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	Reason for change:
	A new NR TDD band (n87) has been introduced by RAN4 to support NR/LTE spectrum sharing in band 41/n41 range. The new band supports a 7.5 kHz uplink frequency shift to align the LTE and NR frequency grid and avoid interference between LTE and NR in the uplink.  Previously 7.5 kHz frequency uplink shift has only been supported for FDD and SUL carriers and because of this it is not possible to signal the frequencyShift7p5khz for TDD carriers. 


	
	

	Summary of change:
	A new field tdd-frequencyShift7p5khz is added to FrequencyInfoUL/ FrequencyInfoUL-SIB to indicate 7.5 kHz frequency uplink shift for TDD carrier.

It is assumed that any UE that supports the new band n87 (or any future TDD band where 7.5 kHz frequency uplink shift is supported) also supports this new parameter.

Note that the reason why a new field is introduced instead of changing the condition for frequencyShift7p5khz field is to ensure backwards compatibility. If the condition for frequencyShift7p5khz is updated and the field is signaled in a n87 cell, a legacy UE (i.e. a UE that does not support the new band n87 but supports the legacy band n41) that reads SIB1 will not expect frequencyShift7p5khz to be present in FrequencyInfoUL-SIB. 

Impact analysis

Impacted 5G architecture options: EN-DC, Standalone

Impacted functionality: NR/LTE spectrum sharing in band n87

Inter-operability:

If the UE implements the change but the network does not, the network would not signal the new parameter and hence there is no inter-operability issue.

If the network implements the change but the UE does not,  the UE would ignore the new parameter if it is signaled by the network. However, in this case the network would also indicate band n87 and since the UE does not support this band (otherwise it would have also supported the new field) it will consider the cell as barred. Hence there is no inter-operability issue in this case either.


	
	

	Consequences if not approved:
	Not possible to support 7.5 kHz frequency uplink shift for TDD bands.
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	Other comments:
	It is not clear if changing the condition tdd-frequencyShift7p5khz is backwards compatible. If UE companies in RAN2 consider it safe to change the condition than that is the preferred approach.
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[bookmark: _Toc500942635][bookmark: _Toc509405757][bookmark: _Hlk504049857][bookmark: _Hlk504055217]START OF CHANGES
[bookmark: _Toc535261400]6.3.2	Radio resource control information elements
[Omitted unchanged parts]
[bookmark: _Toc5285304]–	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-OrSUL-Optional
    ...,
	[[ frequencyShift7p5khz-tdd            ENUMERATED {true}                                    OPTIONAL,   -- Cond TDD-Optional
	]]

}

-- 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
[bookmark: _Hlk536765079]The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE uses value 0 for the additionalSpectrumEmission (see Table 6.2.3-1A in TS 38.101-1 [15]).

	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.

	frequencyShift7p5khz-tdd
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]. Value in dBm.

	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 otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).

	FDD-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 a supplementary uplink (SUL). It is absent otherwise.

	TDD-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL is for an unpaired UL (TDD). It is absent otherwise.



[bookmark: _Toc5285305]–	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-OrSUL-Optional
    ...,
	[[	frequencyShift7p5khz-tdd            ENUMERATED {true}                                   OPTIONAL,   -- Cond TDD-Optional
	]]
}

-- 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
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. The UE shall apply the first listed band which it supports in the frequencyBandList field. 

	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.

	frequencyShift7p5khz-tdd
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].

	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 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 otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).

	FDD-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 a supplementary uplink (SUL). It is absent otherwise.

	TDD-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL is for an unpaired UL (TDD). It is absent otherwise.
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