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	Reason for change:
	According to 38.331, section 5.2.2.4.2 the UE shall verify that it supports the width of the initial BWP as indicated in SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth. 
In addition, it also verifies whether it supports the given band numbers and the additionalSpectrumEmission requirements. 
It does however not verify whether it supports the channel bandwdith given in SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth.

In FR1 the maximum defined channel bandwidth of 100 MHz is mandatory without capability signalling. However, for narrower channels the UE may indicate lack of IODT in its UE capabilities. This might imply that the UE does not fulfill the out-of-band-emission requirements on carriers of such bandwidth. 

Example 1:
Channel bandwidths supported by UE: 100, 80, 40, 20 MHz
SIB1:
 - Carrier bandwidth: 90 MHz
 - Initial BWP bandwidth: 90 MHz

As discussed during email discussion [106-28], a UE will likely support (initial-) bandwidth parts that are smaller than or equal to the channel bandwidths they support. Since 100 MHz is a mandatory channel bandwidth in FR1, UEs will likely support any initial BWP bandwidth up to and including 100 MHz. Hence, the current condition in 38.331 would likely be fulfilled by all UEs:

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:

But since the UE does not support a channel bandwidth of 90 MHz, it cannot ensure appropriate out-of-band emissions and should hence not be allowed to use this cell. 
Based on the UE capabilities the NW could refrain from configuring a UE with an SCell or PSCell for which it does not support the necessary channel bandwidth. For initial access on the PCell this is not possible. Therefore, another condition should be added to section 5.2.2.4.2 to ensure that the UE supports the channel bandwidth used by the NW.

The NW has the possibility to configure a UE specific channel bandwidth as well as UE specific BWPs. But to be able to do that, the UE must at least support a channel bandwdith which is ...
a) equal to or smaller than the carrier bandwidth indicated in SIB1 and 
b) equal to or larger than the bandwidth of the initial BWP. 

In Example 1 above, the UE would hence have had to support the channel- and initial BWP bandwidth of 90 MHz. 

In Example 2 the UE could access the cell since it supports two channel bandwidths (80 & 40 MHz) which fulfill the requirements above:

Example 2:
Channel bandwidths supported by UE: 100, 80, 40, 20 MHz
SIB1:
 - Carrier bandwidth: 90 MHz
 - Initial BWP bandwidth: 40 MHz

Once the UE established the RRC connection the network would have to configure a UE specific channel bandwidth of 40 or 80 MHz. If it configures 80 MHz channel bandwidth, it may also configure an “other BWP” of up to 80 MHz

As discussed also in [106-28], it is currently unclear which channel bandwidth the UE applies until having obtained a UE-specific channel bandwdith value. Following the reasoning above, the UE should apply the a channel bandwdith that fulfills the requirements “a” and “b” above. If it supports multiple such channel bandwidths, it should apply the largest thereof. 


	
	

	Summary of change:
	1) Add a condition in section 5.2.2.4.2 to prevent a UE from accessing the cell if it does not support a suitable channel bandwidth.

2) Clarify in section 5.2.2.4.2 which channel bandwidth the UE should apply. 

 

Impact analysis
Impacted 5G architecture options: all

Impacted functionality: Initial access

Inter-operability:
If the UE is implemented according to the CR but the NW does not, there is no interoperability problem.

If the NW is implemented according to the CR but the UE is not, there is no interoperability problem but the original issue remains (see “Reason for change” and “Consequence if not approved”)


	
	

	Consequences if not approved:
	The UE may access a cell operating on a carrier bandwidth which the UE does not support. The UE may cause out of band emissions to neighbouring carriers. 
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[bookmark: _Toc12717959]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 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, and
2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwith (see TS 38.101-1 [15] and TS 38.101-2 [39]) which is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP) and wider than or equal to the bandwidth of the initial uplink BWP, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwith (see TS 38.101-1 [15] and TS 38.101-2 [39]) which is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP) and wider than or equal to the bandwidth of the initial downlink BWP:
3>	apply the largest supported uplink and downlink channel bandwidth whose maximum transmission bandwith is smaller than or equal to the corresponding uplink and downlink carrierBandwidth, respectively;
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>	if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	if intraFreqReselection is set to notAllowed:
5>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20];
4>	else:
5>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20];
3>	else:
4>	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;
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–	SCS-SpecificCarrier
The IE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier or the carrier bandwidth. It is defined specifically for a numerology (subcarrier spacing (SCS)) and in relation (frequency offset) to Point A.
SCS-SpecificCarrier information element
-- ASN1START
-- TAG-SCS-SPECIFICCARRIER-START

SCS-SpecificCarrier ::=             SEQUENCE {
    offsetToCarrier                     INTEGER (0..2199),
    subcarrierSpacing                   SubcarrierSpacing,
    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),
    ...,
    [[
    txDirectCurrentLocation-v1530   INTEGER (0..4095)                                       OPTIONAL            -- Need S
    ]]
}

-- TAG-SCS-SPECIFICCARRIER-STOP
-- ASN1STOP

	SCS-SpecificCarrier field descriptions

	carrierBandwidth
Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) (see TS 38.211 [16], clause 4.4.2).

	offsetToCarrier
Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. See TS 38.211 [16], clause 4.4.2.

	txDirectCurrentLocation
Indicates the downlink Tx Direct Current location for the carrier. A value in the range 0..3299 indicates the subcarrier index within the carrier. The values in the value range 3301..4095 are reserved and ignored by the UE. If this field is absent for downlink within ServingCellConfigCommon and ServingCellConfigCommonSIB1, the UE assumes the default value of 3300 (i.e. "Outside the carrier"). (see TS 38.211 [16], clause 4.4.2). Network does not configure this field via ServingCellConfig or for uplink carriers.

	subcarrierSpacing
Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency. Only the values 15 kHz, 30 kHz or 60 kHz (FR1), and 60 kHz or 120 kHz (FR2) are applicable.
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