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Introduction
This document is a companion discussion paper that captures the proposed changes in bigCR [1] to introduce 35-45MHz channel bandwidth (CBW) into TS 38.101-1.
Discussion
It should be noted that only changes that lead to table complexity / size reduction are proposed in bigCR [1].

The following list summarizes changes proposed in bigCR [1] that reflect previous agreements captured in [2,3,4,5,6,7,8], namely:
· Clause 3.2 Symbols: ΔFTX-RX definition based on [6];
· Clause 5.3.2, 5.3.3 Maximum transmission bandwidth configuration and minimum guardband (Table 5.3.2-1, Table 5.3.3-1) based on [4];
· Clause 5.3.5 Channel bandwidths per operating band (Table 5.3.5-1) based on [8];
· Clause 5.3.6 Asymmetric channel bandwidths (Table 5.3.6-1) based on [6];
· Clause 6.2.3 UE additional maximum output power reduction, NS_46, NS_48, NS_49 based on [3] and [5];
· Clause 6.5.2.2 Spectrum emission mask (Table 6.5.2.2-1) based on [2];
· Clause 6.5.2.3.3 Requirements for network signaling value "NS_03" and "NS_21" (Table 6.5.2.3.3-1) based on [2];
· Clause 7.4 Maximum input level (Table 7.4-1) based on [2];
· Clause 7.5 Adjacent channel selectivity (Table 7.5-1, 7.5-2, 7.5-3, 7.5-4, 7.5-5, 7.5-6) based on [2];
· Clause 7.6.2 In-band blocking (Table 7.6.2-1, Table 7.6.2-3) based on [2];
· Clause 7.6.3 Out-of-band blocking (Table 7.6.3-1, Table 7.6.3-3) based on [2];
· Clause 7.6.4 Narrow Band Blocking (Table 7.6.4-1) based on [2];
· Clause 7.7 Spurious response (Table 7.7-1, Table 7.7.1-1a) based on [2].

Changes where the introduction of 35 and 45MHz CBW are proposed as a simple row or column insertion because the adoption of equation-based does not bring significant table size and complexity savings:
· Clause 6.3.1 Minimum output power (Table 6.3.1-1);
· Clause 6.5.1 Occupied channel bandwidth (Table 6.5.1-1); and
· Clause 7.4 Maximum input level (Table 7.4-1).

Other proposed changes in [1] for which no agreement has yet been reached are briefly discussed in the rest of this document, namely:
· Clause 6.3.2 Transmit OFF power (Table 6.3.2-1), table size reduction is proposed
· Clause 6.5.2.4.1 NR ACLR measurement bandwidth (Table 6.5.2.4.1-1), table size reduction is proposed
· Clause 7.3.2 Two antenna port reference sensitivity QPSK PREFSENS Table 7.3.2-1 and Uplink configuration for reference sensitivity (Table 7.3.2-3),
· Clause 7.8.2 Wide band Intermodulation (Table 7.8.2-1, Table 7.8.2-2)
Remaining Items Candidate to Table Size Reduction
Transmit OFF Power – Table 6.3.2-1
Adding 35 and 45 MHz CBW to the current format of Table 6.3.2-1 produces a 3x16 table as shown in Table 1 below. By adopting an equation-based approach to specify the measurement bandwidth defined as 
MBW=REF_SCS*(12*NRB+1)/1000,
where REF_SCS is a reference SCS which is 15kHz for CBW<=50MHz and 30kHz for CBW>50MHz,
it is possible to reduce the table size to 4x4, i.e. a factor 3 reduction as shown in Table 2.
[bookmark: _Ref78809117]Table 1: Introducing 35 & 45MHz CBW as additional rows in table 6.3.2-1
	Channel bandwidth
(MHz)
	Transmit OFF power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-50
	4.515

	10
	-50
	9.375

	15
	-50
	14.235

	20
	-50
	19.095

	25
	-50
	23.955

	30
	-50
	28.815

	35
	-50
	33.855

	40
	-50
	38.895

	45
	-50
	43.575

	50
	-50
	48.615

	60
	-50
	58.35

	70
	-50
	68.07

	80
	-50
	78.15

	90
	-50
	88.23

	100
	-50
	98.31



Table 2: Table 6.3.2-1 size reduction proposal for the introduction of 35 &45MHz CBW.
	[bookmark: _Hlk77683388]Channel bandwidth
	(MHz)
	5,10,15,20,25,30,35,40,45,50
	60,70,80,90,100

	Transmit OFF power
	(dBm)
	-50

	REF_SCS
	(kHz)
	15
	30

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000




Proposal 1: Adopt Table 2 format to specify Transmit OFF Power vs CBW.

NR ACLR Measurement Bandwidth – Table 6.5.2.4.1-1
Adoption of equation-based formula for NR ACLR Measurement Bandwidth is proposed to reduce table size reduction from Table 3 to Table 4. Table 4 has the benefit of reducing table width and size from 33 cells to 11 cells, i.e. a factor 3 reduction.
[bookmark: _Ref78811152]Table 3: Table 6.5.2.4.1-1 with additional columns to introduce 35 & 45MHz CBW
	NR channel bandwidth / NR ACLR measurement bandwidth

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

	NR ACLR measurement bandwidth
(MHz)
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	33.855
	38.895
	43.575
	48.615
	58.35
	68.07
	78.15
	88.23
	98.31



[bookmark: _Ref78811157]Table 4: Table 6.5.2.4.1-1 size reduction proposal for the introduction of 35 &45MHz CBW.
	Channel bandwidth
	(MHz)
	5,10,15,20,25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	NR ACLR measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000



Proposal 2: Adopt Table 4 format to specify NR ACLR Measurement Bandwidth vs CBW.

REFSENS and Uplink Configuration – Tables 7.3.2-1 & 7.3.2-3
An attempt to introduce 35MHz and 45MHz CBW in legacy tables 7.3.2-1 & 7.3.2-3 by adding dedicated columns to each new CBW can be found in the Annex. The table width becomes an editorial challenge and makes it difficult to search for information. It is estimated that this approach would occupy approximately 7 pages: 4.5 landscape pages + 2.5 portrait pages.
FDD-TDD Band Table Split & Table Format Proposal
WF [9] captures 3 equation-based candidate options to reduce the width and overall size of the two-antenna port reference sensitivity QPSK REFSENS table 7.3.2-1. For bigCR [1], we propose adoption of WF option 2 [9] with Table 7 for FDD bands in which MSD due to Tx excess noise does not allow use of equation-based representation, and adoption of Table 8 for all other bands, i.e., FDD bands without Tx excess noise, TDD bands and SDL bands. 
Handling of uplink RB configuration table 7.3.2-3 is not treated in WF [9]. We propose reducing Table 7.3.2-3 size and complexity by splitting FDD bands and TDD bands configuration into two separate tables. 
· For FDD bands, we propose to adopt Table 9 where table size is reduced by deleting SCS rows for which no specification applies. This approach was previously agreed for band n26 SCS 60kHz. We propose further table size reduction by deleting CBW columns corresponding to CBW greater than 50MHz. 
· For TDD bands, one table is enough since all TDD band REFSENS levels are verified with the maximum UL RB allocation that is compatible with DFT-s-OFDM waveforms. We therefore propose to adopt the compact Table 10 for which the UL configuration that matches the SCS and CBW specified in Table 8 can be retrieved. 
[bookmark: _Hlk78835688]The combined proposals summarized in Proposal 4 provide little reduction in the total number of pages. We estimate 1.5 to 2 pages are saved based on the attempt presented in the Annex. However, these proposals considerably reduce table width, an issue that started to become an editorial and a reading challenge in the early REL-17 versions. Overall, the REFSENS table 7.3.2-1 number of cells is reduced by a factor 3.5 for (636 cells are proposed vs an estimated 2250 cells by simple “column” add) and by a factor 2 for UL Configuration Table 7.3.2-3 (915 cells are proposed vs an estimated 2034 cells by simple “column” add). 
Band n8 & n71 Uplink RB configuration and Uplink Carrier Frequency
At the time of writing, UL configuration and REFSENS levels for n8 and n71 35MHz CBW are not yet agreed. The bigCR [1] therefore proposes REFSENS, UL RB configuration and test carrier frequencies in brackets until final agreement is reached.
· For UL RB configuration, it was agreed in WF [10] to adopt 25RB for n8 and n71 SCS 15kHz DL35MHz/UL20MHz – see Table 5.
[bookmark: _Ref78882962]Table 5: Agreed n8 & n71 REFSENS test points - WF [10]
[image: ]
However, for 20MHz UL/DL, the legacy agreement is to verify REFSENS using 20RBs at SCS15kHz. For 35MHz REFSENS with UL CBW restricted to 20MHz, we therefore propose to adopt 20RBs. Based on our Tx noise measurements in Rx band [11], we are confident that changing UL RB allocations from 25RBs to 20RBs does not impact the agreed REFSENS levels. 
Proposal 3: For n8 and n71 adopt the REFSENS test point corrections captured in Table 6

[bookmark: _Ref78883759]Table 6: 35MHz n8 & n71 REFSENS test points
[image: ]

· [bookmark: _GoBack]For UL test carrier frequencies, ideally the 35MHz REFSENS test points for bands n8 and n71, as well as 45MHz REFSENS for band n25 should be captured in separate tables as agreed in WF [10]. We believe this approach would bring inconsistent table format and would add un-necessary complexity to the specifications. Even though we regularly strive to reduce the number of footnotes across the technical specifications, we make proposal here to capture UL and DL carrier frequencies as well as UL CBW restrictions using a dedicated footnote. This approach is not very elegant, but it has the advantage of avoiding the introduction of additional tables for just 3 frequency bands, namely n8 35MHz, n25 45MHz and n71 35MHz.
All other REFSENS and UL configuration values are based on the agreed WF [10,12] and are summarised in Proposal 4. Key changes are highlighted in yellow.
Proposal 4: Adopt following text proposal and Table 7,Table 8,Table 9,Table 10
<Start of the change>
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2 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) with parameters specified in Table 7 (Table 7.3.2-1a),Table 8 (Table 7.3.2-1b) and Table 7.3.2-2.
[bookmark: _Ref78839633]Table 7: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands with excess noise
	[bookmark: _Hlk78840273]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)
	Duplex Mode

	n2
	15
	-98
	-94.8
	-93
	-91.8
	
	
	-83.6
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-92
	
	
	-83.7
	
	
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	
	-83.8
	
	
	
	

	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-86.2
	-82.3
	-81.3
	-79.7
	FDD

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-86.3
	-82.4
	-81.4
	-79.8
	

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-86.4
	-82.6
	-81.5
	-79.9
	

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-88.6
	
	
	
	
	
	
	

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.8
	-90.7
	-89.9
	-89.2
	-88.6
	
	-81.5
	FDD

	
	30
	
	-95.1
	-93.1
	-92.0
	-90.8
	-90.0
	-89.3
	-88.7
	
	-81.5
	

	
	60
	
	-95.5
	-93.4
	-92.2
	-91.0
	-90.1
	-89.4
	-88.9
	
	-81.5
	

	n8
	15
	-97.0
	-93.8
	-91.4
	-85.8
	
	
	[-78.4]8
	
	
	
	FDD

	
	30
	
	-94.1
	-91.7
	-87.2
	
	
	[-78.5]8
	
	
	
	

	n12
	15
	-97.0
	-93.8
	-84.0
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	-84.1
	
	
	
	
	
	
	
	

	n20
	15
	-97.0
	-93.8
	-91.0
	-89.8
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	-91.1
	-90.0
	
	
	
	
	
	
	

	n25
	15
	-96.5
	-93.3
	-91.5
	-90.3
	-89.3
	-82.2
	-81.7
	-79.5
	-77.68
	
	FDD

	
	30
	
	-93.6
	-91.6
	-90.5
	-89.4
	-82.3
	-81.8
	-79.6
	-77.78
	
	

	
	60
	
	-94.0
	-91.9
	-90.7
	-89.6
	-82.4
	-81.9
	-79.7
	-77.88
	
	

	n26
	15
	-97.56
	-94.56
	-92.76
	-87.6
	
	
	
	
	
	
	FDD

	
	30
	
	-94.86
	-92.76
	-87.7
	
	
	
	
	
	
	

	n28
	15
	-98.5
	-95.5
	-93.5
	-90.8
	
	-78.5
	
	
	
	
	FDD

	
	30
	
	-95.6
	-93.6
	-91.0
	
	-78.6
	
	
	
	
	

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	[-80.7]8
	
	
	
	FDD

	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	[-80.8]8
	
	
	
	

	n743
	15
	-99.5
	-96.3
	-94.5
	-89.3
	
	
	
	
	
	
	FDD

	
	30
	
	-96.6
	-94.6
	-89.5
	
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-89.6
	
	
	
	
	
	
	

	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.
NOTE 8:  For n8, REFSENS is specified at [942.5] MHz downlink carrier frequency 
          For n25, REFSENS is specified at 1972.5MHz downlink carrier frequency
          For n71, REFSENS is specified at [634.5] MHz downlink carrier frequency



[bookmark: _Ref78839659]Table 8: Two antenna port reference sensitivity QPSK PREFSENS
	[bookmark: _Hlk78840377]Operating band / SCS / Channel bandwidth / REFSENS

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

	n1
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24)
	

	
	60
	10,15,20,25,30,40,50
	-97.5 + 10log10(NRB/11)
	

	
	30
	10,15,20
	-95.1 + 10log10(NRB/24
	

	
	60
	10,15,20
	-95.5 + 10log10(NRB/11)
	

	n13
	15
	5,10
	-97 + 10log10(NRB/25)
	FDD

	
	30
	10
	-94.1 + 10log10(NRB/24)
	

	n14
	15
	5,10
	-97 + 10log10(NRB/25)
	FDD

	
	30
	10
	-94.1 + 10log10(NRB/24)
	

	n18
	15
	5,10,15
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15
	-97.1 + 10log10(NRB/24)
	

	n24
	15
	5,10
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10
	-97.1
	

	
	60
	10
	-97.5
	

	n297
	15
	5,10
	-97 + 10log10(NRB/25)
	SDL

	
	30
	10
	-94.1 + 10log10(NRB/24)
	

	n30
	15
	5,10
	-99 + 10log10(NRB/25)
	FDD

	
	30
	10
	-96.1 + 10log10(NRB/24)
	

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11)
	

	n381
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)
	

	n39
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)
	

	n40
	15
	5, 10, 15, 20, 25, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 80
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 80
	-97.5 + 10log10(NRB/11)
	

	n411
	15
	10, 15, 20, 30, 40, 50
	-94.8 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.5 + 10log10(NRB/11)
	

	n481
	15
	5, 10, 15, 20, 40, 505
	-99 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 40, 505, 605, 705, 805, 905, 1005
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 40, 505, 605, 705, 805, 905, 1005
	-96.5 + 10log10(NRB/11)
	

	n50
	15
	5, 10, 15, 20, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 80
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 80
	-97.5 + 10log10(NRB/11)
	

	n51
	15
	5
	-100
	TDD

	n53
	15
	5, 10
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10
	-97.1
	

	
	60
	10
	-97.5
	

	n65
	15
	5,10,15,20,50
	-99.5 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20,50
	-96.6 + 10log10(NRB/24)
	

	
	60
	10,15,20,50
	-97 + 10log10(NRB/11)
	

	n66
	15
	5,10,15,20,25,30,40
	-99.5 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20,25,30,40
	-96.6 + 10log10(NRB/24)
	

	
	60
	10,15,20,25,30,40
	-97 + 10log10(NRB/11)
	

	n70
	15
	5,10,15,20,25
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20,25
	-97.1 + 10log10(NRB/24)
	

	
	60
	10,15,20,25
	-97.5 + 10log10(NRB/11)
	

	n757
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25)
	SDL

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24)
	

	
	60
	10,15,20,25,30,40,50
	-97.5 + 10log10(NRB/11)
	

	n767
	15
	5
	-100
	SDL

	n771,4
	15
	10, 15, 20, 25, 30, 40, 50
	-95.3 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-95.6 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.0 + 10log10(NRB/11)
	

	n781
	15
	10, 15, 20, 25, 30, 40, 50
	-95.8 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)
	

	n791
	15
	40, 50
	-89.6 + 10log10(NRB/216)
	TDD

	
	30
	40, 50, 60, 80, 100
	-89.7 + 10log10(NRB/106)
	

	
	60
	40, 50, 60, 80, 100
	-89.9 + 10log10(NRB/51)
	

	n91
	15
	5
	-100
	FDD

	n92
	15
	5,10,15,20
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20
	-97.1 + 10log10(NRB/24)
	

	n93
	15
	5
	-100
	FDD

	n94
	15
	5,10,15,20
	-100 + 10log10(NRB/25)
	FDD

	
	30
	10,15,20
	-97.1 + 10log10(NRB/24)
	

	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:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Void
NOTE 7:	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:	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.    



For FDD bands, the reference receive sensitivity (REFSENS) requirement specified in Table 7 (Table 7.3.2-1a), Table 8 (Table 7.3.2-1b) and Table 7.3.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 9 (Table 7.3.2-3a). For TDD bands, the REFSENS requirement for the channel bandwidth and SCS specified in Table 8 (Table 7.3.2-1b) and the REFSENS requirements specified in Table 7.3.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 10 (Table 7.3.2-3b).
[bookmark: _Ref78839710]Table 9: Uplink configuration for reference sensitivity for FDD bands
	[bookmark: _Hlk78840419]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

	n1
	15
	25
	501
	751
	1001
	1281
	1281
	
	1281
	1281
	1281
	FDD

	
	30
	
	24
	361
	501
	641
	641
	
	641
	641
	641
	

	
	60
	
	101
	18
	24
	301
	301
	
	301
	301
	301
	

	n2
	15
	25
	501
	501
	501
	
	
	401
	
	
	
	FDD

	
	30
	
	24
	241
	241
	
	
	201
	
	
	
	

	
	60
	
	101
	101
	101
	
	
	101
	
	
	
	

	n3
	15
	25
	501
	501
	501
	501
	501
	501
	501
	501
	501
	FDD

	
	30
	
	24
	241
	241
	241
	241
	241
	241
	241
	241
	

	
	60
	
	101
	101
	101
	101
	101
	101
	101
	101
	101
	

	n5
	15
	25
	251
	201
	201
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	

	n7
	15
	25
	501
	751
	751
	721
	641
	451
	451
	
	451
	FDD

	
	30
	
	24
	361
	361
	361
	321
	201
	201
	
	201
	

	
	60
	
	101
	18
	181
	181
	161
	101
	101
	
	101
	

	n8
	15
	25
	251
	201
	201
	
	
	[20]1,5
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	[10]1,5
	
	
	
	

	n12
	15
	201
	201
	201
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	
	
	
	
	
	
	
	

	n13
	15
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	
	
	
	
	
	
	
	
	

	n14
	15
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	
	
	
	
	
	
	
	
	

	n18
	15
	25
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	FDD

	
	30
	
	101
	102
	102
	
	
	
	
	
	
	

	n24
	15
	25
	50
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	
	
	
	
	
	
	
	
	

	
	60
	
	10
	
	
	
	
	
	
	
	
	

	n25
	15
	25
	501
	501
	501
	501
	481
	401
	401
	401,5
	
	FDD

	
	30
	
	24
	241
	241
	241
	241
	201
	201
	201,5
	
	

	
	60
	
	101
	101
	101
	101
	101
	101
	101
	101,5
	
	

	n26
	15
	25
	251
	251
	251
	
	
	
	
	
	
	FDD

	
	30
	
	121
	121
	121
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	251
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	101
	
	
	
	
	

	n30
	15
	201
	201
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	
	
	
	
	
	
	
	
	

	n65
	15
	25
	501
	751
	1001
	
	
	
	
	
	1281
	FDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	641
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	301
	

	n66
	15
	25
	501
	751
	1001
	1281
	160
	1801
	216
	216
	
	FDD

	
	30
	
	24
	361
	501
	641
	751
	901
	1001
	1001
	
	

	
	60
	
	101
	18
	24
	301
	361
	401
	501
	501
	
	

	n70
	15
	25
	501
	751
	NOTE 3
	NOTE 3
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	NOTE 3
	NOTE 3
	
	
	
	
	
	

	
	60
	
	101
	18
	NOTE 3
	NOTE 3
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	[20]1,5
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	[10]1,5
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	

	
	60
	
	51
	51
	51
	
	
	
	
	
	
	

	n85
	15
	201
	201
	201
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	
	
	
	
	
	
	
	

	n91
	15
	254
	201,4
	
	
	
	
	
	
	
	
	FDD

	n92
	15
	25
	201
	201
	201
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	

	n93
	15
	254
	251,4
	
	
	
	
	
	
	
	
	FDD

	n94
	15
	25
	251
	201
	201
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	

	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.
NOTE 4:  For band n91 and n93, largest supported UL bandwidth configuration shall be used.
NOTE 5:  For band n8, uplink channel bandwidth is restricted to 20MHz and [897.5]MHz uplink carrier frequency shall be used. 
For band n25, uplink channel bandwidth is restricted to 40MHz and 1895MHz uplink carrier frequency shall be used.
For band n71, uplink channel bandwidth is restricted to 20MHz and [680.5]MHz uplink carrier frequency shall be used.



[bookmark: _Ref78839724]Table 10: Uplink configuration for reference sensitivity for TDD bands
	SCS / Channel bandwidth / Duplex mode

	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	15
	25
	50
	75
	100
	128
	160
	180
	216
	240
	270
	
	
	
	
	
	TDD

	30
	
	24
	36
	50
	64
	75
	90
	100
	108
	128
	162
	180
	216
	243
	270
	

	60
	
	10
	18
	24
	30
	36
	40
	50
	54
	64
	75
	90
	100
	120
	135
	

	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 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.


<End of the change>

Wide band Intermodulation - Table 7.8.2-1 & Table 7.8.2-2
Proposal 5: For Table 7.8.2-1 adopt new table format captured in Table 11.

[bookmark: _Ref78909158]Table 11: Wide band intermodulation parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	Rx parameter
	Units
	Channel bandwidth (MHz)

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

	Pw in Transmission Bandwidth Configuration, per CC5
	dBm
	REFSENS + 6 dB
	REFSENS + 7 dB
	REFSENS + (9 + 10log10(BWChannel /20)) dB 

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2 (Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	5

	FInterferer 1 (Offset)
	MHz
	-BW/2 – 7.5
/
+BW/2 + 7.5

	FInterferer 2 (Offset)
	MHz
	2*FInterferer 1

	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:	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 15 kHz SCS.
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.
NOTE 5:  Pw in Transmission Bandwidth Configuration per CC shall be rounded to the next higher 0.5dB value.



For Table 7.8.2-2 it is not clear why several CBW are not currently specified. Further discussion is needed and bigCR [1] does not propose any change until this item is discussed.
Table 7.8.2-2: Wide band intermodulation parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	Rx parameter
	Units
	Channel bandwidth

	
	
	10
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100
MHz

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 6

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	BW

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

	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.2.3, 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.



Proposal 6: For Table 7.8.2-2 – Further discuss on-line if simple CBW addition can be applied to introduce 35 and 45MHz CBW.

Conclusions
In this contribution, we discuss the numerous changes proposed in bigCR [1] to introduce 35 and 45MHz into TS 38.101-1. We propose additional changes to the remaining open items or to items not previously discussed, such as REFSENS Uplink Configuration table simplification with the following proposals:

Proposal 1: Adopt Table 2 format to specify Transmit OFF Power vs CBW.

Proposal 2: Adopt Table 4 format to specify NR ACLR Measurement Bandwidth vs CBW.

Proposal 3: For n8 and n71 adopt the REFSENS test point corrections captured in Table 6

Proposal 4: Adopt following text proposal and Table 7,Table 8,Table 9,Table 10

Proposal 5: For Table 7.8.2-1 adopt new table format captured in Table 11

Proposal 6: For Table 7.8.2-2 – Further discuss on-line if simple CBW addition can be applied to introduce 35 and 45MHz CBW.
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Annex
This Annex provides an example of table complexity if 35MHz and 45MHz CBW were introduced by adding dedicated columns to each new CBW. Table 7.3.2-1 requires changing page layout from portrait to landscape. Changes are highlighted in light blue. It is estimated the overall implementation would occupy approximately 7 pages (4.5 landscape pages + 2.5 portrait pages).
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7.3.2	Reference sensitivity power level
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.2.3.2, A3.2 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) with parameters specified in Table 7.3.2-1 and Table 7.3.2-2.
Table 7.3.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	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)
	60
MHz
(dBm)
	70
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	-90.1
	-89.6
	
	
	
	
	
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	-90.2
	-89.7
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	-90.3
	-89.7
	
	
	
	
	
	

	n2
	15
	-98.0
	-94.8
	-93.0
	-91.8
	
	
	-83.6
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-92.0
	
	
	-83.7
	
	
	
	
	
	
	
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	
	-83.8
	
	
	
	
	
	
	
	
	

	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-86.2
	-82.3
	-81.3
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-86.3
	-82.4
	-81.4
	
	
	
	
	
	
	

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-86.4
	-82.6
	-81.5
	
	
	
	
	
	
	

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-88.6
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.8
	-90.7
	-89.9
	-89.2
	-88.6
	
	-81.5
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-92.0
	-90.8
	-90.0
	-89.3
	-88.7
	
	-81.5
	
	
	
	
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	-91.0
	-90.1
	-89.4
	-88.9
	
	-81.5
	
	
	
	
	
	

	n8
	15
	-97.0
	-93.8
	-91.4
	-85.8
	
	
	[-78.4]8
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	-91.7
	-87.2
	
	
	[-78.5]8
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	-97.0
	-93.8
	-84.0
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	-84.1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n13
	15
	-97.0
	-93.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n14
	15
	-97.0
	-93.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n18
	15
	-100.0
	-96.8
	-95.0
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1
	-95.1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	-97.0
	-93.8
	-91.0
	-89.8
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1
	-91.1
	-90.0
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	-96.5
	-93.3
	-91.5
	-90.3
	-89.3
	-82.2
	-81.7
	-79.5
	-77.68
	
	
	
	
	
	
	FDD

	
	30
	
	-93.6
	-91.6
	-90.5
	-89.4
	-82.3
	-81.8
	-79.6
	-77.78
	
	
	
	
	
	
	

	
	60
	
	-94.0
	-91.9
	-90.7
	-89.6
	-82.4
	-81.9
	-79.7
	-77.88
	
	
	
	
	
	
	

	n26
	15
	-97.56
	-94.56
	-92.76
	-87.6
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.86
	-92.76
	-87.7
	
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	-98.5
	-95.5
	-93.5
	-90.8
	
	-78.5
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-95.6
	-93.6
	-91.0
	
	-78.6
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n29x
	15
	-97.0
	-93.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	SDL

	
	30
	
	-94.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n30
	15
	-99.0
	-95.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-96.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	-100.0
	-96.8
	-95.0
	
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	
	
	
	
	
	
	
	
	
	
	
	
	

	n381
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	
	
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	
	
	
	
	
	
	
	

	n39
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	
	
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	
	
	
	
	
	
	
	

	n40
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	
	-89.6
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	
	-89.7
	-88.9
	
	-87.6
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	
	-89.8
	-89.1
	
	-87.6
	
	
	

	n411
	15
	
	-94.8
	-93.0
	-91.8
	
	-89.9
	
	-88.6
	
	-87.6
	
	
	
	
	
	TDD

	
	30
	
	-95.1
	-93.1
	-92.0
	
	-90.0
	
	-88.7
	
	-87.7
	-86.9
	-86.2
	-85.6
	-85.1
	-84.7
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	-90.1
	
	-88.9
	
	-87.8
	-87.1
	-86.3
	-85.6
	-85.1
	-84.7
	

	n481
	15
	-99
	-95.8
	-94.0
	-92.7
	
	
	
	-89.6
	
	-88.65
	
	
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	
	
	-89.7
	
	-88.75
	-87.95
	-87.25
	-86.65
	-86.15
	-85.65
	

	
	60
	
	-96.5
	-94.4
	-93.1
	
	
	
	-89.9
	
	-88.85
	-88.05
	
	-86.75
	-86.25
	-85.75
	

	n50
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	-91.9
	
	-90.6
	
	-89.6
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	-95.1
	-94.0
	
	-92.0
	
	-90.7
	
	-89.7
	-88.9
	
	-87.6
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	-92.1
	
	-90.9
	
	-89.8
	-89.1
	
	-87.6
	
	
	

	n51
	15
	-100.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n53
	15
	-100.0
	-96.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	-97.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n65
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	-89.2
	
	
	
	
	
	FDD

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	-89.3
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	-89.4
	
	
	
	
	
	

	n66
	15
	-99.5
	-96.3
	-94.5
	-93.3
	-92.2
	-91.4
	-90.7
	-90.1
	-89.6
	
	
	
	
	
	
	FDD

	
	30
	
	-96.6
	-94.6
	-93.5
	-92.3
	-91.5
	-90.8
	-90.2
	-89.7
	
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	-92.5
	-91.6
	-91
	-90.4
	-89.8
	
	
	
	
	
	
	

	n70
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	
	
	
	
	
	
	
	
	
	
	

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	[-80.7]8
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	[-80.8]8
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	-99.53
	-96.33
	-94.53
	-89.33
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-96.63
	-94.63
	-89.53
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.03
	-94.93
	-89.63
	
	
	
	
	
	
	
	
	
	
	
	

	n771,4
	15
	
	-95.3
	-93.5
	-92.2
	-91.2
	-90.4
	
	-89.1
	
	-88.1
	
	
	
	
	
	TDD

	
	30
	
	-95.6
	-93.6
	-92.4
	-91.3
	-90.5
	
	-89.2
	
	-88.2
	-87.4
	-86.7
	-86.1
	-85.6
	-85.1
	

	
	60
	
	-96.0
	-93.9
	-92.6
	-91.5
	-90.6
	
	-89.4
	
	-88.3
	-87.5
	-86.8
	-86.2
	-85.7
	-85.2
	

	n757
	15
	-100
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	
	-89.6
	
	
	
	
	
	SDL

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	
	-89.7
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	
	-89.8
	
	
	
	
	
	

	n767
	15
	-100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	SDL

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n781
	15
	
	-95.8
	-94.0
	-92.7
	-91.7
	-90.9
	
	-89.6
	
	-88.6
	
	
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	-91.8
	-91
	
	-89.7
	
	-88.7
	-87.9
	-87.2
	-86.6
	-86.1
	-85.6
	

	
	60
	
	-96.5
	-94.4
	-93.1
	-92
	-91.1
	
	-89.9
	
	-88.8
	-88.0
	-87.3
	-86.7
	-86.2
	-85.7
	

	n791
	15
	
	
	
	
	
	
	
	-89.6
	
	-88.6
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	-89.7
	
	-88.7
	-87.9
	
	-86.6
	
	-85.6
	

	
	60
	
	
	
	
	
	
	
	-89.9
	
	-88.8
	-88.0
	
	-86.7
	
	-85.7
	

	n91
	15
	-100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n92
	15
	-100
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n93
	15
	-100
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n94
	15
	-100
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	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:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7: 	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:  For n8, REFSENS is specified at [942.5] MHz downlink carrier frequency 
          For n25, REFSENS is specified at 1972.5MHz downlink carrier frequency
          For n71, REFSENS is specified at [634.5] MHz downlink carrier frequency


For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 shall be modified by the amount given in ΔRIB,4R in Table 7.3.2-2 for the applicable operating bands.
Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n28, n71
	-2.71

	n1, n2, n3, n30, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79
	-2.2

	NOTE 1:	4 Rx operation is targeted for FWA form factor



The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.2-1 and Table 7.3.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3.
Table 7.3.2-3: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	35 MHz
	40
MHz
	45 MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n1
	15
	25
	501
	751
	1001
	1281
	1281
	
	1281
	1281
	1281
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	641
	641
	
	641
	641
	641
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	301
	301
	
	301
	301
	301
	
	
	
	
	
	

	n2
	15
	25
	501
	501
	501
	
	
	401
	
	
	
	
	
	
	
	
	FDD

	
	30
	101
	24
	241
	241
	
	
	201
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	
	
	101
	
	
	
	
	
	
	
	
	

	n3
	15
	25
	501
	501
	501
	501
	501 
	501
	501 
	501
	
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	241
	241
	241
	241
	241
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	101
	101
	101
	101
	101
	
	
	
	
	
	
	

	n5
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101 
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	25
	501
	751
	751
	721
	641
	451
	451
	
	451
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	361
	321
	201
	201
	
	201
	
	
	
	
	
	

	
	60
	
	101
	18
	181
	181
	161
	101
	101
	
	101
	
	
	
	
	
	

	n8
	15
	25
	251
	201
	201
	
	
	[20]1,5
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	[10]1,5
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	201
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n13
	15
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n14
	15
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n18
	15
	25
	251
	251
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	102
	102
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	25
	501
	501
	501
	501
	481
	401
	401
	401,5
	
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	241
	241
	201
	201
	201,5
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	101
	101
	101
	101
	101,5
	
	
	
	
	
	
	

	n26
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	121
	121
	
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	251
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	101
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n30
	15
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	25
	50
	75
	
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	10
	18
	
	
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	25
	50
	75
	100
	128
	160
	
	216
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	
	100
	
	
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	30
	36
	
	50
	
	
	
	
	
	
	
	

	n39
	15
	25
	50
	75
	100
	128
	160
	
	216
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	
	100
	
	
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	30
	36
	
	50
	
	
	
	
	
	
	
	

	n40
	15
	25
	50
	75
	100
	128
	160
	
	216
	
	270
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	
	100
	
	128
	162
	
	216
	
	
	

	
	60
	
	10
	18
	24
	30
	36
	
	50
	
	64
	75
	
	100
	
	
	

	n41
	15
	
	50
	75
	100
	
	160
	
	216
	
	270
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	75
	
	100
	
	128
	162
	180
	216
	243
	270
	

	
	60
	
	10
	18
	24
	
	36
	
	50
	
	64
	75
	90
	100
	120
	135
	

	n48
	15
	25
	50
	75
	100
	
	
	
	216
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	
	
	100
	
	
	
	
	
	
	
	

	
	60
	
	10
	18
	24
	
	
	
	50
	
	
	
	
	
	
	
	

	n50
	15
	25
	50
	75
	100
	
	160
	
	216
	
	270
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	
	75
	
	100
	
	128
	162
	
	NOTE 3
	
	
	

	
	60
	
	10
	18
	24
	
	36
	
	50
	
	64
	75
	
	NOTE 3
	
	
	

	n51
	15
	25
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n53
	15
	25
	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	10
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n65
	15
	25
	501
	751
	1001
	
	
	
	
	
	1281
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	641
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	301
	
	
	
	
	
	

	n66
	15
	25
	501
	751
	1001
	1281
	160
	1801
	216
	216
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	641
	751
	901
	1001
	1001
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	301
	361
	401
	501
	501
	
	
	
	
	
	
	

	n70
	15
	25
	501
	751
	NOTE 3
	NOTE 3
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	NOTE 3
	NOTE 3
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	NOTE 3
	NOTE 3
	
	
	
	
	
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	[20]1,5
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	[10]1,5
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	51
	51
	51
	
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	50
	75
	100
	128
	160
	
	216
	
	270
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	
	100
	
	128
	162
	180
	216
	243
	270
	

	
	60
	
	10
	18
	24
	30
	36
	
	50
	
	64
	75
	90
	100
	120
	135
	

	n78
	15
	
	50
	75
	100
	128
	160
	
	216
	
	270
	
	
	
	
	
	TDD

	
	30
	
	24
	36
	50
	64
	75
	
	100
	
	128
	162
	180
	216
	243
	270
	

	
	60
	
	10
	18
	24
	30
	36
	
	50
	
	64
	75
	90
	100
	120
	135
	

	n79
	15
	
	
	
	
	
	
	
	216
	
	270
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	100
	
	128
	162
	
	216
	
	270
	

	
	60
	
	
	
	
	
	
	
	50
	
	64
	75
	
	100
	
	135
	

	n91
	15
	254
	201,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n92
	15
	25
	201
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n93
	15
	254
	251,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	n94
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	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.
NOTE 4:	For band n91 and n93, largest supported UL bandwidth configuration shall be used.
NOTE 5:  For band n8, uplink channel bandwidth is restricted to 20MHz and [897.5]MHz uplink carrier  frequency shall be used. 
For band n25, uplink channel bandwidth is restricted to 40MHz and 1895MHz uplink carrier frequency shall be used.
          For band n71, uplink channel bandwidth is restricted to 20MHz and [680.5]MHz uplink carrier frequency shall be used.

	
	



<End of the change>
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bandwidth configuration for the channel bandwidth (Table 5.3.2-1)]
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