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Introduction
This document presents our views on supporting 25MHz and 30MHz channel bandwidth (CBW) requested for band n26 at RAN plenary meeting #95 [1]. Considering the similarities between band n26 and band n5, it is proposed to restrict uplink (UL) band operation to a maximum of 20MHz CBW and to introduce asymmetric UL/DL CBW operation for downlink (DL) 25MHz and 30MHz CBW. We also propose 25MHz and 30MHz reference sensitivity (REFSENS) levels based on power amplifier (PA) measurements.
Discussion
Due to similarities between band n26 and n5, it is proposed to avoid excessive self-desensitization by restricting the band n26 UL CBW to a maximum of 20MHz for DL 25MHz and 30MHz CBW operation.
Capturing Asymmetric UL/DL CBW Requirements for band n26 20/25MHz and 20/30MHz
We advance proposals 1, 2 and 3 below to align the introduction of band n26 25/30MHz CBW with the previous agreements captured in big CR [2] for bands with asymmetric UL/DL CBW. 
Proposal 1: Restrict the uplink channel bandwidth to 20MHz for band n26 DL operation at 25MHz and at 30MHz CBW. Adopt the Table 5.3.5-1 (subclause 5.3.5) changes highlighted in yellow in Table 1 below to reflect this proposal.
[bookmark: _Ref78976643]Table 1: Proposed changes to Table 5.3.5-1 to capture band n26 asymmetric UL/DL 20/25 and 20/30MHz CBW.
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n26
	15
	5
	10
	15
	20
	253
	303
	
	
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	253
	303
	
	
	
	
	
	
	
	
	

	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



Proposal 2: For band n26 DL 25MHz and DL 30MHz operation with UL restricted to 20MHz CBW, introduce asymmetric channel bandwidth combination set 0 as highlighted in yellow in Table 2 for Table 5.3.6-1 (subclause 5.3.6).
[bookmark: _Ref85632029]Table 2: FDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	n8
	20
	35
	0

	n24
	10
	5
	0

	n25
	40
	45
	0

	n26
	20
	25,30
	0

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	

	n70
	5, 10
	15
	0

	
	5, 10, 15
	20, 25
	

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	
	5
	10
	1

	
	10
	15
	

	
	15
	20
	

	
	20
	35
	

	
	20
	25, 30, 35
	2

	n911
	10
	5
	0

	n921
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n931
	10
	5
	0

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.
NOTE 2: 	As indicated in TS38.306 [15], it is mandatory for UEs to support asymmetric channel BCS0 if there is an asymmetric BCS0 defined for the band.



Proposal 3: For n26 DL 25MHz and 30MHz CBW REFSENS, adopt NOTE 5 highlighted in yellow in Table 3 for the UL RB allocation configuration of table 7.3.2-3 (sub-clause 7.3.2).
[bookmark: _Ref85632063]Table 3: Proposed changes to Table 7.3.2-3 to capture the 20MHz UL RB configuration for n26 DL 25 and 30MHz REFSENS
	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	Duplex Mode

	n26
	15
	25
	251
	251
	251
	Note 5
	Note 5
	
	
	
	
	FDD

	
	30
	
	121
	121
	121
	Note 5
	Note 5
	
	
	
	
	

	Note 1:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
Note 2:	For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
Note 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used unless otherwise specified.
Note 4:	For band n91 and n93, largest supported UL bandwidth configuration shall be used.
Note 5:	For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.



n26 25MHz and 30MHz REFSENS
Power Amplifier Calibration and REFSENS Assumptions
PA Tx noise in Rx band measurement conditions: 
· PA is calibrated to meet -30dBc ACLR at PC3 1dB MPR with the 20 MHz channel bandwidth (CBW), SCS 15 kHz, DFT-S-OFDM QPSK 100RB0 waveform;
· Power Class 3 (PC3) operation and 4dB post-PA loss;
· Local Oscillator (LO) leakage: -28dBc and IQ Image rejection: -28dB;
· C-IM3: -60dBc, C-IM5: -70dBc;
· Duplexer rejection: 50dB Tx-Rx, 45dB Tx-Antenna;
· n26 UL 20MHz RB configuration: according to Table 3, i.e., Lcrb=25RB at SCS 15kHz, with UL RB positioned closest to the DL band; and,
· The DL carrier is positioned at a frequency separation of 45MHz from the UL 20MHz carrier.

Measurement Results and REFSENS
For UL RB allocation Lcrb=25RB, the UL 20MHz Tx noise levels measured in Rx band for DL 25MHz and DL 30MHz CBW are -34.5dBm and -33.5dBm respectively. This leads to an MSD after MRC combining of 6.7dB and 6.9dB respectively for 25MHz and 30MHz DL CBW. We therefore propose the following:
Proposal 4: Adopt n26 25MHz and 30MHz CBW REFSENS levels highlighted in yellow in Table 5 for Table 7.3.2-1a (sub-clause 7.3.2).
[bookmark: _Ref85633446]Table 5: n26 25MHz and 30MHz REFSENS proposals for Table 7.3.2-1a.
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n26
	15
	-97.56
	-94.56
	-92.76
	-87.6
	-83.5
	-82.5
	
	
	
	

	
	30
	
	-94.86
	-92.76
	-87.7
	-83.6
	-82.6
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within     1475.9 - 1510.9 MHz.
NOTE 4:	Void
NOTE 5:	Void
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7:	Void.



Conclusions
This contribution proposes to avoid excessive 25MHz and 30MHz self-desensitization by restricting band n26 UL CBW to 20MHz (proposal 1). This restriction requires the introduction of a new asymmetric channel bandwidth combination set 0, and proposal 2 captures the required changes. Finally, proposals 3 and 4 present n26 25MHz and 30MHz REFSENS levels based on PA Tx noise in Rx band measurement data together with UL RB configurations.
Proposal 1: Restrict the uplink channel bandwidth to 20MHz for band n26 DL operation at 25MHz and at 30MHz CBW. Adopt the Table 5.3.5-1 (subclause 5.3.5) changes highlighted in yellow in Table 1 below to reflect this proposal.
Table 1: Proposed changes to Table 5.3.5-1 to capture band n26 asymmetric UL/DL 20/25 and 20/30MHz CBW.
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n26
	15
	5
	10
	15
	20
	253
	303
	
	
	
	
	
	
	
	
	

	
	30
	
	10
	15
	20
	253
	303
	
	
	
	
	
	
	
	
	

	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



Proposal 2: For band n26 DL 25MHz and DL 30MHz operation with UL restricted to 20MHz CBW, introduce asymmetric channel bandwidth combination set 0 as highlighted in yellow in Table 2 for Table 5.3.6-1 (subclause 5.3.6).
Table 2: FDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	n8
	20
	35
	0

	n24
	10
	5
	0

	n25
	40
	45
	0

	n26
	20
	25,30
	0

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	

	n70
	5, 10
	15
	0

	
	5, 10, 15
	20, 25
	

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	
	5
	10
	1

	
	10
	15
	

	
	15
	20
	

	
	20
	35
	

	
	20
	25, 30, 35
	2

	n911
	10
	5
	0

	n921
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n931
	10
	5
	0

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.
NOTE 2: 	As indicated in TS38.306 [15], it is mandatory for UEs to support asymmetric channel BCS0 if there is an asymmetric BCS0 defined for the band.



Proposal 3: For n26 DL 25MHz and 30MHz CBW REFSENS, adopt NOTE 5 highlighted in yellow in Table 3 for the UL RB allocation configuration of table 7.3.2-3 (sub-clause 7.3.2).
Table 3: Proposed changes to Table 7.3.2-3 to capture the 20MHz UL RB configuration for n26 DL 25 and 30MHz REFSENS
	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	Duplex Mode

	n26
	15
	25
	251
	251
	251
	Note 5
	Note 5
	
	
	
	
	FDD

	
	30
	
	121
	121
	121
	Note 5
	Note 5
	
	
	
	
	

	Note 1:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
Note 2:	For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
Note 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used unless otherwise specified.
Note 4:	For band n91 and n93, largest supported UL bandwidth configuration shall be used.
Note 5:	For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.



Proposal 4: Adopt n26 25MHz and 30MHz CBW REFSENS levels highlighted in yellow in Table 5 for Table 7.3.2-1a (sub-clause 7.3.2).
Table 5: n26 25MHz and 30MHz REFSENS proposals for Table 7.3.2-1a.
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n26
	15
	-97.56
	-94.56
	-92.76
	-87.6
	-83.5
	-82.5
	
	
	
	

	
	30
	
	-94.86
	-92.76
	-87.7
	-83.6
	-82.6
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within     1475.9 - 1510.9 MHz.
NOTE 4:	Void
NOTE 5:	Void
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7:	Void.
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