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1
Introduction

In RAN#85, a new WI to add 25, 30, 35 and 40MHz to NR band n25 has been approved [1]. In this paper, we discuss the UE emission requirements for NS values and analyze the specification impact to TS 38.101-1.
2
Discussions
For band n25, the following network signalling values are introduced in Table 6.2.3.1-1.
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n25
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	


NS_100 is introduced for UTRA ACLR and NS_03 is introduced for FCC’s spectrum emission mask requirement. NS_03U is for the combined requirement of NS_03 and NS_100.

In principle, these emission requirements are the same for the new channel bandwidths, thus, we propose to reuse the same network signalling values for the new channel bandwidths. The UE supporting new channel bandwidths shall be compliant to these emission requirements if such new channel bandwidth is applied. Thus, there is no impact to legacy UEs by reusing the NS.
Proposal 1: The existing NS values for n25 are applied to new channel bandwidths.
Let us check the specification impacts of each NS in the following.
For NS_01, there is no emission requirement specific to the NS; however, the applicable channel bandwidths are specified in Table 6.2.3.1-1 of TS 38.101-1. Therefore, it is necessary to indicate 35 MHz resource block allocation for NS_01.
Proposed modification to Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)

	Network signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 80, 90, 100
	Table 5.3.2-1
	N/A


Proposal 2: 35 MHz channel bandwidth shall be added to NS_01 in Table 6.2.3.1-1 of TS 38.101-1.

For NS_03, the additional spectrum emission mask corresponding to FCC rules are specified in Table 6.5.2.3-1 of TS 38.101-1. So far 25, 30 and 35 MHz are not specified yet as these bandwidths are not yet available the uplink channel bandwidth of the US bands that uses NS_03, i.e., NR bands n2, n25, n66, n70, and n86. The following table shows the requirement including 25, 30 and 35 MHz. (i.e., the fonts in red are the modification from Table 6.5.2.3.3-1 in Rel-15 spec.)
Proposed Modification to Table 6.5.2.3.3-1: Additional requirements for "NS_03" and "NS_21"
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	35

MHz
	40 MHz
	Measurement bandwidth

	( 0-1
	-13 
	-13 
	-13
	-13 
	-13 
	-13 
	-13 
	-13
	1 % of channel BW 

	( 1-6
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	-25
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	-25
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 15-20
	
	
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 20-25
	
	
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 25-40
	
	
	
	
	
	
	
	-13
	1 MHz

	( 25-30
	
	
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 30-35
	
	
	
	
	
	-25
	-13
	-13
	1 MHz

	( 35-40
	
	
	
	
	
	
	-25
	-13
	1 MHz

	( 40-45
	
	
	
	
	
	
	
	-25
	1 MHz


Proposal 3: Additional spectrum emission mask requirements for NS_03 are updated to specify 25, 30 and 35 MHz channel bandwidths.
The corresponding A-MPR is specified in Table 6.2.3.7-1 of TS 38.101-1. The A-MPR value is already applicable to the channel bandwidth 40 MHz for NR bands n66 and n86. Therefore, we can conclude that the same A-MPR is applicable to n25 new channel bandwidths up to 40 MHz.
Table 6.2.3.7-1 A-MPR for NS_03

	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	PI/2 BPSK
	≤ 1.5

	
	QPSK
	≤ 2

	
	16 QAM
	≤ 3

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 4

	
	16 QAM
	≤ 4

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 7.5

	NOTE 1:
Void

NOTE 2:
Void


Proposal 4: There is no impact to NS_03 A-MPR for n25 new channel bandwidths.
For NS_100, UTRA ACLR requirement shall be fulfilled for the adjacent UTRA channel; A-MPR requirement is specified in Table 6.2.3.1-2 of TS 38.101-1 in the following. 

Table 6.2.3.1-2: A-MPR for NS_100 (UTRA protection)

	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 2

	
	QPSK
	≤ 2

	
	16 QAM
	≤ 2.5

	
	64 QAM
	≤ 3

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 4

	
	16 QAM
	≤ 4

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 6.5

	NOTE 1:
Void

NOTE 2:
Void


This A-MPR is applied to NR bands n1, n2, n3, n5, n8, n18, n25, n65, n66, n80, n81, n84, n86 as specified in Table 6.2.3.1-1 of TS 38.101-1. It is observed that 25 MHz, and 30 MHz channel bandwidths are already included in NR band n3; further 40 MHz channel bandwidth is already included in band n66. Therefore, we can conclude that the same A-MPR can be applied to n25 for the new channel bandwidths, 25, 30, 35, and 40 MHz.

Proposal 5: There is no impact to NS_100 A-MPR for n25 new channel bandwidths.
3
Conclusions

In this contribution, we have discussed the impact to UE emission requirements associated with NS_01, NS_03 and NS_100. The following proposals are made. 
Proposal 1: The existing NS values for n25 are applied to new channel bandwidths.

Proposal 2: 35 MHz channel bandwidth shall be added to NS_01 in Table 6.2.3.1-1 of TS 38.101-1.

Proposal 3: Additional spectrum emission mask requirements for NS_03 are updated to specify 25, 30 and 35 MHz channel bandwidths.
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	35

MHz
	40 MHz
	Measurement bandwidth

	( 0-1
	-13 
	-13 
	-13
	-13 
	-13 
	-13 
	-13 
	-13
	1 % of channel BW 

	( 1-6
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	-25
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	-25
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 15-20
	
	
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 20-25
	
	
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 25-40
	
	
	
	
	
	
	
	-13
	1 MHz

	( 25-30
	
	
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 30-35
	
	
	
	
	
	-25
	-13
	-13
	1 MHz

	( 35-40
	
	
	
	
	
	
	-25
	-13
	1 MHz

	( 40-45
	
	
	
	
	
	
	
	-25
	1 MHz


Proposal 4: There is no impact to NS_03 A-MPR for n25 new channel bandwidths.
Proposal 5: There is no impact to NS_100 A-MPR for n25 new channel bandwidths.
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