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1	Introduction 
This contribution clarifies missing aspects on Signalling and UE supported configurations for Larger CBW approach, in particular regarding the UL and DL configurations to support legacy UEs.

2	Discussion
2.1	Asymmetric UL and DL CBW and TX-RX separation
In the way-forward R4-2103263, it was agreed that larger CBW approach is only applicable to DL and smaller CBW is used in UL.
Further it has not been clarified sufficiently if UL and DL needs to have the same carrier frequency in TDD or the default/fixed TX-RX frequency separation. As we would need to adjust the channel filter in DL for the coexistence purpose, DL frequency shall be flexible enough.
In conclusion, UE supporting the larger CBW approach is mandated to support asymmetric UL and DL channel bandwidth with a flexible TX-RX frequency separation in the framework of the confinement requirement in TS 38.101-1 subclause 5.3.6.
Observation 1: A UE supporting the larger channel bandwidth approach must support asymmetric UL and DL channel bandwidth with a flexible deviation from the default TX-RX carrier center frequency separation to either side of up to half of the channel bandwidth difference between the DL and the UL.

According to TS 38.101-1 table 5.3.6-1, UEs only have to support a few asymmetric channel bandwidth combinations:
FDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	n8
	20
	35
	0

	n24
	10
	5
	0

	n25
	40
	45
	0

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	

	n70
	5, 10
	15
	0

	
	5, 10, 15
	20, 25
	

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	
	5
	10
	1

	
	10
	15
	

	
	15
	20
	

	
	20
	35
	

	
	20
	25, 30, 35
	2

	n911
	10
	5
	0

	n921
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n931
	10
	5
	0

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.
NOTE 2: 	As indicated in TS38.306 [15], it is mandatory for UEs to support asymmetric channel BCS0 if there is an asymmetric BCS0 defined for the band.



The table shows that legacy UEs need not support the needed asymmetric channel bandwidths in the operating bands n5, n12, n26, n28 and n85 which the TR 38.844 section 4 explicitly lists. For the irregular bandwidths in the entire considered range between 5 and 15 MHz, legacy UEs must support the needed asymmetric channel bandwidths in the bands n71, n92 and n94, and for the irregular bandwidths between 10 and 15 MHz, legacy UEs must support the needed asymmetric channel bandwidths also in band n70. The objective 8 of the study item description (RP-213657) requires that UEs that do not support the considered solution – here based on asymmetric channel bandwidths – should be able to use the next lower supported channel bandwidth in the UL and DL without implications. This means that in frequency bands where legacy UEs are not required to support the asymmetric channel bandwidths, a cell's idle mode configuration must be based on the next lower channel bandwidth in the UL and DL.

Observation 2: A cell's idle mode configuration must be based on the next lower channel bandwidth in the UL and the DL except for
- band n70 if the irregular bandwidth is >10 MHz and
- bands n71, n92 and n94
where the DL configuration may use the next wider channel bandwidth.

2.2	PRB grids at 100 kHz channel raster and 15 kHz SCS for the next narrower and next wider CBWs
Assumptions:

· For each of the next narrower CBW and the next wider CBW, legacy UEs expect a 100 kHz channel raster to resource element mapping according to TS 38.101-1 subclause 5.4.2.2:

“The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the UE.
Table 5.4.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	 NRBmod2 = 1

	
Resource element index 
	0
	6

	
Physical resource block number 
	

	





, nPRB, NRB are as defined in TS 38.211[6].”
· Legacy UEs expect the following NRB numbers from TS 38.101-1 table 5.3.2-1:
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106



· The next narrower CBW's PRBs shall be a subset of the next wider CBW's PRBs.

For irregular BWs between 5 and 10 MHz, the next narrower CBW is 5 MHz and has 25 PRBs (k=6 in table 5.4.2.2-1 above), and the next wider CBW is 10 MHz and has 52 PRBs (k=0 in table 5.4.2.2-1 above). A subset of the 52 PRBs will be used for the irregular BW.

For irregular BWs between 10 and 15 MHz, the next narrower CBW is 10 MHz and has 52 PRBs (k=0 in table 5.4.2.2-1 above), and the next wider CBW is 15 MHz and has 79 PRBs (k=6 in table 5.4.2.2-1 above). A subset of the 79 PRBs will be used for the irregular BW.

In the case of an even number of PRBs, k=0 applies. This means that the lowest subcarrier of the PRB number nPRB = ëNRB/2û is at a multiple of 100 kHz (the channel raster). Because of the PRB width of 180 kHz, other PRBs have their lowest subcarriers at multiples of 100 kHz plus 20 kHz, 40 kHz, 60 kHz or 80 kHz. In other words: In the case of a CBW of 10 MHz, the PRBs start at offsets of 0 kHz, 20 kHz, 40 kHz, 60 kHz or 80 kHz to multiples of 100 kHz.

In the case of an odd number of PRBs, k=6 applies. This means that the lowest subcarrier of the PRB number nPRB = ëNRB/2û is at a multiple of 100 kHz (the channel raster) minus 6·15 kHz = 90 kHz or a different multiple of 100 kHz plus 10 kHz. Because of the PRB width of 180 kHz, other PRBs have their lowest subcarriers at multiples of 100 kHz plus 30 kHz, 50 kHz, 70 kHz or 90 kHz. In other words: In the case of a CBW of 5 or 15 MHz, the PRBs start at offsets of 10 kHz, 30 kHz, 50 kHz, 70 kHz or 90 kHz to multiples of 100 kHz.

This means that for a common PRB grid at 15 kHz SCS, the narrower and wider CBWs must have either both an even number of PRBs (which is the case at 10 and 20 MHz CBW) or both an odd number of PRBs (which is the case at 5 and 15 MHz CBW). Hence for the considered irregular bandwidths between 5 and 15 MHz, the 100 kHz channel raster prevents that a UE that in idle mode is configured to use the next narrower CBW can be reconfigured in connected mode to use the next wider CBW in the DL.

Observation 3: For a common PRB grid at 15 kHz SCS in a frequency band with a channel raster of 100 kHz, the narrower and wider channel bandwidths between which the UE shall be reconfigured must have either both an even number of PRBs (which is the case at 10 and 20 MHz channel bandwidth) or both an odd number of PRBs (which is the case at 5 and 15 MHz channel bandwidth). Hence reconfiguring between the next narrower and the next wider channel bandwidth is not possible.

Observation 4: In order to avoid the PRB grid misalignment issue, there are the following solutions:
Alt 1: For irregular bandwidths between 5 and 10 MHz, reconfigure the CBW from 5 to 15 MHz in connected mode. For irregular bandwidths between 10 and 15 MHz, reconfigure the CBW from 10 to 20 MHz in connected mode. (Configuring, as for irregular bandwidths between 5 and 10 MHz, a CBW of only 5 MHz in idle mode and reconfiguring to a CBW of 15 MHz in connected mode would also work, but it would miss the objective 8 of section 4.1.)
Alt 2: For the frequency bands that currently have a channel raster of 100 kHz in TS 38.101-1 and TS 38.104 table 5.4.2.3-1 (maybe except for n71, n92, n94 and SDL bands), reduce it for UEs supporting WiderCBW at least to 50 kHz, ideally to 10 kHz (NR-ARFCN step size 2).

Let us assume an irregular BW of 7 MHz at the lower end of band n26, i.e. in the DL from 859 to 866 MHz. Since there are no asymmetry requirements for this frequency band, the legacy compatibility requires configuring in idle mode a CBW of 5 MHz not only in the UL, but also in the DL. The PRB grid will be according to the 100 kHz channel raster and the odd number of 25 PRBs. If for connected mode, the channel bandwidth was reconfigured to 10 MHz from 859 to 869 MHz, implying the even number of carrierBandwidth = 52 PRBs, the PRB grid would not be aligned with the idle mode configuration. If the channel raster spacing was reduced to 50 kHz, the 10 MHz could range from 859.05 to 869.05 MHz, and the 5 MHz CBW for idle mode could be centred with a consistent PRB grid at 861.8 MHz. To minimize the overlap of the 10 MHz wide channel bandwidth in connected mode with the adjacent operator's spectrum, a channel raster of 10 kHz would even be better: then the 10 MHz wide CBW could range from 859.01 to 869.01 MHz (with the 5 MHz CBW for idle mode centred at 862.3 MHz).

Observation 5: If the irregular BW is located at the edge of an operating band in which legacy UEs support a channel raster of 100 kHz and need not support the desired asymmetric channel bandwidth combination, a channel raster of 10 kHz minimizes the overlap between the next larger CBW and the adjacent operator's spectrum.

For none of the FDD bands listed in the TR 38.844 table 4-1 “Summary of operators' input for irregular channel bandwidth”, the support of the needed asymmetric CBW combinations is mandatory. To make sure that the legacy UEs work correctly if the next smaller CBW is configured as the UL CBW, the DL CBW in idle mode should be the next smaller CBW, too. The combination of
- a common PRB grid with the next larger CBW,
- the SCS of 15 kHz and
- the 100 kHz channel raster
is not possible. Hence for using the next larger CBW in the FDD band cases of TR 38.844 table 4‑1 without the risk of unpredictable UE behaviour, new UEs supporting the desired asymmetric CBW combinations and a finer channel raster will be needed. Since anyway new UEs will be needed, requirements for ACS and in-band blocking performance when using WiderCBW can be considered as well as a partial placement of the CBW outside of the operating band.

Observation 6: In all FDD band cases of TR 38.844 table 4-1 “Summary of operators' input for irregular channel bandwidth”,
legacy UEs need not support the desired asymmetric CBW combinations,
Þ the cell's idle mode configuration must be based on the next smaller CBW because of the UL,
Þ the next smaller CBW's PRB grid prevents a placement of the next larger CBW on the 100 kHz channel raster,
Þ legacy UEs should only use the next smaller CBW, and
Þ to use the next larger CBW in the DL, new UEs supporting
- a finer channel raster than 100 kHz and
- the desired asymmetric CBW combinations
would be needed.

3	Conclusion

Text proposal is attached in clause 4 based on the observations presented below.

Observation 1: A UE supporting the larger channel bandwidth approach must support asymmetric UL and DL channel bandwidth with a flexible deviation from the default TX-RX carrier center frequency separation to either side of up to half of the channel bandwidth difference between the DL and the UL.

Observation 2: A cell's idle mode configuration must be based on the next lower channel bandwidth in the UL and the DL except for
- band n70 if the irregular bandwidth is >10 MHz and
- bands n71, n92 and n94
where the DL configuration may use the next wider channel bandwidth.

Observation 3: For a common PRB grid at 15 kHz SCS in a frequency band with a channel raster of 100 kHz, the narrower and wider channel bandwidths between which the UE shall be reconfigured must have either both an even number of PRBs (which is the case at 10 and 20 MHz channel bandwidth) or both an odd number of PRBs (which is the case at 5 and 15 MHz channel bandwidth). Hence reconfiguring between the next narrower and the next wider channel bandwidth is not possible.

Observation 4: In order to avoid the PRB grid misalignment issue, there are the following solutions:
Alt 1: For irregular bandwidths between 5 and 10 MHz, reconfigure the CBW from 5 to 15 MHz in connected mode. For irregular bandwidths between 10 and 15 MHz, reconfigure the CBW from 10 to 20 MHz in connected mode. (Configuring, as for irregular bandwidths between 5 and 10 MHz, a CBW of only 5 MHz in idle mode and reconfiguring to a CBW of 15 MHz in connected mode would also work, but it would miss the objective 8 of section 4.1.)
Alt 2: For the frequency bands that currently have a channel raster of 100 kHz in TS 38.101-1 and TS 38.104 table 5.4.2.3-1 (maybe except for n71, n92, n94 and SDL bands), reduce it for UEs supporting WiderCBW at least to 50 kHz, ideally to 10 kHz (NR-ARFCN step size 2).

Observation 5: If the irregular BW is located at the edge of an operating band in which legacy UEs support a channel raster of 100 kHz and need not support the desired asymmetric channel bandwidth combination, a channel raster of 10 kHz minimizes the overlap between the next larger CBW and the adjacent operator's spectrum.

Observation 6: In all FDD band cases of TR 38.844 table 4-1 “Summary of operators' input for irregular channel bandwidth”,
legacy UEs need not support the desired asymmetric CBW combinations,
Þ the cell's idle mode configuration must be based on the next smaller CBW because of the UL,
Þ the next smaller CBW's PRB grid prevents a placement of the next larger CBW on the 100 kHz channel raster,
Þ legacy UEs should only use the next smaller CBW, and
Þ to use the next larger CBW in the DL, new UEs supporting
- a finer channel raster than 100 kHz and
- the desired asymmetric CBW combinations
would be needed.


4	Text Proposal
<START OF CHANGES>
6.1	Study of larger Channel BW than licensed BW
6.1.1	General Aspects
This clause describes, in general terms, how to utilize an irregular Channel Bandwidth by deploying the “larger channel Bandwidth” method.
The premise idea is that the system is configured with the larger channel bandwidth in the DL, as indicated in the broadcast System Information, or UE’s DL is reconfigured to the larger channel bandwidth in connected mode, but the actual number of scheduled RBs is restricted so that it matches actual spectrum allocation ensuring sufficiently large guard bands. 
Since UE UL emissions and regulations cannot be guaranteed for the larger channel bandwidth, the larger channel bandwidth is only used in DL. The smaller channel bandwidth shall be used in UL.

[image: ]
Figure 6.1.1-1: Using the next larger channel bandwidth in the DL (example for 7MHz).
NOTE:	It should be checked further whether it is possible to configure the next larger channel so that it goes over the band edge and which implications it has.
One of the first aspects for this approach is the size of guard bands and the anticipated number of schedulable RBs. For the standard channel bandwidths, both values are captured in the corresponding specification to avoid any misinterpretation on how many RBs can be configured and scheduled. Following the same principle for every irregular channel bandwidth would be feasible, but would create the same amount of technical specification work as if the corresponding irregular channel bandwidth were explicitly added to the specifications. Thus, the number of "available" RBs can be calculated based on certain assumptions. 
The maximum number of "available" or "schedulable" RBs for a particular irregular channel bandwidth can be calculated based on the assumption of using larger guard bands from the next larger channel bandwidth. As an example, while considering the 7MHz channel bandwidth, the assumption is to consider next larger 10MHz channel guard bands at both ends, from which number of available RBs can be calculated. 
NOTE:	Since a UE will be configured with the channel bandwidth, which is larger than the actual allocation, and it is not expected to provide the usual stop-band attenuation at the edges of the irregular channel bandwidth, it is necessary to verify the level of potential degradation of ACS/blocking. Sub-clause 6.1.3 provides further information on UE filters and potential performance.
NOTE:	Similarly, the gNB operating with wider channel filters cannot be expected to provide stop-band attenuation at the edges of the irregular channel bandwidth to guarantee the co-existence. Further information on gNB transmit channel filters and ACS/blocking should be provided to assess resulting performance degradation and the gap to the RF performance requirements. The gNB Tx transmitter filter assumption is FFS. 
Table 6.1.1-1 below presents example maximum number of available RBs for different irregular channel bandwidths considered in this study item.
NOTE:	Number of available RBs and spectral utilisation are taken from R4-2112365. The gNB transmitter filter assumption used to derive the RB numbers is FFS. 
Table 6.1.1-1: Exemplary number of RBs based on the next larger channel guard bands (15kHz SCS).
	Channel (MHz)
	Next larger channel (MHz)
	Next larger channel guard band (kHz)
	Next larger channel 
Nrb
	Channel Nrb
	Utilisation (%)

	6
	10
	312,5
	52
	29
	87

	7
	10
	312,5
	52
	35
	90

	11
	15
	382,5
	79
	56
	91,6

	12
	15
	382,5
	79
	62
	93

	13
	15
	382,5
	79
	67
	92,8



Table 6.1.1-2 below presents similar calculations for 30kHz SCS, from which one can see that combination of 30kHz SCS and the next larger channel is not generally a good approach for small channel bandwidths. The main reason is that 30kHz SCS has much larger guard bands, which immediately impacts number of available RBs. As a small summary, assuming using guard band from the next larger channel the resulting spectrum Utilization would range from 87 to 92.8% for an SCS of 15kHz and 72 to 88.6% for an SCS of 30kHz. 
NOTE:	Number of available RBs and spectral utilisation are taken from R4-2112365. The gNB transmitter filter assumption used to derive the RB numbers is FFS. 
Table 6.1.1-2: Exemplary number of RBs based on the next larger channel guard bands (30kHz SCS).
	Channel (MHz)
	Next larger channel (MHz)
	Next larger channel guard band (kHz)
	Next larger channel Nrb
	Channel Nrb
	Utilisation (%)

	6
	10
	665
	24
	12
	72

	7
	10
	665
	24
	15
	77,1

	11
	15
	645
	38
	26
	85,1

	12
	15
	645
	38
	29
	87

	13
	15
	645
	38
	32
	88,6



6.1.2	Signalling and configuration aspects
In this section we provide further signaling details on how to support irregular channels given the 7MHz allocation as an example.  Two signaling methods are described.  In 6.1.2.1 the next larger CBW in DL is used during initial access.  In 6.1.2.2, the next smaller CBW is used during initial access, and then once RRC connection is established, the next larger CBW is used in the DL.
6.1.2.1	Method using Next larger channel bandwidth is broadcast in SIB1
The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next larger standard channel bandwidth, i.e. 10 MHz, and that the initial DL BWP can be set to 5 MHz:
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 PRBs / subcarrierSpacing = 15 kHz
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs
In order to comply with regulatory emission requirements during initial access, UL shall be configured with the smaller CBW. Therefore, UEs not supporting the needed asymmetric UL and DL CBW combination cannot camp on this cell. Suitable FDD bands where legacy UEs must support the asymmetric channel bandwidths that the irregular bandwidths considered in section 6.1.1 need are only bands n71, n92, n94 and, if the irregular channel bandwidth is >10 MHz, band n70.
Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 
-	ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
-	ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = TBD PRBs 
In order to comply with regulatory emission requirements during connected state, the UL shall remain configured with the smaller CBW.  
Another example of interest to some operators is 5 MHz at the bottom of  n12 being shared with 6 MHz at the bottom of n85. The details can be found in Annex A.  
NOTE:	For uplinkChannelBW-PerSCS-List and scs-SpecificCarrierList symmetric operation bands with fixed duplex distance and asymmetric UL/DL channel bandwidth is band specific aspect which is defined in TS 38.101-1 and TS 38.101-2.  Bands which utilize the wider channel bandwidth approach for the irregular bandwidths may need to be adopted for this aspect. 

6.1.2.2	Method using Next smaller channel bandwidth is broadcast in SIB1
This method is applicable to the vast majority of cases where legacy UEs need not support the desired asymmetric combination of UL and DL CBW.
The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next smaller standard channel bandwidth, i.e., 5 MHz, and that the initial DL BWP can be set to 25PRBs:
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 25 PRBs / subcarrierSpacing = 15 kHz
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs
Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB will override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. For the 7MHz allocation, gNB will override the SIB1 channel bandwidth by 10MHz and configure a larger BWP that will cover the whole 7MHz irregular channel. 
-	ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
-	ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters->locationAndBandwidth = TBD PRBs
It should be noted that BWPs of sizes different from the already defined channel bandwidths are not currently tested within the RAN4 defined requirements. As such, UE behaviour under such configuration is not verified by RAN4 requirements.
In order to comply with regulatory emission requirements during connected state, UL shall be configured with the smaller CBW. Therefore, UE supporting the larger channel bandwidth shall support the asymmetric UL and DL CBW.
In the case of a 100 kHz channel raster, the channel bandwidth of 10 MHz (signalled in connected mode by a carrierBandwidth of 52 PRBs, i.e. NRB mod 2 = 0) cannot fulfil the channel raster to resource element mapping of TS 38.101-1 subclause 5.4.2.2 (because the 25 PRBs in idle mode must be a subset of the irregular bandwidth's PRBs available in connected mode, and the idle mode's channel bandwidth of 5 MHz has SCS = 15 kHz and NRB mod 2 = 1). If 52 PRBs (for a CBW of 10 MHz) are centred at a multiple of 100 kHz, there cannot be any subset of 25 PRBs (for a CBW of 5 MHz) that is also centred at a multiple of 100 kHz. Similarly, if 79 PRBs (for a CBW of 15 MHz) are centred at a multiple of 100 kHz, there cannot be any subset of 52 PRBs (for a CBW of 10 MHz) that is also centred at a multiple of 100 kHz. Hence for this reconfiguration to the next larger channel bandwidth, new UEs need to be introduced which allow – in addition to the desired asymmetric CBW combinations – for a channel raster of 50 kHz (or, for best flexibility to position the next larger channel bandwidth, 10 kHz).
In the exceptional case that a legacy UE signals the support of the asymmetric channel bandwidth combination of 5 MHz in the UL and 15 MHz in the DL for the operating band in question, the network might, in this example, command carrierBandwidth = 79 PRBs for the DL because it fits to the odd number of carrierBandwidth = 25 PRBs in idle mode, but the UE's ACS and in-band blocking performance w.r.t. the irregular bandwidth will be even worse at this DL channel bandwidth of 15 MHz than at 10 MHz, hence keeping the idle mode's DL CBW of 5 MHz will be safer than a reconfiguration. Typical legacy UEs can anyway only use the next smaller CBW in UL and DL.The above configuration doesn’t consider the PRB grid alignment between SIB1 channel bandwidth and UE configured channel bandwidth based on the 100 kHz channel raster. 
Editor’s note: the above issue can be further discussed.      
6.1.2.3 Further Signalling and configuration aspects: Band Edge
The network only configures channel bandwidth according to UE capabilities. RAN4 requirements do not cover the case when a UE is configured with a channel that is not contained within a specified band.  Thus, if the network were to configure the UE channel bandwidth beyond the band edge, then the UE behavior would be unknown.
[bookmark: _Hlk93586860]However, one approach to avoid the unexpected UE behavior is for the NW to ensure that the UE CBW filter will not exceed the NR band edges.  This can be achieved as long as the wider CBW is not wider than the NR band. The NW can control the UE CBW filter location near band edges by setting the CRB0 location (within RIV locationAndBandwidth) and carrierBandwidth.  Then the NW can set BWP to utilize the RBs aligned to the left or right edge of the UE carrier bandwidth using , etc.  In this manner there is no need for the NW to schedule the UE CBW filter outside the NR band edge, potentially leading to unknown UE behaviour.  Further channel filter configuration examples can be seen in Section 6.1.3 which show how the NW can avoid setting the UE CBW filter outside the band edge.
<END OF CHANGES>
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