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1	Introduction
Currently, RAN4 has made several agreements on way forwards, which relate to channel bandwidths. 

This contribution provides considerations on supported UE channel bandwidths in single CC configuration, considering CC capability together with spectrum utilization, specifically from UE side, and provides a proposal for the CH BW threshold that UE shall support in a single CC configuration.

2	Discussion
The discussion goes through 
· Supported Channel Bandwidths
· CC based Spectrum Utilization
· UE Capability to Support different CH BWs

Supported Channel Bandwidths:
Until RAN4 NR AH#3, RAN4 has made the following agreements on UE supporting CH BWs for each NR band.
· Mandatory channel bandwidths for the UE, shown in Figure 2-1 and Figure 2-2 [2]
· Additionally, RAN4 agreed: Specify 40MHz for 15kHz SCS and 30kHz SCS, and 60MHz for 30kHz and 60kHz SCS. [1] 
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Figure 2-1: UE Mandatory channel bandwidths 1/2
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Figure 2-2: UE Mandatory channel bandwidths 2/2

Observation 1: The agreement to specify 40MHz for 15kHz SCS and 30kHz SCS, and 60MHz for 30kHz and 60kHz SCS is reflected only in 3.3-4.2 GHz and 4.4-4.99 GHz range at the moment.

CC Based Spectrum Utilization: 
For CC based spectrum utilization the following numbers have been agreed, in Figure 2-3. These values are conditional to certain assumptions, defined in the same WF. [5] 
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Figure 2-3: Sub-6GHz spectrum utilization
Irrespective of these assumptions, that may impact on the selected values, the numbers are comparable to spectrum utilization for single CC vs. CA operation in NR. The following table, in Figure 2-4, compares these spectrum utilization numbers for some common CH BWs combinations in aggregated mode by CC based utilization. 
[image: ]Figure 2-4: CC based spectrum utilization of Singe CC vs Aggregated CCs
Looking at the values highlighted in different colours, each representing one channel bandwidth, the following can be seen when comparing the SU to 1CC:
· For 15 kHz SCS
· SU drops ~1.5% when using 2 CCs, and another 1% with 3CCs
· For 30 kHz SCS
· SU drops 5.4 % in 20 MHz decreasing to 2.2% drop in 50 MHz when using 2 CCs, but drops again > 5% when 3 CCs are used
· For 60 kHz SCS
· SU is already low, +- 3% of 90%, but drops below 90% in all cases and even below 80% in 20MHz with aggregated CCs
The above SU comparison is calculated over the entire CH BW. The percentage the SU drops in aggregated combinations compared to the corresponding single CC, is naturally higher.
Further, in Spectrum Utilization for wideband operation [4], it was agreed to look at the following options from UE point of view:
· From UE point of view, there may be two options for further study to define spectrum utilization for  aggregated wideband operation [4]
· Option 1: based on aggregated channel bandwidth
· Option 2: base on per single component carrier
· Option 3: based on the total carrier BW

Observation 2: From UE point of view, if CC based SU is used with aggregated channel bandwidths up to 50 MHz, compared to single CC the utilization drops in a level of 2% in 15 kHz SCS, but has a significant drop in 30 kHz and 60 kHz SCS. 
Observation 3: From system point of view, the wideband SU needs to be the same regardless of how the UE definition is decided. 

UE Capability to support different CH BWs:
It has been agreed that UE maximum channel bandwidth is a UE capability [2] and that it can be different in UL and DL [3]. What remains open is what channel bandwidths shall be supported in each band and how. In the mandatory channel bandwidth discussion, the following was agreed:
· RAN4 should agree some threshold value for which BW’s should be supported by single CC configuration [2]

With views on allowing flexibility for UE implementation to support different channel bandwidths via different number of component carriers, certain aspects should be acknowledged before agreeing to a threshold:
· UL bandwidth support
· In each band, there should be wide enough UL CH BW support to provide enough capacity
· There are certain deployment conditions that require single CC support at least up 25 MHz
· RAN4 agreement for UEs operating with asymmetric CH BWs [3], specifically allows better deployment conditions for the UL and at the same time, for the DL, removing the need to use Intra‑band Contiguous CA vs. like in LTE
· Device Complexity
· It should be ensured the devices in each band do not create market fragmentation
· Devices supporting any channel bandwidth, need to be tested for its bandwidth support, even if it supports them via CA
· Conformance tests for CA and single CC are considered different and for bandwidths that can be supported in either way, would require more difficult selection logic with tests, test points, and redundancy work across RAN5
· CH BW size 
· For any NR LTE re-farming band, there should be a natural progress in supporting a higher CH BW than in LTE. 
· By supporting single CC CH BWs up to 40 or 50 MHz, each re-farmed band would be allowed with more flexible CC pairing in CA.
· Supporting channel bandwidths up to 40 or 50 MHz in refarmed band, together with asymmetric CH BW use would eliminate using intra-band contiguous CA up to same CH width.
· Also, the number of CH BWs per band would still remain relatively small and not a burden to RAN5, assuming the same type of decision-making is used as in LTE with test points.

Observation 4: Before agreeing the UE implementation can support different channel bandwidths via CA, the capability needs to ensure enough capacity on the UL, any band specific deployment conditions, and avoid any market fragmentation. 
Observation 5: Selecting a reasonably wide UE CH BW support per band, at least 40 or 50 MHz, would allow progress, flexibility, and more straightforward testing. 
Proposal 1: For any LTE re-farming band, a threshold requirements for supporting CH BWs by single CC configuration shall be 50 MHz.
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3	Conclusions
Observation 1: The agreement to specify 40MHz for 15kHz SCS and 30kHz SCS, and 60MHz for 30kHz and 60kHz SCS is reflected only in 3.3-4.2 GHz and 4.4-4.99 GHz range at the moment.
Observation 2: From UE point of view, if CC based SU is used with aggregated channel bandwidths up to 50 MHz, compared to single CC the utilization drops in a level of 2% in 15 kHz SCS, but has a significant drop in 30 kHz and 60 kHz SCS. 
Observation 3: From system point of view, the wideband SU needs to be the same regardless of how the UE definition is decided. 
Observation 4: Before agreeing the UE implementation can support different channel bandwidths via CA, the capability needs to ensure enough capacity on the UL, any band specific deployment conditions, and avoid any market fragmentation. 
Observation 5: Selecting a reasonably wide UE CH BW support per band, at least 40 or 50 MHz, would allow progress, flexibility, and more straightforward testing. 
Proposal 1: For any LTE re-farming band, a threshold requirements for supporting CH BWs by single CC configuration shall be 50 MHz.
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Data SCS = 60kHz (for more than 1GHz bands)
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Band 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Band 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Band 7 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Band 8 Yes Yes Yes Yes Yes Yes Yes

Band 20 Yes Yes Yes Yes Yes Yes Yes NA

Band 28 Yes Yes Yes Yes Yes Yes Yes

Band 41 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Band 66 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Band 70 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Band 71 Yes Yes Yes Yes Yes Yes Yes NA

INOTE: 90% spectrum utilization may not be achieved
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