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1.	Introduction
During RAN4#97-e initial discussions took place regarding the study of channel bandwidths which are currently not aligned with 3GPP definitions.  According to the agreed workplan [1] the goal for the current RAN4 (#98-e) meeting was to provide solutions and thereby continue discussions on both using larger bandwidths and overlapping channel bandwidth approach.  

Excerpt from workplan [1]
End of RAN4 #98-e (January 2021):
Reach agreement on CBWs to study as part of the SI
Continue discussions on the potential and impacts for using larger bandwidth than the operator licensed bandwidth
Continue discussion on the potential and impacts for overlapping channel bandwidths, from either/both UE and BS perspective
Continue discussion on the potential and impacts of adding new bandwidths
Identify which CBWs are supportable/not supportable by overlapping bandwidths or wider bandwidths
Initial discussions on specification and testing complexity
Initial discussions on impacts to other WG of the solutions
Identify key UE RF requirements such as MPR/A-MRP
Identify key aspects for BS RF requirements
Initial discussions on complexity and efficiency of standardized solutions vs. proprietary solutions
Consider flexibility of proposed solutions

In this contribution, the goal is to focus on operator licensed bandwidths between 5 MHz and 10 MHz cases.  For these channel bandwidths the solution of overlapping UE channel bandwidths is not possible since the minimum bandwidth of COREST#0 provides complications as it will not fit within both overlapping UE channel bandwidths. 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 possible given the minimum bandwith of CORESET#0. Hence the PRB blanking solution is suggested.
2.	Discussion
As mentioned above, the scenarios where the operating bandwidth is between 5 MHz and 10 MHz overlapping UE channel bandwidths is not possible. It is the aim of this contribution to put forth a 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 may prove to be the more generic approach.
The approach is simple, 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 in the system information that is greater than the bandwidth of the operator block (MHz) in order for all UEs to attach to the network. The premise can be illustrated below where 7 MHz is an example block size:
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[bookmark: _Ref60818007]Figure 1: Overview of PRB blanking approach including Guard Band (GB) 
The maximum UL and DL BWP size configured within the operator block with the remaining PRBs blanked (illustrated in Figure 1 in red) 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.
An example: a channel bandwidth (MHz) with a transmission configuration equal to the carrierBandwidth, e.g. 10 MHz with an operator block of 7 MHz as shown in Figure 1.The UE would support the next larger standardized channel bandwidth CHBW (10 MHz as in this example) just exceeding the 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.
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).
Observation 2: reduced set of requirements for the irregular bandwidth, only regulatory emissions requirements are required for irregular bandwidths if next largest standardized bandwidth is supported.
To overcome this future UEs operating in an irregular BW might need to indicate if it is compliant with irregular bandwidth requirements while operating using the blanking approach. This support might be indicated as part of UE capabilities.
One important aspect to further consider is the internal guard band (GB) that is required for the “Active PRBs” that the UE is scheduled with. In figure 1 a generalized overview of different GBs is presented, providing the possibility to define different granularity of the number of Active PRBs and the blanking BW depending on the n and m parameters in picture 1.
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.
Proposal 1: Consider adding a UE capability that indicate the UEs support for irregular bandwidths.

2.1	Spectrum Utilization for blanking

The Spectrum utilization for the blanking approach will be equal to the Irregular BW (Block size). And at the same level from both a NW and a UE point of view, so not “unbalanced” as for the UE CHBW overlapping case. This obvioulsy given that the UE fulfills the above 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.
Observation 3: SU for the blanking approach is equal on both UE and NW side and optimized to the irregular BW.
Observation 4: 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.



3.	Conclusions
In this contribution a suitable generic solution is given where in particular the solution of overlapping UE channel bandwidths has constraints when considering the CORESET#0 size.  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.
The following observations and proposals are made:
[bookmark: _Hlk61459816]Observation 1: For irregular bandwidths between 5 and 10MHz the overlapping UE channel bandwith solution is not possible given the minimum bandwith of CORESET#0. Hence the PRB blanking solution is suggested.
Observation 2: Reduced set of requirements for the irregular bandwidth, only regulatory emissions requirements are required for irregular bandwidths if next largest standardized bandwidth is supported.
Observation 3: SU for the blanking approach is equal on both UE and NW side and optimized to the irregular BW.
Observation 4: 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.
Proposal 1: Consider adding a UE capability that indicate the UEs support for irregular bandwidths.
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