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1 Background

Corrections are needed to some of the values of additionalSpectrumEmission that are outside the applicable value range of this field. RAN2 has sent an LS to this end [1]. 
In this contribution we explain the NS signaling concept for NR and show proposed corrections to 38.101-1 (a CR is supplied in [2]). A reply LS to RAN2 is proposed in [3].
2 Difference to LTE
The indication of the NS value for NR differs from that for LTE. 
For LTE an NS value is indicated by the field additionalSpectrumEmission of an information element in the RRC (e.g. in SIB2 or in an handover message). There is actually no field or IE in the RRC specification 36.331 denoted “network signalling” or “NS”. The NS value is mapped to the value indicated by additionalSpectrumEmission in a one-to-one fashion, which means that the value range of the NS values specified in 36.101 must be the same as the value range of the field additionalSpectrumEmission. The value range in 36.331 had to be extended beyond the original 1..32 -- a significant change -- once 31 NS values had been specified in 36.101 (the value 32 used for indicating extension).
For the NR specification it was observed that a value of additionalSpectrumEmission could be reused for different operating bands and still indicate a unique additional emission requirement. This means that any pair of values, a band number of the applicable operating band and its associated value of additionalSpectrumEmission, should correspond (map) to a single network signalling value. Hence a value of of additionalSpectrumEmission can be reused as long as the combination of this value and the band number correspond to a single NS value, otherwise the RRC indication would be ambiguous. This means that the value range of of additionalSpectrumEmission can be much smaller and still allow more than e.g. 32 NS values, the current 38.331 specifies a value range 0..7:
AdditionalSpectrumEmission
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

The table of NS values in clause 6.2.3 of 38.101-1 must be corrected to this end: some values of AdditionalSpectrumEmission are outside the value range 0..7, and the value “0” of AdditionalSpectrumEmission can only be used for NS_01 (assuming we pick the lowest value for NS_01) since this NS value can be indicated for all operating bands; all pairs of band numbers and AdditionalSpectrumEmission (j,0), with j any NR band number, should point to NS_01. 
An NS value (additional emission requirement) applicable for a group of bands can be indicated by different values of AdditionalSpectrumEmission as shown in the following example in which an NS value NS_xy is applicable for three NR bands, ni, nj and nk:
Table 6.2.3-1: Additional maximum power reduction (A-MPR)

	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_xy
	6.x
	ni
	
	
	
	u

	
	
	nj
	
	
	
	v

	
	
	nk
	
	
	
	w

	…
	
	
	
	
	
	


the pair of values (ni,u), (nj,v) or (nk,w) can only be mapped to NS_xy, otherwise the specification would be ambiguous.
The band number and the value of additional value of additionalSpectrumEmission appear in several IEs in RRC, e.g. in SIB1 and FrequencyInfoUL. The band number indicated by the field frequencyBandList (the SA version of 38.331 is still not stable so subject to change) in several IEs. 
3 Proposed changes to 38.101-1
The changes to 38.101-1 would be as follows. In order to keep statements like the “NS value indicated” or “NS value signalled” in the RAN4 specifications, we make the explicit provision that “Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of a frequency band in the field frequencyBandList and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7]”. This limits the necessary changes, most of which are to clause 6.2.3, and simplifies the specification text in 38.101-1.
6.2.3
UE additional maximum output power reduction

6.2.3.1
General

Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by a frequency band number of the operating band in the field frequencyBandList and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of a frequency band in the field frequencyBandList and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

Table 6.2.3-1 specifies for UE Power Class 3 the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. Unless otherwise stated, the allowed A-MPR is in addition to the allowed MPR specified in subclause 6.2.2.

Table 6.2.3-1: Additional maximum power reduction (A-MPR)

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

	NS_01
	
	
	
	
	N/A
	0

	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
	2

	NS_04
	6.5.2.3.1
	n41
	10, 15, 20, 40, 50, 60 80, 100
	
	Subclause 6.2.3.2
	3

	NS_06
	6.5.2.3.3
	n12
	5, 10, 15
	5.3.5
	N/A
	1

	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
	1

	NS_05
	6.5.3.3.3
	n28, n83
	5
	≥ 2
	≤ 24
	2

	
	
	
	10, 15, 20
	≥ 1
	≤ 54
	

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


	2

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

	NS_40
	6.5.2.3.7
	n51
	5
	
	Table 6.2.3.5-1
	1

	NS_09
	6.5.3.3.5
	n8, n81
	5, 10, 15
	
	Subclause 6.2.3.6
	1

	NOTE 1:
This NS can be signalled for NR bands that have UTRA services deployed

NOTE 2:
The total maximum output power reduction for NS_xx and NS_yy is obtained by taking the maximum value of MPR + A-MPR specified in Table 6.2.3-1 and Table 6.2.4-1 in TS 36.101 and A-MPR specified in Table 6.2.3-1.

NOTE 3:
The A-MPR is 0dB for inner RB allocations for DFT-s-OFDM PI/2 BPSK and QPSK.

NOTE 4:
The A-MPR for CP-OFDM shall also add the corresponding MPR specified in Table 6.2.2-1.

NOTE 5:
No A-MPR is applied for 5MHz CBW where the lower channel edge is ≥1930MHz,10MHz CBW where the lower channel edge is ≥1950MHz and 15MHz CBW where the lower channel edge is ≥1955MHz.
NOTE 6:
A frequency band number (value) of an applicable operating band and its associated value additionalSpectrumEmission can only correspond to a single network signalling value.


4
Proposal

It is proposed that the changes outlined in Section 3 are adopted. 
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