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1.	Introduction
Based on the papers from the previous RAN4 meetings, see [3], [4] and [5], we present an update of the TR for the “immediate wider bandwidth” method.

The suggested update of the TR is captured in clause 4.

As stated in previous papers the minimum bandwidth of COREST#0 will not fit within both overlapping UE channel bandwidths for irregular BWs between 5 and 10MHz. With 15 kHz SCS the CORESET#0 minimum size is: 4.32MHz (given the minimum number of 24PRBs for CORESET, table 13-4 in TS38.213)
Observation 1: For irregular bandwidths between 5 and 10MHz the overlapping UE channel bandwith solution is not preffered since the minimum bandwith of CORESET#0. Hence the method of using immediate wider channel bandwidht is suggested.

2.	Discussion
The aim of this contribution is to continue discussion the generic approach by which the channel bandwidths that are less than 10 MHz and are not subject to 3GPP definition. However, the solution can also be adopted for bandwidths larger than 10 MHz and therefore may prove to be the more generic approach.  Part of the SID [2] objective is: “Generic solution(s) should be intended as much as possible, with priority should be given to approaches that avoid the introduction of new channel BWs on the UE side. Proprietary solutions if proven relevant should not be precluded. Spectrally efficient methods providing a fine channel bandwidth granularity as well as low to moderate guard band width and signalling overhead should be preferred”

Observation 2: Wider channel bandwidth approach can be applied for all irregular bandwidth sizes with no technical difficulty compared to that of the UE overlapping channel bandwidth approach where less than 10 MHz poses challenges such as overlapping CORESET0

Proposal 1: Agree to further extend the wider CHBW (blanking) approach for irregular bandwidths also larger than 10 MHz.

In this contribution however we are using an Operator licensed BW (or Irregular BW) of 7MHz as an example in both clause 2.1 and 2.2.  As illustrated below the approach is strait forward, configuring a larger BS carrier bandwidth but only scheduling the UE within the Block size (top part of Figure 1) channel bandwidth which is smaller.
The network configures an UL and DL grid size carrierBandwidth (PRB) in the system information (SIB1) that is wider than the bandwidth of the operator block (irregular BW) (MHz) this in order for all UEs to attach/Perform initial access to the network.

Extract from TS38.331, 5.2.2.4.2 “Actions upon reception of the SIB1”:
2> if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (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 which
- is 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 bandwidth configuration (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 which
- is wider than or equal to the bandwidth of the initial downlink BWP
More explanation and details on signaling can be found in clause 2.2.1 below.

2.1	Spectrum Utilization 

In the Study Item Description [2] the main justification of the study is stated as:
“One of the requirements for 5G is high spectral efficiency. However, because some operator spectrum allocations do not align with existing NR channel bandwidths it is currently not possible to achieve the highest spectral efficiency.”
Given this RAN4 shall strive for finding a solution/method that maximizes the Spectrum Utilization (SU). 
In WF R4-2103263 [3] it’s stated:
· In UL it is proposed that only SmallerCHBW is used by the UE, as UL peak throughput is not critical and it guaranties that emissions are met:
· Legacy UEs use SmallerCHBW in one position compatible with current SSB raster
· New UEs can use SmallerCHBW with overlap from the network prospective
The SU (in DL) for the “immediate wider channel bandwidth” (a.k.a blanking approach) will be equal to the Irregular CHBW (Block size). Note that this is not precluding future development so also the UL utilizes the “full” irregular BW (e.g. 7MHz in our example) and by doing so have a balanced/wqual UL/DL SU.
In [7] (Skyworks) a table on SCS, Spectrum Utilization (UL/DL) and SSB limitations was analyzed and presented, see table below. Note that the table also contains 12,5 and 33MHz BW that was later removed from the scope of the SI.12.5 and 33 MHz BW is oresent in the table below but removed in the TP text further down in the contribution.
Proposal 2: Incorporate Table 1 (SU, SCS, SSB) (except 12.5; 33 MHz BWs) to the TR.

	Target BW
	SCS
	UE CH BW /
RB / SU%
	BS RB / 
SU %
	SSB constraint
	other

	6 MHz
	15 kHz only
	5 / 25 / 75%
	30 / 90%
	Common in exact 20RB overlap
Need to be on SSB raster point
	50kHz GB shift

	7 MHz
	15 kHz and
30 kHz
	5 / 25 / 64%
	35 / 90%
	15kHz Partial overlap only, need to be staggered in time and SSB raster point
	Lost BW due to SSB resources

	11 MHz
	15 kHz only
	10 / 52 / 85%
	57 / 93%
	Common 15 kHz SSB
	50kHz GB shift

	12 MHz
	15 kHz and
30 kHz
	10 / 52 / 78%
10 / 24 / 72%
	62 / 93%
29 / 87%
	Common 15 kHz SSB
	none

	12.5 MHz
	15 kHz and
30 kHz
	10 / 52 / 75%
10 / 24 / 69%
	62 / 89%
29 / 84%
	Use 12 MHz solution

	13 MHz
	15 kHz and
30 kHz
	10 / 52 / 72%
10 / 24 / 67%
	62 / 86%
29 / 80%
	Use 12 MHz solution

	
	15 kHz only
	10 / 52 / 72%
	67 / 93%
	Common 15 kHz SSB
	50kHz GB shift

	33 MHz
	15 kHz and
30 kHz
	30 / 160 / 87%
30 / 78 / 85%
	170 / 93%
83 / 91%
	Common 15 kHz SSB
	

	
	15 kHz only
	30 / 160 / 87%
	175 / 96%
	Common 15 kHz SSB
	50kHz GB shift


Table 1: Overview of SCS, SU and SSB


Proposal 3: Agree to consider the usage of full irregular CHBW also in UL in later releases. 
2.2	Example of Wider Channel Bandwidth method

Two examples are presented and discussed, in clause 2.2 a DL example (as DL is agreed) is provided and in clause 2.3 an UL and DL example is provided (for considerations in later releases).


A channel bandwidth (MHz) with a transmission configuration equal to the carrierBandwidth (SIB1), e.g. 10 MHz with an irregular bandwidth of 7 MHz as shown in Figure 1. The UE would support (in DL) the next larger standardized channel bandwidth CHBW (10 MHz as in this example) exceeding the irregular BW (or operator block size) to fully utilize the maximum BWP size shown as ‘active PRB’ in Figure 1. The UE would also support, in DL and UL, the next smaller standardized channel bandwidth.
The figure below illustrates an example of the method with 7MHz where wider CHBW of 10MHz indicated in carrierBandwidth in SIB1.
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Figure 1: Schematic overview of PRB blanking approach, DL irregular BW support.
The Initial BWP in Figure 1 is within the next smaller CHBW in relation to the irregular Bandwidth, this would be 5 MHz in our example. It also contains the SSB for the cell.
As discussed in [6] the Wider CHBW alignment as well as its BWP and SSB “positions” depends on the irregular CHBW position within the operating band. The positions might differ depending if the irregular BW is on the band edge or not.
As observed in R4-2107235 [6]:
· It is essential to position the wider BW properly depending on the irregular BW being on the band edge or not
· Irregular BW at band edge => fully shifted Wider BW benefit from the RF filter
· Irregular BW with two adjacent channels => best centered WiderBW to benefit from analog BB filter
· Optimum shift or centering may depend on SSB position required for the support of legacy UEs.
For simplicity the corresponding positions for e.g. BWPs, irregular BW etc., in Figure 1 have been placed at the lower edge of the band.
The UE will be configured with a dedicated BWP (BWP#1) and BWP#1 will be made the active BWP when UE operating (RRC connected) in the irregular BW. BWP#1 can have the same #of PRBs in DL as the carrier BW but are not scheduled (blanked) in the orange part in Figure1 or have the same size as the green “active PRB” seen in Figure 1. In UL the UE will be configured with the next smaller BW (5 MHz).

2.2.1	Required signaling for Wider channel BW method

Here some further information and description on the related signaling is described. Given an irregular BW of 7MHz.

The gNB broadcasts the carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. The ASN.1 signalling and procedural text in 38.331 (RRC) are written so that a UE may access the cell even if it does not support or comprehend the carrier bandwidth given therein. This is due to the fact that both the width of the carrier and the width of the BWP are given in number of PRBs. The procedural text requires that the UE supports a carrier bandwidth which is equal to or smaller than the carrier bandwidth and a BWP bandwidth which is equal to or larger than the BWP#0 given in SIB1. 
Once the UE established the RRC connection, the gNB performs the RRCReconfiguration in which it takes the UE capabilities into account. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1. As for all dedicated parameters the gNB should take the UE capabilities into account, i.e., it should configure a carrier bandwidth which the UE supports according to its capabilities. Furthermore, the gNB may configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0.
To support irregular carrier bandwidth these existing means could be used as follows: 

A cell could indicate in SIB1 that the carrier bandwidth is 10 MHz and that the initial BWP is 5 MHz wide:
· SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 PRBs / subcarrierSpacing = 15 kHz
· SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

While a UE supporting only a carrier bandwidth of 10 MHz would, according to the rules in 38.331, section 5.2.2.4.2, consider the cell as barred (since 5 MHz is too narrow), a UE that support (also) 5 MHz would camp and access and apply a supported carrier bandwidth that it supports and that is smaller than or equal to the value in SIB1. I.e., in this case the UE would consider the carrier to be 5 MHz wide. When the UE connects and when the gNB obtained the UE capabilities, is may find out that the UE supports 5 MHz but not 10 MHz. In this case the gNB continues to use a BWP bandwidth of 5 MHz (either the initial BWP or a dedicated BWP with the same bandwidth). In addition, it may configure a dedicated channel BW of 5 MHz. 
If the gNB discovers that the UE supports also 10 MHz channel bandwidth, it may configure the UE with a dedicated BWP that covers the entire 7 MHz and a UE specific channel bandwidth of 10 MHz (since the NW may only configure values in dedicated signalling that the UE supports according to its capabilities:
· ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
· ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = 36 PRBs

As can be seen, the existing UE capabilities as well as the ASN.1 and procedures for SIB1 and for the RRCReconfiguration provide all necessary means for such configuration. 


2.3 Example with support of irregular BW in UL and DL (possible in future releases)

The figure below illustrates an example of the using wider CH BW with an irregular BW of 7MHz in both DL and UL, including a schematic view of varying size, as the irregular BW and PRBs corresponding to10MHz indicated in carrierBandwidth in SIB1. The UE would support (in UL and DL) the next larger standardized channel bandwidth CHBW (10 MHz as in this example) exceeding the irregular BW (or operator block size) to fully utilize the maximum BWP size shown as ‘active PRB’ in Figure 2; so that the UE complies with the transmitter requirements outside the channel bandwidth CHBW. The UE would also support, in DL and UL, the next smaller standardized channel bandwidth.
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[bookmark: _Ref60818007][bookmark: _Hlk71137633]Figure 2: General overview of PRB blanking approach (with varying sizes) including Guard Band (GB), both UL and DL irregular BW support. 
The maximum UL and DL BWP size configured within the operator block with the remaining PRBs blanked (illustrated in Figure 2 in orange) such that the BS can meet the unwanted emission requirements outside the operator block, which may require implementation of an operator-specific bandwidth in the BS.
Note: This given that the UE fulfills the below mentioned unwanted emission requirements. UE’s NOT indicating support for unwanted emission requirements for irregular BW (i.e. “legacy” UEs) can still be used in the NW but then configured with a smaller CHBW, 5MHz in our example.

2.3.1	Unwanted emission requirements 

One issue might be that a UE designed to operate in a standardized bandwidth (10MHz in this example) might not by default fulfill conformance requirements when some PRB are blanked (i.e. scheduled in a 7MHz BWP instead of the standardized 10MHz).
A UE operating as in the Example in 2.3 must fulfill/comply with emission requirements for the “blanked” orange portion of the spectrum in Figure 2 as well as the emissions outside the carrierBandwidth. 
Hence future UEs operating in an irregular BW needs to indicate if it is compliant with irregular bandwidth requirements while operating using the blanking approach. This support should be indicated as part of the UE capabilities.
One important aspect to consider is the internal guard band (GB) that is required for the “Active PRBs” that the UE is scheduled with. In figure 2 a generalized overview of different GBs is presented, providing an example of the possibility to define different granularity of the number of Active PRBs and the blanking BW.
BWPRB is the bandwidth of a PRB, GB the internal guard band below the active PRB and GBm an internal guard band within the operator block and partly overlapping with blanked PRBs.
By introducing UE capabilities for the “irregular BW support” any UE NOT supporting the requirements needed will still be able to attach and operate, the NW will only schedule such UEs in a standardized smaller BW, I.e. 5MHz in our example. This solution is therefore considered to be fully backwards compatible to “legacy” UEs (and hence fulfilling parts of the SI Objectives)
Observation 3: A “legacy” UE not indicating ensured support for unwanted emission while blanking will still be able to attach to the NW but be configured with a smaller UE CHBW providing lower SU.
Observation 4: Additional UE Emission requirements might need to be developed (in a possible W.I phase)
Observation 5: The blanking method will need implementation changes for both the NW/base station as well as a UE.
Observation 6: A reduced set of requirements for the irregular bandwidth, only regulatory emissions requirements in UL, are required for irregular bandwidths if next largest standardized bandwidth is supported.
Proposal 4: Adding UE capability/capabilities that indicate the UEs support for irregular bandwidths if to be supported in UL.

2.4	Near-far Rx blocking problem

As part of WF on use of immediately wider channel BW [3] the following concern relating to UE ACS and blocking performance aspect was discussed and further captured as part of further study, exert shown below:
· WiderCHBW use for the UE in DL and BS in UL with BWP related to network SU is further studied
· What ACS and blocking performance can be expected when only a subset of configured channel BW (the “widerCHBW) RBs are used
· How many RBs can be used
· Whether this is applicable to bands where the WiderBW is not specified (ie a band where >10MHz irregular BW is requested but 15MHz BW is not available in that band)
· Impact of near-far effect is assessed for non-collocated scenario, but WiderCHBW in DL may be applicable to co-located adjacent channels deployment

The issue raised discussing the impact of near-far effect has a potential for impact to the UE, particually in a dense urban scneario where a neighboring cell is close enough to cause blocking type intereference. 
One approach to solve the issue would be to avoid or limit the use of the full licensed spectrum (aka irregular bandwidth) in such areas where “Near-Far problem” could occur or are occuring. Instead a “fall back” could be configured for such areas. I.e. a configuration to the smaller regular BW  (utilize ONLY 5MHz in our examples in this paper).
Another approach to “fall-back” could be controlled by the gNB by means of changing active BWP to “Initial BWP” in case of Rx blocking problem occurs (based on e.g. network statistics), this approach will be up to gNB implementation.
In some countries the operators are aware of the competitor NW (gNB) deployment and hence the first approach can be useful.
Observation 7: A “Fall back” mode to the next smaller regular BW can be used and handled by NW implementation (deployment or steering of BWP) for scenarios where near-far problem occurs.

Another solution to ACS and blocking problem is that the UE indicates a set of irregular BWs it supports, e.g. 6, 7, 8, 9 MHz and thereby also have implemented corresponding filters to overcome ACS/blocking issues. For that case the irregular BW (by number of PRBs) in operation shall be signalled in SIB1 for the UE to know that a irregular is in use (see clause 2.2.1)
Observation 8: The Near-far problem of ACS/blocking performance can be solved by a UE indicating support for the irregular BW and that the #of PRBs of the irregular bandwidth in use is indicated in SIB1.
Many companies have raised concerns on the possible near-far issue limiting the usability of the “immediate larger BW” methods. Furthermore; the SU is different in UL vs. DL (based on earlier agreements), future improvements described above e.g. open up for UE’s to indicate support for also irregular BW in UL, support irregular BW in DL (avoiding the near-far issue).
The other methods for irregular bandwitdhs also contains problems and/or substantial implementation efforts (the gain is small given the efforts for implementation) for irregular BW’s between 5 and 10 MHz such as SSB alignement, raster alignement different SU in DL vs. UL.
Giving those facts we suggest the following proposal:
Proposal 5: Consider introducing “regular” channel bandwidths of 6 and 7 MHz into TS 38.104 and TS 38.101-1.
3.	Conclusions
In this contribution a suitable generic solution is proposed. The solution focuses on the block size which is larger than 5 MHz yet smaller than 10 MHz however it can also be applied in a generic manner towards all irregular bandwidth sizes. Both a solution for irregular BW in DL and in DL/UL is described.
The following observations and proposals are made:
Observation 1: For irregular bandwidths between 5 and 10MHz the overlapping UE channel bandwith solution is not preffered since the minimum bandwith of CORESET#0. Hence the method of using immediate wider channel bandwidht is suggested.
Observation 2: Wider channel bandwidth approach can be applied for all irregular bandwidth sizes with no technical difficulty compared to that of the UE overlapping channel bandwidth approach where less than 10 MHz poses challenges such as overlapping CORESET0
Observation 3: A “legacy” UE not indicating ensured support for unwanted emission while blanking will still be able to attach to the NW but be configured with a smaller UE CHBW providing lower SU.
Observation 4: Additional UE Emission requirements might need to be developed (in a possible W.I phase)

Observation 5: The blanking method will need implementation changes for both the NW/base station as well as a UE.
Observation 6: A reduced set of requirements for the irregular bandwidth, only regulatory emissions requirements in UL, are required for irregular bandwidths if next largest standardized bandwidth is supported.

Observation 7: A “Fall back” mode to the next smaller regular BW can be used and handled by NW implementation (deployment or steering of BWP) for scenarios where near-far problem occurs.

Observation 8: The Near-far problem of ACS/blocking performance can be solved by a UE indicating support for the irregular BW and that the #of PRBs of the irregular bandwidth in use is indicated in SIB1.


Proposal 1: Agree to further extend the wider CHBW (blanking) approach for irregular bandwidths also larger than 10 MHz.
Proposal 2: Incorporate Table 1 (SU, SCS, SSB) (except 12.5; 33 MHz BWs) to the TR.
Proposal 3: Agree to consider the usage of full irregular CHBW also in UL in later releases.
Proposal 4: Adding UE capability/capabilities that indicate the UEs support for irregular bandwidths if to be supported in UL.

Proposal 5: Consider introducing “regular” channel bandwidths of 6 and 7 MHz into TS 38.104 and TS 38.101-1.

Clause 4 contains an update to the TR. 
4	Text Proposal

[Start of Changes]

6.1	Study of larger Channel BW than licenced 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 (indicated in System Information broadcasts well as gNB filter configurations), but the actual number of scheduled RBs is restricted so that it matches actual spectrum allocation ensuring sufficiently large guard bands. 
[image: ]
Figure 6.1.1-1: Using the next larger channel bandwidth (example for 7MHz).
One of the first critical aspects for this approach is the size of guard bands and the anticipated number of schedulable RBs. As 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 is feasible, but that will create 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. [For instance, the number of available RBs can be calculated by taking the actual spectrum allocation size and guard bands from the next lager standard channel. Since the channel filter which is too wide cannot be expected to provide the usual stop-band attenuation at the edges of the irregular channel bandwidth and since the (i)FFT's filtering effect is limited, simulations will be needed to assess the performance degradation and the gap to the RF performance requirements where the margin in dB becomes negative. Using the next lower channel guard bands is in principle possible, but it will most likely result in violated requirements for legacy implementations]. 
Editor’s note: The section within brackets above is to be further analysed and possibly moved to a clause containing more details in later updates of the TR
6.1.2	Example of Wider Channel Bandwidth method, in DL only

A channel bandwidth (MHz) with a transmission configuration equal to the carrierBandwidth (SIB1), e.g. 10 MHz with an irregular bandwidth of 7 MHz as shown in Figure X. The UE would support the next larger standardized channel bandwidth CHBW (10 MHz as in this example) exceeding the irregular BW (or operator block size) to fully utilize the maximum BWP size shown as ‘active PRB’ in Figure 1; so that the UE complies with the transmitter requirements outside the channel bandwidth CHBW.
The figure below illustrates an example of the method with 7MHz where wider CHBW of 10MHz indicated in carrierBandwidth in SIB1.

[image: ]
Figure X: Schematic overview of PRB blanking approach, DL irregular BW support.
The Initial BWP in figure 1 is within the next smaller CHBW in relation to the irregular Bandwidth, this would be 5 MHz in our example. It also contains the SSB for the cell.
For simplicity the corresponding positions in Figure X has been put at the lower edge of the band.
The UE will be configured with a dedicated BWP (BWP#1) and BWP#1 will be active BWP when UE operating (RRC connected) in the irregular BW, BWP#1 has the same #of PRBs in DL as the carrier BW but are not scheduled (blanked) in the orange part in Figure X. In UL the UE will be configured with the next smaller BW (5 MHz).
This asymmetric DL/UL configuration needs to be further studied for ALL the different methods proposed in the Study Item. Since the UE configured BWP is asymmetric in downlink and uplink RAN4 needs to further investigate if there is a need to add the operating band in the table(s) for Asymmetric channel bandwidths clause 5.3.6 of TS38.101-1.
6.1.1.1 Signaling for wider channel bandwidth
Here is one approach to applying necessary signalling for this method. Given an irregular BW of 7MHz.
The gNB broadcasts the carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. The ASN.1 signalling and procedural text in 38.331 (RRC) are written so that a UE may access the cell even if it does not support or comprehend the carrier bandwidth given therein. This is due to the fact that both the width of the carrier and the width of the BWP are given in number of PRBs. The procedural text requires that the UE supports a carrier bandwidth which is equal to or smaller than the carrier bandwidth and a BWP bandwidth which is equal to or larger than the BWP#0 given in SIB1. 
Once the UE established the RRC connection, the gNB performs the RRCReconfiguration in which it takes the UE capabilities into account. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1. As for all dedicated parameters the gNB should take the UE capabilities into account, i.e., it should configure a carrier bandwidth which the UE supports according to its capabilities. Furthermore, the gNB may configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0.
To support irregular carrier bandwidth these existing means could be used as follows: 
A cell could indicate in SIB1 that the carrier bandwidth is 7 MHz and that the initial BWP is 5 MHz wide:
· SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 36 PRBs / subcarrierSpacing = 15 kHz
· SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

While a UE supporting only a carrier bandwidth of 10 MHz would, according to the rules in 38.331, section 5.2.2.4.2, consider the cell as barred (since 7 MHz is too narrow), a UE that support (also) 5 MHz would camp and access and apply a supported carrier bandwidth that it supports and that is smaller than or equal to the value in SIB1. I.e., in this case the UE would consider the carrier to be 5 MHz wide. When the UE connects and when the gNB obtained the UE capabilities, is may find out that the UE supports 5 MHz but not 10 MHz. In this case the gNB continues to use a BWP bandwidth of 5 MHz (either the initial BWP or a dedicated BWP with the same bandwidth). In addition, it may configure a dedicated channel BW of 5 MHz. 
If the gNB discovers that the UE supports also 10 MHz channel bandwidth, it may configure the UE with a dedicated BWP that covers the entire 7 MHz and a UE specific channel bandwidth of 10 MHz (since the NW may only configure values in dedicated signalling that the UE supports according to its capabilities:
· ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
· ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = 36 PRBs

As can be seen, the existing UE capabilities as well as the ASN.1 and procedures for SIB1 and for the RRCReconfiguration provide all necessary means for such configuration. 
6.1.3	Near-Far Rx blocking problem
The following concern relating to UE ACS and blocking performance [X] aspect was discussed and further captured as part of further study, exert shown below:
· WiderCHBW use for the UE in DL and BS in UL with BWP related to network SU is further studied
· What ACS and blocking performance can be expected when only a subset of configured channel BW (the “widerCHBW) RBs are used
· How many RBs can be used
· Whether this is applicable to bands where the WiderBW is not specified (ie a band where >10MHz irregular BW is requested but 15MHz BW is not available in that band)
· Impact of near-far effect is assessed for non-collocated scenario, but WiderCHBW in DL may be applicable to co-located adjacent channels deployment

The issue raised discussing the impact of near-far effect has a potential for impact to the UE, particually in a dense urban scneario where a neighboring cell is close enough to cause blocking type intereference. 
One approach to solve this would be to avoid or limit the use of the full licensed spectrum (aka irregular bandwidth) in such areas where “Near-Far problem” could occur, instead “fall back” as means of configuration to the existing immediately lower regular CHBW I.e. utilize ONLY 5MHz in our examples in this paper.
Another approach to “fall-back” could be controlled by the gNB by means of changing active BWP to “Initial BWP” in case of Rx blocking problems, this will be up to gNB implementation.
In many countries the operator’s are aware of the competitor network (gNB) deployment and hence the first approach can be useful.

6.3	Complexity and efficiency study
6.3.x	Immediately wider regular channel bandwidth
The table below contains an overview of SCS, SU (DL and UL) for the Channel Bandwidths included in the study Item.
Table 6.3.x.1 and XXXX shows an overview of the SCS, SU (DL and UL) and constraints on SSB for the Immediately wider regular channel bandwidth method.

	Target BW
	SCS
	UE CH BW /
RB / SU%
	BS RB / 
SU %
	SSB constraint
	other

	6 MHz
	15 kHz only
	5 / 25 / 75%
	30 / 90%
	Common in exact 20RB overlap
Need to be on SSB raster point
	50kHz GB shift

	7 MHz
	15 kHz and
30 kHz
	5 / 25 / 64%
	35 / 90%
	15kHz Partial overlap only, need to be staggered in time and SSB raster point
	Lost BW due to SSB resources

	11 MHz
	15 kHz only
	10 / 52 / 85%
	57 / 93%
	Common 15 kHz SSB
	50kHz GB shift

	12 MHz
	15 kHz and
30 kHz
	10 / 52 / 78%
10 / 24 / 72%
	62 / 93%
29 / 87%
	Common 15 kHz SSB
	none

	13 MHz
	15 kHz and
30 kHz
	10 / 52 / 72%
10 / 24 / 67%
	62 / 86%
29 / 80%
	Use 12 MHz solution

	
	15 kHz only
	10 / 52 / 72%
	67 / 93%
	Common 15 kHz SSB
	50kHz GB shift



Editor’s note: The text within square brackets in clause 6.1.1 might be moved to this clause possibly with corresponding table(s) including guard band.


6.4	Generic solutions guidance
NOTE: The 6th objective is not an analysis/study but a guidance on solutions. A comparison of the proposed solutions with respect to the criteria in the 6th objective should be included in this clause. 
6.4.x	Immediately wider regular channel bandwidth
-	Generic and future proof solution, the channel bandwidth can be tailored to operator’s needs
-	Works for legacy UEs



[Unchanged Sections]
 
6.6	Legacy UE impact
NOTE: The 8th objective is not an analysis/study but a guidance on solutions
6.6.x	Immediately wider regular channel bandwidth
This approach works with all the legacy UEs. There will be an unbalance in UL and DL BW where UL will be the next smaller regular BW defined and the DL the full irregular BW.
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