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1 Introduction
In this contribution the signalling of default spectrum emission requirements is discussed further. 
2 Background

Mapping of NS value in 38.331 to NS value in 38.101:
Up to 8 NS values can be signalled in the NS parameter list per band with a value range of 0..7 in SIB1, SIB2 and SIB4:
SIB1 ::=        SEQUENCE {

…
    servingCellConfigCommon             ServingCellConfigCommonSIB
OPTIONAL,   -- Need R

ServingCellConfigCommonSIB ::=      SEQUENCE {

    downlinkConfigCommon                DownlinkConfigCommonSIB,

    uplinkConfigCommon                  UplinkConfigCommonSIB       OPTIONAL,   -- Need R

    supplementaryUplink                 UplinkConfigCommonSIB       OPTIONAL,   -- Need R

…
UplinkConfigCommonSIB ::=               SEQUENCE {

    frequencyInfoUL                         FrequencyInfoUL-SIB,

…
FrequencyInfoUL-SIB ::=                 SEQUENCE {

    frequencyBandList                   MultiFrequencyBandListNR-SIB   OPTIONAL,  -- Cond FDD-OrSUL

…

The IE NR-NS-PmaxList is used to configure a list of additionalPmax and additionalSpectrumEmission, as defined in TS 38.101 [xx, table 6.2.3-1] for a given frequency band.

SIB2 ::=        




SEQUENCE {

…

        frequencyBandList  



MultiFrequencyBandListNR-SIB
OPTIONAL,   -- Need R

        frequencyBandListSUL 


MultiFrequencyBandListNR-SIB
OPTIONAL,   -- Need R

…

SIB4 ::=        




SEQUENCE {

    interFreqCarrierFreqList  


InterFreqCarrierFreqList,

…

InterFreqCarrierFreqList ::= 

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo 

…

InterFreqCarrierFreqInfo ::= 

SEQUENCE {

    dl-CarrierFreq       



ARFCN-ValueNR,

    frequencyBandList                   MultiFrequencyBandListNR-SIB
OPTIONAL,   -- Need R

    frequencyBandListSUL                MultiFrequencyBandListNR-SIB
OPTIONAL,   -- Need R

MultiFrequencyBandListNR-SIB ::= 
SEQUENCE (SIZE (1.. maxNrofMultiBands)) OF NR-MultiBandInfo

NR-MultiBandInfo ::=       


SEQUENCE {


freqBandIndicatorNR         

FreqBandIndicatorNR    


OPTIONAL,   -- Cond OptULNotSIB2


nr-NS-PmaxList               

NR-NS-PmaxList           

OPTIONAL    -- Need S

}

maxNR-NS-Pmax         



INTEGER ::= 8   -- Maximum number of NS and P-Max values per band

NR-NS-PmaxList ::=




SEQUENCE (SIZE (1..maxNR-NS-Pmax)) OF NR-NS-PmaxValue

NR-NS-PmaxValue ::=




SEQUENCE {


additionalPmax





P-Max







OPTIONAL,
-- Need N


additionalSpectrumEmission


AdditionalSpectrumEmission

}

The IE AdditionalSpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see 38.101, section FFS_Section)

AdditionalSpectrumEmission ::=

INTEGER (0..7)

RAN2 and RAN4 discussed the mapping between the signalled value in 38.331 and the numbering used in 38.101 for the NS values [1, 2]. RAN4 agreed corrections in 38.101 to align with the RAN2 signalling which allows up to 8 values per band with a value range of 0..7 [3]. RAN4 choose to introduce a mapping table (see Table 6.2.3-1A in 38.101) that maps a “Network Signalling label” used in 38.101 to specify the spectrum emission requirements of an NS value {0, 1,  .., 7} signaled in 38.331.
UE support
The UE shall be able to read and understand the RRC signalling related to NS parameter values signalled in system information and dedicated signalling (e.g. NR-NS-PmaxList, additionalPmax, and additionalSpectrumEmission).
In LTE it is optional for the UE to support multiNS-Pmax-r10 and thus one or more of the NS values signalled in NS-PmaxList. 
In LTE the default and mandatory spectrum emission requirements are signalled in the freqInfo IE in SIB2 by means of additionalSpectrumEmission IE (MP). 
Default spectrum emission requirements:
The UE indicates the bands that it supports in supportedBandListNR: 

supportedBandListNR     SEQUENCE (SIZE (1..maxBands)) OF BandNR,

maxBands                INTEGER ::= 1024   -- Maximum number of supported bands in UE capability.

When the indicates to support a certain band, then the UE shall also support the default spectrum emission requirements for that band. In 38.101 the default spectrum emission requirements, i.e. the NS value that the UE shall support for all its supported bands, is indicated by NS value “NS_01” which is always mapped to the value “0” of the additionalSpectrumEmission IE in 38.331, see the mapping table in Table 6.2.3-1A in 38.101 [3]. 
In NR the UE applies the first NS parameter in the NS parameter list in SIB1 that it supports:
5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
…

1>
else:

2> if one or more of the frequency bands indicated in the frequencyBandList for downlink and one or more of the frequency bands indicated in the frequencyBandList for uplink or one or more of the frequency bands indicated in the frequencyBandList for supplementary uplink, if configured, are part of the frequency bands supported by the UE and they are not downlink only bands, and the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList within the frequencyBandList of FrequencyInfoUL-SIB for FDD or of FrequencyInfoDL-SIB for TDD for the frequency band selected by the UE (for the downlink and uplink or supplementary uplink, if configured):

…

3> apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList;

3> if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList:

4> apply the additionalPmax;

3> else: 

4> apply the p-Max;

2> else:

3> consider the cell as barred in accordance with TS 38.304 [20]; and
3> perform barring as if intraFreqReselection is set to notAllowed;

In NR it is assumed that the default/mandatory spectrum emission requirements are signalled in the end of the NS parameter list. When the UE does not support any of the signalled values, the UE considers the cell as barred. 
3 Discussion
The nr-NS-PmaxList is an optional IE in the NR-MultiBandInfo IE with Need S (which is currently not clarified in the semantics description). In case there is no need to signal an additionalPmax value, and only a requirement that the UE shall apply the default spectrum emission requirements of the band, then there is no need to explicitly signal an nr-NS-PmaxList IE in system information:
Proposal 1: When nr-NS-PmaxList IE is absent in SIB1, SIB2 and/or SIB4 the UE shall apply NS value 0 for the selected frequency band.
A CR to 38.331 is provided discussion and agreement [4].

4 Summary

RAN2 is kindly asked to discuss the signalling of default spectrum emission requirements: 

Proposal 1: When nr-NS-PmaxList IE is absent in SIB1, SIB2 and/or SIB4 the UE shall apply NS value 0 for the selected frequency band.

5 References

[1] R2-1810897, on Discrepancy on the number of NS values, LS out, To: RAN4, RAN2#

[2] R4-1811458, Reply LS on Discrepancy on the number of NS values, LS out, To: RAN2, RAN4#88

[3] R4-1811457, NS numbering, Qualcomm, CR 38.101-1, RAN4#88
[4] R2-1814519, Clarification for absense of nr-NS-PmaxList IE in SIB1, Ericsson, CR 38.331, RAN2#103bis
[5] R4-1812037, Correction of NS signaling for NR in relation to the RRC specification, Ericssion , CR 38.101, RAN4#88bis
1

