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	Reason for change:
	This CR is to address the issue on LTE/NR spectrum sharing in Band 41/n41 for Rel-15. 

· In RAN4#90-bis, R4-1905190 “Way forward on LTE/NR spectrum sharing in Band 41/n41” was approved. In this paper, five options were identified. This CR is intended to support options 3, 4 and 5.
· 
Option 3: Reuse band n41 and introduce support for DSS
· DSS support: UL 7.5kHz shift, 100kHz channel raster
· Deploy SSB at SS raster positions where Rel-15 UE cannot find it to prevent Rel-15 UE from accessing spectrum sharing NW
· It’s FFS whether Rel-16 UE mandatory supporting DSS
· For optional case, behavior of UEs that do not support DSS needs to be clarified

Option4: Reuse band n41, introduce support for DSS and use the cell barring mechanism to prevent Rel-15 UE to access band n41 cell with 7.5kHz UL shift configuration.
· Need to check feasibility from signaling perspective
· DSS support: UL 7.5kHz shift, 100kHz channel raster 
· It’s FFS whether Rel-16 UE mandatory supporting DSS
· For optional case, behavior of UEs that do not support DSS needs to be clarified

Option5: Define a new band and UL 7.5kHz shift is mandatory supported in this new band
· The UE supporting new band shall also support band n41
· Apply all n41 requirements including band combinations (i.e. CA, DC, SUL) to new band
· Mandatory support of 100kHz channel raster is FFS


This CR clarifies the RAN2 specification for the above options how the 7.5 kHz UL shift is indicated in the SIB and the UE behavior in Rel-15 to prevent UE without UL 7.5kHz frequency shift to access to spectrum sharing NW of n41.

	
	

	Summary of change:
	1) Actions upon reception of the SIB1
The UE procedure for the UE doesn’t support frequencyShift7p5khz is clarified as below.

2>	if the UE does not support “frequencyShift7p5khz” and the tdd-frequencyShift7p5khz within the FrequencyInfoUL-SIB is set to true;
3>	consider the cell as barred in accordance with TS 38.304 [20];

2) FrequencyInfoUL-SIB
Introduce a new IE for TDD band, “tdd-frequencyShift7p5khz”

Impact analysis:
Impacted 5G architecture options:
Standalone 

Impacted functionality:
RRC establishment, UL transmission for LTE/NR spectrum sharing.

Inter-operability:
· If the UE is implemented according to the CR and the network is not, there is no interoperability issue.
· If the network is implemented according to the CR and the UE is not, there is an issue, the UE can access the cell of LTE/NR spectrum sharing without UL 7.5kHz frequency shift, it may lead some interference to the BS and other UEs.


	
	

	Consequences if not approved:
	The UE can access the cell of LTE/NR spectrum sharing without UL 7.5kHz frequency shift, it may lead some interference to other UEs.
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First change
[bookmark: _Toc535261150]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;
1>	if in RRC_CONNECTED while T311 is not running:
2>	disregard the frequencyBandList, if received, while in RRC_CONNECTED;
2>	forward the cellIdentity to upper layers;
2>	forward the trackingAreaCode to upper layers;
2>	apply the configuration included in the servingCellConfigCommon;
1>	else:
2>	if the UE does not support frequencyShift7p5khz and the tdd-frequencyShift7p5khz within the FrequencyInfoUL-SIB is set to true;
3>	consider the cell as barred in accordance with TS 38.304 [20];
2>	if the UE supports 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 for FDD, and they are not downlink only bands, and
2>	if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink and a supported band in uplink for FDD, and
2>	if the UE supports the bandwidth of the initial uplink BWP and of the initial downlink BWPs indicated in the locationAndBandwidth fields in uplinkConfigCommon:
3>	select the first frequency band in the frequencyBandList which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;
3>	forward the cellIdentity to upper layers;
3>	forward the trackingAreaCode to upper layers;
3>	forward the PLMN identity to upper layers;
3>	if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper layers:
4>	if the serving cell does not belong to the configured ran-NotificationAreaInfo:
5>	initiate an RNA update as specified in 5.3.13.8;
3>	forward the ims-EmergencySupport to upper layers, if present;
3>	forward the uac-AccessCategory1-SelectionAssistanceInfo to upper layers, if present;
3>	apply the configuration included in the servingCellConfigCommon;
3>	apply the specified PCCH configuration defined in 9.1.1.3;
3>	if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE requires to operate within the cell in accordance with sub-clause 5.2.2.1:
4>	use the stored version of the required SIB;
3>	if the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1:
4>	for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to broadcasting:
5>	acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;
4>	for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:
5>	trigger a request to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3;
3>	apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList in uplinkConfigCommon;
3>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList:
4>	apply the additionalPmax in uplinkConfigCommon for UL;
3>	else:
4>	apply the p-Max in uplinkConfigCommon for UL;
3>	if supplementaryUplink is present in servingCellConfigCommon; and
3>	if the UE supports one or more of the frequency bands indicated in the frequencyBandList of supplementary uplink; and
3>	if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported supplementary uplink band; and
3>	if the UE supports the bandwidth of the initial uplink BWP indicated in the locationAndBandwidth fields of supplementary uplink:
4>	consider supplementary uplink as configured in the serving cell;
4>	apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList for the supplementaryUplink;
4>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList for the supplementaryUplink:
5>	apply the additionalPmax in supplementaryUplink for SUL;
4>	else:
5>	apply the p-Max in supplementaryUplink for SUL;
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;
End of the first change










Second change
[bookmark: _Toc535261400]6.3.2	Radio resource control information elements
>>>> Skip
[bookmark: _Toc535261462]–	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
    ...,
	[[
    tdd-frequencyShift7p5khz		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.

	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 the non paired UL for a DL (defined in a FrequencyInfoDL). It is absent otherwise.
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End of the second change

