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1. Introduction
The numbering of NS values for NR refarmed bands in 38.101-1 requires change.  The NS numbering does not properly map to the AdditionalSpectrumEmission IE as defined in 38.331, the NS numbering does not allow for the case where multiple NS requirements apply, and the numbering is inconsistent with the equivalent requirement in LTE.
2. Discussion

The current NS numbering for refarmed bands in FR1 is found in Table 6.2.3-1 in 38.101-1 reproduced below

	Network Signalling value
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)
	Value of additionalSpectrumEmission

	NS_01
	
	
	
	
	N/A
	1

	NS_02
	6.5.2.1.2
	n1, n2, n3, n4, n5, n8, n20, n25, n66, n80, n81, n82, n84, 

NOTE 1
	
	
	Table 6.2.3-2
	1

	NS_03
	6.5.2.3.3
	n2, n25, n66, n70
	
	
	Table 6.2.3.7-1
	3

	NS_04
	6.5.2.3.1
	n41
	10, 15, 20, 40, 50, 60 80, 100
	
	Subclause 6.2.3.2
	4

	NS_06
	6.5.2.3.3
	n12
	5, 10, 15
	5.3.5
	N/A
	2

	NS_10
	
	n20, n82
	15, 20
	Table 6.2.3.3-1
	Table 6.2.3.3-1
	NS_xx

	NS_07
	6.5.3.3.2
	n28, n83
	5,10
	Table 5.3.3-1
	[1]3,4
	

	NS_05
	6.5.3.3.3
	n28, n83
	5
	≥ 2
	≤ 24
	

	
	
	
	10, 15, 20
	≥ 1
	≤ 54
	

	NS_08
	6.5.3.3.4
	n1, n84
	5, 10, 15, 205
	
	Subclause 6.2.3.4-


	

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20
	Table 5.3.2-1
	N/A
	2

	NS_40
	6.5.2.3.7
	n51
	5
	
	Table 6.2.3.5-1
	35

	NS_09
	6.5.3.3.5
	n8, n81
	5, 10, 15
	
	Subclause 6.2.3.6
	


NS values as defined in the RAN4 specifications are intended to map to AdditionalSpectrumEmission IE in RRC specification 38.331 maintained by RAN2 as shown below
The IE AdditionalSpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see 38.101, section FFS_Section)

AdditionalSpectrumEmission information element

-- ASN1START

-- TAG-ADDITIONALSPECTRUMEMISSION-START

AdditionalSpectrumEmission ::=



INTEGER (0..7)
-- TAG-ADDITIONALSPECTRUMEMISSION-STOP

-- ASN1STOP

It can be seen that the AdditionalSpectrumEmission IE takes on an integer values from 0 to 7 and it is understood that the IE is defined separately per band.  This is different from how the IE was defined for LTE where a single running value was used for all bands.  The column “Value of additionalSpectrumEmission” is intended to provide a mapping from the NS value to the RRC IE.  

A second problem with the existing NS numbering is that it is not possible to allow multiple NS requirements to be simultaneously signaled.  As a specific example, for Band n2 it is not possible to signal both NS_02 and NS_03, where NS_02 indicates a UTRA ACLR requirement and NS_03 indicates an additional SEM requirement.  This was not a problem for LTE since UTRA ACLR is unconditionally required for LTE and therefore does not require NS signaling.  To solve this problem for NR, another NS is proposed to be defined where the requirement is for both UTRA ACLR and additional SEM.  The A-MPR would also need to be specified for this new NS, but it can easily be derived by taking the maximum A-MPR between NS_02 and NS_03.
Lastly, the column “Network signaling value” is not truly a value anymore, but should be renamed to “Network signaling label”.  It is a logical value referred to in the RAN4 specifications, but is mapped to the signaled value in the RAN2 IE according to “Value of AdditionalSpectrumEmission”.  For convenience, it is proposed that the Network signaling label for NR reuse the same label as the corresponding requirement for LTE where it exists.  For example, NS_05 was defined for LTE in Band 1 to indicate a PHS emissions requirements.  It is proposed to use a “NS_05” label for NR band n1 to indicate the same or equivalent requirement.  By the same reasoning, NS_07 was used for Band 13 in LTE to indicate Public Safety additional spurious emissions requirements.  Since there is no such equivalent band or requirement for NR, it is proposed to not use the “NS_07” label for a different purpose.  Instead, new NS labels for NR where there is no comparable requirement for LTE could start with “NS_100” to distinguish them from LTE.  For FR2 frequency ranges, new NS labels could start with “NS_200”.  The mapping of labels to “Value of AdditionalSpectrumEmissions” is currently included as a column in the NS table.  However, as the number of NS’s increases and since the same AdditionalSpectrumEmissions value is used for more than one band, it becomes confusing in its current format.  We propose instead to move the mapping to a separate table showing all possible AdditionalSpectrumEmissions values on a per-band basis, more closely aligned to how they are defined in RAN2 specifications.
The concept is illustrated below.

	Network Signalling label
	NR Band
	Value of additionalSpectrumEmission (shown in this table for illustration but replaced by table below in the specification)
	Comment

	NS_01
	
	0
	

	NS_03
	n2, n25, n66
	2
	For bands n2, n25, and n66, the value of ‘1’ for additionalSpectrumEmission is already used for NS_100.  Therefore, NS_03 should be mapped to a value of ‘2’.

	
	n70
	1
	For band n70, the value of ‘1’ for additionalSpectrumEmission has not yet been allocated, so can be used for NS_03

	NS_03U
	n2, n25, n66
	3
	A new label is created to indicate the simultaneous requirement of NS_02 and NS_03 applies.  Any label can be used, but for the special case of UTRA ACLR requirement, it is proposed to indicate this as NS_xxU.

	NS_04
	n41
	1
	The NS_04 label is the same as that used in LTE for the additional SEM requirement in the equivalent Band 41.  The mapping is to ‘1’ for value of additionalSpectrumEmission since this is the first available value for Band n41.

	…
	…
	…
	

	NS_100
	n1, n2, n3, n4, n5, n8, n20, n25, n66, n80, n81, n82, n84, 

NOTE 1
	1
	UTRA ACLR requirement is new for NR.  Numbering for NR-unique requirements start from NS_100.  

	…
	…
	…
	

	NS_200
	FR2 band
	1
	Numbering for FR2 starts at 200

	…
	…
	…
	


	NR Band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	
	
	
	
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	…
	…
	
	
	
	
	
	
	

	n257
	NS_200
	
	
	
	
	
	
	


A CR which implements these changes to the specification is provided in [1].

3. Conclusion

The numbering of NS values for NR refarmed bands in 38.101-1 is revisited.  A proposal is provided to more clearly define the labeling of NS values for NR in a way that is consistent with the numbering for the equivalent band and requirement in LTE, but at the same time, mapping to the new band-dependent signaling method adopted for NR.
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