach similar to what has been used in NR as in Table 6.5F.2.2-1
· 100MHz UE specification can be finalized even if the 3 puncture “1001” mask is not agreed as only contiguous active sub-bands are valid for UL.

Table 6.5F.2.2-1: Spectrum emission mask for operation with shared spectrum channel access
	Spectrum emission limit (dBr) / Channel bandwidth

	ΔfOOB
(MHz)
	10, 20, 40, 60, 80, 100 MHz
	Measurement bandwidth
(MBW)

	± 0-1
	
	[100kHz]3

	± 1-(BWChannel / 2)
	– 20 – (8 / A) |ΔfOOB – 1| where A = (BWChannel / 2) – 1
	1 MHz

	± (BWChannel / 2)-BWChannel
	– 16 – (6 / BWChannel) |ΔfOOB|
	

	< - BWChannel or > BWChannel
	-40
	

	NOTE 1:	Void
NOTE 2:	Void
NOTE 3:	The measured value shall be scaled by a factor equal to the ratio of the reference bandwidth (1 MHz) to the measurement bandwidth before the emission limit (dBr) is applied.
NOTE 4:	The carrier leakage exceptions from Table 6.4F.2.3-1 apply and carrier leakage contribution shall be removed prior to setting the 0dBr level of the mask, the reported carrier frequency location in txDirectCurrentLocation field of the UplinkTxDirectCurrentBWP can be used to cancel the carrier leakage contribution. If txDirectCurrentLocation is not available or is reported with value 3300 or 3301, a carrier frequency location at the center of the channel shall be assumed.


A-MPR
Given where we are with the general requirements for 100 MHz NR-U and the ever-growing number of band specific requirements in n96 and n102, it is not reasonable to target the completion of A-MPR for 100 MHz channel BW in the scope of Release 17.
Proposal on A-MPR: Addition of 100MHz A-MPR cases for n96 and n102 is not needed for completion of Release 17 work and is postponed to Release 18.
Contiguous UL CA configurations
In the intra-band NR CA basket, NR-U contiguous UL CA is due to be specified in Release 17. The agreed example cases are 20+20 MHz and 80+80 MHz. But really, both the full allocation and the wideband operation MPR are mostly dictated by the aggregated bandwidth since the SEM mask is based on the active sub-bands and it is agreed that only contiguous sub-bands across each CC are valid. 
For this reason, covering the 160 MHz aggregated bandwidth for 80+80 MHz cover all the aggregated bandwidths below and includes the 100+60 MHz (and 100+40, 100+20 MHz).
Proposal for 100 MHz CBW in NR-U contiguous UL CA: 
· All aggregated bandwidth up to 160MHz and including 100 MHz are specified in Release 17
· The addition of 100+100 MHz is not precluded
100 MHz receiver aspects
REFSENS
Proposal for REFSENS: To accommodate 100 MHz REFSENS, like for NR TDD band an equation-based approach is proposed as in Table 7.3F.2-1 below. Addition of 100 MHz for band n46 is pending agreement on n46 100 MHz channelization.
Table 7.3F.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n46
	15
	20, 40
	-89.7 + 10log10(NRB/106)
	TDD

	
	30
	20, 40, 60, 80
	-89.9 + 10log10(NRB/51)
	

	
	60
	60, 80
	-90.1 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-89.2 + 10log10(NRB/106)
	TDD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/51)
	

	
	60
	60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.


Table 7.3F.2-3: Uplink configuration for reference sensitivity
	
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	20 MHz (dBm)
	40 MHz (dBm)
	60 MHz (dBm)
	80 MHz (dBm)
	100 MHz (dBm)

	n46
	15
	100
	216
	
	
	

	
	30
	50
	100
	162
	216
	273

	
	60
	24
	50
	75
	100
	135

	n96, n102
	15
	100
	216
	
	
	

	
	30
	50
	100
	162
	216
	273

	
	60
	24
	50
	75
	100
	135


ACS
Proposal for ACS: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Table 7.5F.1-1. 
Table 7.5F.1-1: ACS for shared spectrum channel access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	ACS
	dB
	24 – 10log10(BWChannel /20)

	NOTE1: 	ACS value is rounded to the next higher 0.5dB value	


Table 7.5F.1-2: Test parameters for shared spectrum channel access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 14 dB

	Pinterferer
	dBm
	REFSENS + 36.5 – 10log10(BWChannel /20) dB

	BWinterferer
	MHz
	20

	Finterferer (offset)
	MHz
	20 / -20

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 3:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.


In-band blocking
Proposal for in-band blocking: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Table 7.6F.2.1-1. 
Table 7.6F.2.1-1: In-band blocking parameters for shared access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 9 + 10log10(BWChannel /20) dB

	BWinterferer
	MHz
	20

	FIoffset, case 1
	MHz
	30

	FIoffset, case 2
	MHz
	≥ 50


Table 7.6F.2.1-2: In-band blocking for shared access bands
	Operating band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	-56
	-44

	
	Finterferer (offset)
	MHz
	-CBW/2 – FIoffset, case 1
and
CBW/2 + FIoffset, case 1
	≤ -CBW/2 – FIoffset, case 2
and
≥ CBW/2 + FIoffset, case 2

	n46, n96, n102
	Finterferer
	
	NOTE 2
	FDL_low – 3*CBW
to
FDL_high + 3*CBW, NOTE 4

	
NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -CBW/2 – FIoffset, case 1; b: CBW/2 + FIoffset, case 1
NOTE 3:	CBW denotes the channel bandwidth of the wanted signal
NOTE 4:	Interferer carrier frequencies in the frequency range for Case 2 shall be located at discrete frequencies in integer multiples of 20 MHz offset from -CBW/2 – FIoffset, case 2 and CBW/2 + FIoffset, case 2



Out-of-band blocking
Proposal for out-of-band blocking: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Table 7.6F.3.1-1. 
Table 7.6F.3.1-1: Out-of-band blocking parameters for shared access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 9 dB

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


Table 7.6F.3.1-2: Out of-band blocking for shared access bands
	Operating band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n46, n96
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤ -3*CBW
or
3*CBW ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3*CBW)
or
FDL_high + MAX(200,3*CBW)
≤ f ≤ 12750

	n102
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤ -3*CBW
or
FDL_high + MAX(200,3*CBW) ≤ f < 7125 +  MAX(375,3*CBW)
	1 ≤ f ≤ FDL_low – MAX(200,3*CBW)
or
7125 + MAX(375,3*CBW) ≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4200 MHz.
NOTE 2:	CBW denotes the channel bandwidth of the wanted signal
NOTE 3: 	For band n102, the power level of the interferer (PInterferer) for Range 2 shall be modified to -33dBm for the range FDL_high + MAX(200,3*CBW) ≤ f < 7125 +  MAX(375,3*CBW).


Spurious response
Proposal for spurious response: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Tables 7.7F.1-1 and 7.8F.2-1. 
Table 7.7F.1-1: Spurious response parameters for shared access bands
	RX parameter
	Units
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + 9 dB

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.


Table 7.8F.2-1: Wide band intermodulation parameters for shared spectrum channel access
	Rx parameter
	Units 
	Channel bandwidth

	
	
	20, 40, 60, 80, 100 MHz

	Pw in Transmission Bandwidth configuration, per CC
	dBm
	REFSENS + 9 + 10log10(BWChannel /20) dB

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2 (Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	20

	FInterferer 1 (Offset)
	MHz
	-BW/2 – 30 / +BW/2 + 30

	FInterferer 2 (Offset)
	MHz
	2*FInterferer 1

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	Reference measurement channel is specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).
NOTE 3:	The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and the same  SCS as the wanted signal.
NOTE 4:	The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.



Conclusions
In this contribution, we crosschecked all the requirements needing the addition of 100 MHz channel bandwidth to finalize the Release 17 work for n96 and n102. Band n46 is not considered here since there is still on-going discussion on which 100MHz are valid.

To reduce the size of this section, only the text proposal part is copied and they are pointing at Tables that are in the bulk of the contributions.

A first set of proposals are related to the 100 MHz channel configurations valid for n96 and n102.

Proposal: 
· 5995, 6055, 6155, 6215, 6315 and 6375 MHz 100MHz channels are added to n102
· To implement this change, the following tables are changed accordingly with yellow highlight for:
· Channel bandwidth Table 5.3.5-1 
· Table 5.4.2.3-3: Allowed NREF (NR-ARFCN) for operation in Band n96
· Table 5.4.2.3-4: Allowed NREF (NR-ARFCN) for operation in Band n102
100 MHz wideband operation intra-cell guard was agreed to be fully symmetrical for the 25 kHz SCS requiring 49 RB in the center sub-band, the change in Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation is highlighted in yellow.

Then transmitter requirement with added 100 MHz CBW use equation-based approach as it is used for NR in 38.101-1.

Proposal: MPR mapping for 100MHz wideband operation is added in Table 6.2F.2-2 as highlighted in yellow.

Proposal for UE SEM mask for 100MHz: 
· SEM mask is scaled for 100 MHz and changed to an equation-based approach similar to what has been used in NR as in Table 6.5F.2.2-1
· 100MHz UE specification can be finalized even if the 3 puncture “1001” mask is not agreed as only contiguous active sub-bands are valid for UL.

Proposal on A-MPR: Addition of 100MHz A-MPR cases for n96 and n102 is not needed for completion of Release 17 work and is postponed to Release 18.

Proposal for 100 MHz CBW in NR-U contiguous UL CA: 
· All aggregated bandwidth up to 160MHz and including 100 MHz are specified in Release 17
· The addition of 100+100 MHz is not precluded
Finally, receiver requirements are covered, again using equation-based approach like for NR for consistency.

Proposal for REFSENS: To accommodate 100 MHz REFSENS, like for NR TDD band an equation-based approach is proposed as in Table 7.3F.2-1 below. Addition of 100 MHz for band n46 is pending agreement on n46 100 MHz channelization.
Proposal for ACS: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Table 7.5F.1-1. 
Proposal for in-band blocking: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Table 7.6F.2.1-1. 
Proposal for spurious response: To accommodate 100 MHz, like for NR bands an equation-based approach is proposed as in Tables 7.7F.1-1 and 7.8F.2-1. 
It is assumed that these proposals can be implemented in the running big CR for 100 MHz NR-U
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