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	Reason for change:
	Incoming LS (R4-2220493) from RAN4 is asking:
-	All existing NR bands (both licensed and unlicensed) have less than 7 different NS values. Thus, it is possible to label the highest value "7" as RESERVED for the purpose of introduction of the extended NS range.
-	Since the first unlicensed NR bands were introduced in Rel-16, it would be preferrable to introduce the extended NS range starting from Rel-16. Otherwise Rel-16 UEs implementing the NR-U functionality will not be able to support regulatory requirements from some countries. 
-	To limit potential impact to legacy device and licensed bands, it is possible to consider a clarification that the extended NS range is applicable only to the unlicensed bands for earlier releases.
-	For now, RAN WG4 has not identified a need to have the extended NS range for the licensed bands. For the sake of future flexibility RAN WG4 would like to keep the possibility open to enable the extension IE to licensed bands in a later release. 
In order to accommodate Ran4 request it is proposed to extended value range to 39 (note that highest value is not explicitly stated by RAN4 but this number seems to be sufficient in our view). 

	
	

	Summary of change:
	Explain the corresponding changes:
1. AdditionalSpectrumEmission-v16xy is introduced with extended value range 8..39. Value 7 (of non suffix) version of the field will be used if the extension is utilized in order for UEs not understanding extension to bar the cell
2. Extended field (additionalSpectrumEmission-v16xy) is used in frequencyInforUL(-SIB). MultiFrequencyBandListNR-SIB and NR-NSPmaxList
"
Impact analysis
Impacted 5G architecture options: NR SA, (NG)EN-DC, NE-DC,NR-DC 
Impacted functionality: NS value signaling.
Inter-operability: 
1.	 If the network is implemented according to the CR and the UE is not, UE will not understand the signalled NS value, and consider the cell as barred.

2.	 If the UE is implemented according to the CR and the network is not, there are no inter-operability issues.
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First Modified Subclause
[bookmark: _Toc60777158][bookmark: _Toc124553137][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
[bookmark: _Toc60777159][bookmark: _Toc124553138]–	AdditionalSpectrumEmission
The IE AdditionalSpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see TS 38.101-1 [15], clause 6.2.3/6.2A.3, and TS 38.101-2 [39], clause 6.2.3/6.2A.3).
AdditionalSpectrumEmission information element
-- ASN1START
-- TAG-ADDITIONALSPECTRUMEMISSION-START

AdditionalSpectrumEmission ::=              INTEGER (0..7)

AdditionalSpectrumEmission-v16xy ::=              INTEGER (8..39)

-- TAG-ADDITIONALSPECTRUMEMISSION-STOP
-- ASN1STOP


Next Modified Subclause
[bookmark: _Toc60777240][bookmark: _Toc124553219]–	FrequencyInfoUL
The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon.
FrequencyInfoUL information element
-- ASN1START
-- TAG-FREQUENCYINFOUL-START

FrequencyInfoUL ::=                 SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR                                OPTIONAL,   -- Cond FDD-OrSUL
    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    additionalSpectrumEmission          AdditionalSpectrumEmission                              OPTIONAL,   -- Need S
    p-Max                               P-Max                                                   OPTIONAL,   -- Need S
    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-TDD-OrSUL-Optional
    ...,
    [[
    additionalSpectrumEmission-v16xy    AdditionalSpectrumEmission-v16xy                        OPTIONAL    -- Need S
    ]]

}

-- TAG-FREQUENCYINFOUL-STOP
-- ASN1STOP

	FrequencyInfoUL field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

	additionalSpectrumEmission, additionalSpectrumEmission-v16xy
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field additionalSpectrumEmission (without suffix) is absent, the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15], tables 6.2.3.1-1A, 6.2A.3.1.1-2 and 6.2A.3.1.2-2, and TS 38.101-2 [39], tables 6.2.3.1-2 and 6.2A.3.1-2). If additionalSpectrumEmission-v16xy is included, the UE ignores additionalSpectrumEmission (without suffix). Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured, except for additionalSpectrumEmission value corresponding to NS_55. If NS_55 (see TS 38.101-1 [15], table 6.2.3.1-1) is applicable for at least one uplink carrier, the network may configure either NS_55 or NS_01 for these uplink carriers, and NS_01 for the remaining uplink carrier(s) of band n77. The additionalSpectrumEmission is applicable for all uplink carriers of the same band with UL configured.

	frequencyBandList
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	p-Max
Maximum transmit power allowed in this serving cell. The maximum transmit power that the UE may use on this serving cell may be additionally limited by p-NR-FR1 (configured for the cell group) and by p-UE-FR1 (configured total for all serving cells operating on FR1). If absent, the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]. Value in dBm. This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology (SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).



	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent, Need R, otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).

	FDD-TDD-OrSUL-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL), or if this FrequencyInfoUL is for an unpaired UL (TDD) in certain bands (as defined in clause 5.4.2.1 of TS 38.101-1 and in clause 5.4.2.1 of TS 38.104 [12]), or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent, Need R, otherwise.



[bookmark: _Toc60777241][bookmark: _Toc124553220]–	FrequencyInfoUL-SIB
The IE FrequencyInfoUL-SIB provides basic parameters of an uplink carrier and transmission thereon.
FrequencyInfoUL-SIB information element
-- ASN1START
-- TAG-FREQUENCYINFOUL-SIB-START

FrequencyInfoUL-SIB ::=                 SEQUENCE {
    frequencyBandList                   MultiFrequencyBandListNR-SIB                            OPTIONAL,   -- Cond FDD-OrSUL
    absoluteFrequencyPointA             ARFCN-ValueNR                                           OPTIONAL,   -- Cond FDD-OrSUL
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    p-Max                               P-Max                                                   OPTIONAL,   -- Need S
    frequencyShift7p5khz                ENUMERATED {true}                                       OPTIONAL,   -- Cond FDD-TDD-OrSUL-Optional
    ...,
    [[
    frequencyBandList-v16xy               MultiFrequencyBandListNR-SIB-v16xy                        OPTIONAL   -- Cond FDD-OrSUL
    ]]

}

-- TAG-FREQUENCYINFOUL-SIB-STOP
-- ASN1STOP

	FrequencyInfoUL-SIB field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

	frequencyBandList, frequencyBandList-v16xy
Provides the frequency band indicator and a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101-1 [15], table 6.2.3.1-1, and TS 38.101-2 [39], table 6.2.3.1-2. The UE shall apply the first listed band which it supports in the frequencyBandList field. . If frequencyBandList-v16xy is included, it contains the same number of list entries, listed in the same order, as frequencyBandList (without suffix).

	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	p-Max
Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]. This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that are used in UL BWPs configured in this serving cell.



	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a FrequencyInfoDL-SIB) or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL-SIB is for an unpaired UL (TDD).

	FDD-TDD-OrSUL-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL-SIB is for the paired UL for a DL (defined in a FrequencyInfoDL-SIB), or if this FrequencyInfoUL-SIB is for an unpaired UL (TDD) in certain bands (as defined in clause 5.4.2.1 of TS 38.101-1 and in clause 5.4.2.1 of TS 38.104 [12]), or if this FrequencyInfoUL-SIB is for a supplementary uplink (SUL). It is absent otherwise.




Next Modified Subclause
[bookmark: _Toc60777279][bookmark: _Toc124553258]–	MultiFrequencyBandListNR-SIB
The IE MultiFrequencyBandListNR-SIB indicates the list of frequency bands, for which cell (re-)selection parameters are common, and a list of additionalPmax and additionalSpectrumEmission.
MultiFrequencyBandListNR-SIB information element
-- ASN1START
-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-START

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

MultiFrequencyBandListNR-SIB-v16xy ::=            SEQUENCE (SIZE (1..maxNrofMultiBands)) OF NR-MultiBandInfo-v16xy

NR-MultiBandInfo ::=                        SEQUENCE {
    freqBandIndicatorNR                         FreqBandIndicatorNR         OPTIONAL,   -- Cond OptULNotSIB2
    nr-NS-PmaxList                              NR-NS-PmaxList              OPTIONAL    -- Need S
}

NR-MultiBandInfo-v16xy ::=                        SEQUENCE {
    nr-NS-PmaxList-v16xy                              NR-NS-PmaxList-v16xy          OPTIONAL    -- Need S
}

-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-STOP
-- ASN1STOP

	NR-MultiBandInfo field descriptions

	freqBandIndicatorNR
Provides an NR frequency band number as defined in TS 38.101-1 [15] and TS 38.101-2 [39], table 5.2-1.

	nr-NS-PmaxList, nr-NS-PmaxList-v16xy 
Provides a list of additionalPmax and additionalSpectrumEmission/additionalSpectrumEmission-v16xy values. If nr-NS-PmaxList-v16xy is included, it contains the same number of list entries, and listed in the same order as nr-NS-PmaxList (without suffix). If additionalSpectrumEmission-v16xy included, the corresponding additionalSpectrumEmission (without suffix) is set to value 7 If the field is absent the UE uses value 0 for the additionalSpectrumEmission (see TS 38.101-1 [15] table 6.2.3.1-1A , and TS 38.101-2 [39], table 6.2.3.1-2). This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].



	Conditional Presence
	Explanation

	OptULNotSIB2
	The field is absent for SIB2 and is mandatory present in SIB4 and frequencyInfoDL-SIB. Otherwise, if the field is absent in frequencyInfoUL-SIB in UplinkConfigCommonSIB, the UE will use the frequency band indicated in frequencyInfoDL-SIB in DownlinkConfigCommonSIB.






Next Modified Subclause
[bookmark: _Toc60777285][bookmark: _Toc124553264]–	NR-NS-PmaxList
The IE NR-NS-PmaxList is used to configure a list of additionalPmax and additionalSpectrumEmission, as defined in TS 38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2, for a given frequency band.
NR-NS-PmaxList information element
-- ASN1START
-- TAG-NR-NS-PMAXLIST-START

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

NR-NS-PmaxList-v16xy ::=                  SEQUENCE (SIZE (1..maxNR-NS-Pmax)) OF NR-NS-PmaxValue-v16xy

NR-NS-PmaxValue ::=                     SEQUENCE {
    additionalPmax                          P-Max                               OPTIONAL,   -- Need N
    additionalSpectrumEmission              AdditionalSpectrumEmission
}

NR-NS-PmaxValue-v16xy ::=                     SEQUENCE {
    additionalSpectrumEmission-v16xy              AdditionalSpectrumEmission-v16xy		OPTIONAL	-- Need N
}

-- TAG-NR-NS-PMAXLIST-STOP
-- ASN1STOP



End of Changes


