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Introduction
In RAN#98e, WI related to E-UTRA Band 54 was completed [1, 2] after discussions and agreements during RAN4#103e – RAN4#105. A new work item (WI) to introduce a corresponding NR band, n54, was also approved [3].
Based on those discussions and agreements, this document proposes updates (highlighted in yellow text) to TS 38.101-1 related to Tx and Rx requirements for the introduction of n54. The system parameters (Clause 5 of TS 38.101-1) for n54  are proposed in R4-2300072.
Discussion
 Changes to TS 38.101-1 sub-clause 6.2.1: UE Power Class and MOP evaluation
The filter data provided in [4] can be reused to assess the Tx requirement for n54. Based on the discussion [5] and agreement [6] reached for E-UTRA band 54, the same MOP value of 23 dBm +/- 2 dB as E-UTRA band 54 can be used for n54 in sub-clause 6.2.1 of TS 38.101-1.
Table 1: UE Power Class and MOP for n54
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n54
	
	
	
	
	
	
	23
	±2



Changes to TS 38.101-1 sub-clause 6.5.3.3: Additional emissions requirements evaluation
Based on assessment provided in [7] it was agreed to specify additional spurious emission requirements in [8] for E-UTRA band 54. The same additional spurious emissions requirements are also applicable for n54, and the following changes along with the NS value of NS_62 can be added in sub-clauses 6.5.3.3 of TS 38.101-1 for n54:
6.5.3.3.28	Requirement for network signalling value “NS_62”
When "NS_62" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.28-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.28-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5 MHz
	
	

	1541 ≤ f ≤ 1559
	-102
	2kHz
	Averaged over any 2 millisecond active transmission interval

	1559≤ f ≤ 1608
	-85
	700Hz
	

	1608≤ f ≤ 1610
	-85 +5/2 (f-1608)
	700Hz
	

	1610≤ f ≤ 1625
	-80+ 66/15 (f-1610)
	700Hz
	

	1541 ≤ f ≤ 1608
	-75
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1608≤ f ≤ 1610
	-75 + 5/2 (f-1608)
	1MHz
	

	1610≤ f ≤ 1625
	-70+ 66/15 (f-1610)
	1MHz
	

	NOTE 1: The EIRP requirement in regulation is converted to conducted requirement using 0 dBi antenna.



Changes to TS 38.101-1 sub-clause 6.2.3.1: NS Value and A-MPR evaluation
Based on the assessment provided in [4], online discussion [5] and agreement [6] for E-UTRA band 54, like band 54, no A-MPR needs to be specified for n54. The same NS value of NS_62 can be used to signal the additional spurious emission requirements for n54 as below:
[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_62
	6.5.3.3.28
	n54
	5
	
	N/A



Table 6.2.3.1-1A: Mapping of network signalling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n54
	NS_01
	NS_62
	
	
	
	
	
	



Changes to sub-clause 6.5.3.2: Spurious emissions for UE co-existence
Based on the agreements for E-UTRA Band 54 [6], general spurious emissions requirement of -50 dBm/MHz for UE coexistence can be specified for n54 for the protection of legacy US bands as follows: 
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n54
	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 48, 50, 51, 53, 66, 70, 71, 85, 103
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR NTN Band n255, n256
	
	
	
	
	
	

	
	NR Band n77
	
	
	
	
	
	



Given that E-UTRA Band 54 has protection specified, no additional updates are required to protect n54.
Changes to sub-clause 7.3.2: Reference sensitivity power level evaluation
The same NF, Rx diversity and IM as that for E-UTRA band 54 can be assumed and therefore following can be added for n54 in sub-clause 7.3.2 of TS 38.101-1:

Table 7.3.2-1b: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	Operating band / SCS / Channel bandwidth / REFSENS

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

	n54
	15
	5
	-100
	TDD



Table 7.3.2-3: Uplink configuration for reference sensitivity
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

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

	n54
	15
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	TDD



Table 7.3.2-4: Network signaling value for reference sensitivity
	Operating band
	Network Signalling value

	n54
	NS_62



Changes to sub-clause 7.6.2, 7.6.3 and 7.6.4: Blocking requirements evaluation
Like E-UTRA Band 54, general requirements for in-band, out of band and narrow band blocking can be specified for n54.
Table 7.6.2-2: In-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	
	Pinterferer
	dBm
	-56
	-44
	-15
	-38
	-224

	
	Finterferer (offset)
	MHz
	-BWChannel/2 – 
FIoffset, case 1
and
BWChannel/2 + 
FIoffset, case 1
	≤ -BWChannel/2 – 
FIoffset, case 2
and
≥ BWChannel/2 + 
FIoffset, case 2
	
	-BWChannel/2-11
	

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28,n34, n38,n39, n40, n41, n483, n50, n51, n53, n54, n65, n66, n67, n70, n74, n75, n76, n85, n91, n92, n93, n94, n100, n101
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15
	
	
	

	n30
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15
	
	FDL_low – 11
	

	n71
	Finterferer
	MHz
	NOTE 2
	FDL_low – 12 to FDL_high + 15
	FDL_low – 12
	
	

	n105
	Finterferer
	MHz
	NOTE 2
	FDL_low – 12
to
FDL_high + 15
	
	
	FDL_low – 7

	
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 15 kHz SCS.
NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1
NOTE 3:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1.
NOTE 4:  For Band n105 channels overlapping the 612 - 617 MHz frequency range, Pinterferer is modified to -34 dBm.



Table 7.6.3-2: Out of-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	n1, n2, n3,
	Pinterferer
	dBm
	-44
	-30
	-15

	n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28, n30, n34, n38, n39, n40, n41, n485, n50, n51, n536, n54, n65, n66, n67, n70, n71, n74, n75, n76, n85, n91, n92, n93, n94, n100, n101, n105
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	For band 51 the FDL_high of band 50 is applied as FDL_high for band 51. For band 50, the FDL_low of band 51 is applied as FDL_low for band 50.
NOTE 3:	For band 76 the FDL_high of band 75 is applied as FDL_high for band 76. For band 75, the FDL_low of band 76 is applied as FDL_low for band 75.
NOTE 4:	For UEs supporting both bands 38 and 41, the FDL_high and FDL_low of band 41 is applied as FDL_high and FDL_low for band 38.
NOTE 5:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1. The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2700 MHz and FInterferer < 4800 MHz.
NOTE 6:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2580 MHz and FInterferer < 2775 MHz.
NOTE 7	For UE supporting both bands 25 and 70, the FDL_high of band 70 is applied as FDL_high for band 25, and the FDL_low of band 25 is applied as FDL_low for band 70.
NOTE8:	For bands 91 and 93 the FDL_high of bands 92 and 94 are applied as FDL_high for bands 91 and 93. For bands 92 and 94, the FDL_low of bands 91 and 93 are applied as FDL_low for bands 92 and 94



Table 7.6.4-1: Narrow Band Blocking
	NR band
	Parameter
	Unit
	Channel Bandwidth (MHz)

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

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28, n30, n34, n38, n39, n40, n41, n48, n50, n51, n53, n54, n65, n66, n67, n70, n71, n74, n75, n76, n85, n100, n101, n105
	Pw
	dBm
	
	PREFSENS + channel-bandwidth specific value below

	
	
	dB
	16
	13
	14
	16
	16

	
	Puw (CW)
	dBm
	-55

	
	Fuw (offset SCS= 15 kHz) 4
	MHz
	
	NA

	
	Fuw (offset SCS= 30 kHz)4
	MHz
	NA
	


	NOTE 1:	The transmitter shall be set a 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.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
NOTE 3:	The PREFSENS power level is specified in Table 7.3.2-1a, Table 7.3.2-1b and Table 7.3.2-2 for two and four antenna ports, respectively.
NOTE 4:   Fuw shall be rounded to half of SCS.



A CR for TS 38.101-1 incorporating the above changes for n54 has been submitted in R4-2300072.
Proposal 1: It is proposed that the CR with above changes to TS 38.101-1 for the Introduction of n54 in R4-2300072 be agreed.
Proposal
Proposal 1: It is proposed that the CR with above changes to TS 38.101-1 for the Introduction of n54 in R4-2300072 be agreed.
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