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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 focus will be discussing overlapping bandwidth approach.  
2.	Discussion
As mentioned, this contribution focuses on the approach utilizing smaller UE channel BWs overlapping to create a block side of a larger channel bandwidth to cover the full single licensed spectrum (operator) block.  
For NR the BS can configure any carrierBandwidth of a serving cell that is not necessarily aligned with the channel bandwidth specified for the UE. The carrierBandwidth is indicated in terms of resource blocks (PRB) fitting the available spectrum block with due allowance of internal guard bands on either side of the PRBs. This approach would then have some areas of concern when it comes to UE RF requirements, and the following example of block size of 13 MHz where UE dedicated bandwidth of 10 MHz and 5 MHz are used to overlap in order to create the 13 MHz block size.  The network can configure the UE with dedicated CHBW smaller than the (irregular) spectrum block size. The Network will ensure that the UEs configured with dedicated bandwidths will be scheduled in a way that no collisions will occur. In the example two existing UE channel bandwidths of 10MHz are overlapped in frequency. The initial bandwidth part (BWP#0) and the corresponding CORESET#0 fits within both of the configured UE dedicated channel bandwidths. With the 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) means that the overlapping initial bandwidth part (BWP#0) must fit within the overlapping portions of the UE channel bandwidths (BWP#1 and BWP#2 in Figure 1).  This does not work for block sizes less than 10 MHz.
Observation 1: Overlapping UE channel bandwidths approach can only be considered for operator block size larger than 10 MHz due to CORESET#0 size.
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[bookmark: _Ref60818007]Figure 1: Overlapping bandwidths in a spectrum block size not aligned with standardized channel bandwidths

2.1	Unwanted emission limits

For unwanted emissions,  ACLR and spurious emissions requirements in which these requirements are only specified outside the channel bandwidths for any PRB (Physical Resource Block) allocation inside the channel bandwidth, but not ensured outside specific PRB allocations inside the said channel bandwidth or outside BWP (bandwidth parts) configured within the channel bandwidth.
If the carrierBandwidth and the internal guard bands are not aligned with the maximum PRB configuration (the maximum transmission bandwidth configuration) and the internal guard of a UE channel bandwidth (MHz), the UE may not meet regular unwanted emissions requirements. To this end one approach may be to have the procedure for UE initial access to a cell was modified such that a cell is considered suitable only if the UE supports a channel bandwidth (MHz) with a maximum transmission bandwidth configuration (PRB) less than or equal to the carrierBandwidth thus ensuring that any attached UE would not violate regulatory emissions requirements.
2.2	UE power back-off and MPR

The maximum power reduction (MPR) is in place to help facilitate compliance with unwanted emissions requirements. The MPR depends on the PRB (frequency) allocation within the channel bandwidth as shown in the example in the figure below. The inner, outer and edge allocations are specified in terms of the position and number of consecutive PRBs in the frequency domain and the maximum bandwidth configuration, and hence tied to the channel bandwidth.
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For compliance with regional-specific unwanted emissions limits applicable in certain geographical areas the UE is allowed additional MPR (A-MPR). These limits are indicated to the UE by the BS (network signalling values). The A-MPR is also dependent on the PRB allocation and tied to the channel bandwidth. The full carrierBandwidth would not be tested per UE channel bandwidth using this overlapping approach but only for the BWP#1 and BWP#2 example shown in Figure 1.

2.3	Spectrum Utilization

Note that the Spectrum Utilization (SU) for the case with overlapping UE CHBWs from a UE point of view is limited to the configured UE dedicated CHBW. In the example in Figure 1 that would be 10MHz and not the full Block Size of 13MHz. From a NW point of view the spectrum could be considered more utilized since the UEs served will be distributed within the full Block size (Irregular BW). 
RAN4 should consider on a definition on SU for these irregular bandwidth cases.
Observation 2: The SU will be different and “unbalanced” between the NW and a single UE.
Observation 3: RAN4 should consider on a definition on SU for these irregular bandwidth cases.

3.	Conclusions
In this paper we make the following observations:
Observation 1: Overlapping UE channel bandwidths approach can only be considered for operator block size larger than 10 MHz due to CORESET#0 size.
Observation 2: The SU will be different and “unbalanced” between the NW and a single UE.
Observation 3: RAN4 should consider on a definition on SU for these irregular bandwidth cases. 
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Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

N WPR (dB)
Modulation Edge RB allocations Outer RB allocations Inner RB allocations
<357 <12 <02
Pif2 BPSK =052 <05 0
DFTs. | PU2BPSKw P2 <052 <02 0
b |_BPSKDMRS
QPSK <1 0
16 QAM <2 =1
64 QAM <25
256 QAM =45
QPSK <3 =15
CP-OFDM 16 QAM <3 =2
64 QAM <35
256 QAM <65

NOTE 1: Applicable for UE operating in TDD mode with Pi2 BPSK modulation and UE indicates support for UE
capability powerBoosting-pizBPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in

yadio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0

dB MPR is 26 dBm.

Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79

with Pif2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in

radio frame are used for UL transmission for bands nd0, n41., n77, n78 and n79

NOTE 2





