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Introduction
Considerations on how to resolve the existing discrepancy between specified NR-U Intra-band Contiguous CA combinations and nominal channel spacing are provided in this contribution.
1. Discussion
It was pointed out in [1] that nominal channel spacing is not always met with some NR-U channel combinations. WF to study alternatives was agreed in [2], which basically suggest that either nominal channel spacing may be exceeded by certain amount for NR-U, or that combinations exceeding nominal channel spacing are non-contiguous.
The allowed NR-U channel locations are specified explicitly by NR-ARFCN numbers in Tables 5.4.2.3-2, 5.4.2.3-3, and 5.4.2.3-4 for NR-U bands n46, n96, and n102, respectively.
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Figure 1 Allowed NR-ARFCN's for NR-U bands

Nominal NR channel spacing is specified in 5.4A.2:
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Figure 2 Nominal Channel Spacing for CA
To re-cap nominal channel spacing rules, Intra-band CA combination with channel spacing with is larger than nominal channel spacing is considered Intra-band Non-Contiguous Combination. Notably, there is no limit how much larger the channel spacing needs to be to be called non-contiguous; any number larger than 0 kHz suffices.
We did calculate the Channel positions for all NR-U bands and looked which Contiguous Intra-band Channel combinations are possible using the current nominal channel spacing. Please note that “Applicable with current spec?” column compares respective NR CA configuration existing in current TS38.101-1. If all BW combinations included in current TS38.101-1 are possible, then that column shows “Yes”. If only some of the BW combinations are possible, ten this column shows “Partially”. Finally, if none of the BW combinations are possible, this column shows “No”.
[bookmark: _Ref158805773]Table 1 Applicable Channel Bandwidth combinations using Nominal Channel Spacing
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For convenience we constructed a respective table for TS38.101-1
[bookmark: _Ref158805784]Table 2 Intra-band Contiguous CA combinations for NR-U bands
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Comparing Table 1  and Table 2, it is obvious that several channel BW combinations are not feasible with nominal channel spacing rules. For instance, for 2CC combinations 20-40, 20-80, 40-60, 40-80 channel BW combinations are not feasible for n46, n96, and n102 as per current nominal channel spacing
To resolve this issue, we envision three alternatives: 
1) To modify nominal channel spacing to align with specified NR-U NR-ARFCN’s to allow using all currently specified Intra-band contiguous CA combinations
2) To modify the allowed NR-U NR-ARFCN’s in a way that they would allow using all currently specified Intra-band contiguous CA combinations. 
3) To modify the specified Intra-band contiguous CA combinations by removing the unfeasible ones and by adding new Intra-band Non-contiguous CA combinations to allow using specified NR-U NR-ARFCN’s and to keep compliance with nominal channel spacing
None of the options is superior to others in our view. 
Modifying nominal channel spacing might have unknown impacts to chipset operation, and in addition it would have potential backwards compatibility issue.
NR-ARFCN’s were specified with great attention at the time, so changing those should not be done with light grounds. Backwards compatibility issues could emerge in this alternative as well.
Modifying specified Intra-band contiguous CA combinations would resolve the nominal channel spacing issue, but it would create several new kind of combinations; just to give a few examples e.g CA_n46N with 20+20+20+20 could translate to CA_n46(B-B) or to CA_n46(A-M), CA_n46O with 20+20+20+20+20 could translate to CA_n46(B-M) and CA_n46O with 60+40+40+40+40 could translate to CA_n46(A-B-B) and so on. 
This matter should be discussed in RAN4 among the interested companies. Initially, we expect final decisions would not be made during Athens meeting but during April/May instead.
2. Conclusion
Considerations how to address the existing discrepancy between Nominal Channel Spacing and specified NR-U Intra-band contiguous CA band combinations were provided in this contribution.
To get interested companies’ comments, discussions should be carried out in RAN4 among interested companies with decisions expected during April/May 2024 timeframe.
3. Reference
[1] R4-2321677, “On nominal channel spacing for NR-U”, Skyworks Solutions Inc.
[2] R4-2321928, “WF on nominal channel spacing for NR-U”, Skyworks Solutions inc.
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Table 5.4.2.3-2: Allowed Negr (NR-ARFCN) for operation in Band nd6.

Channol “Allowed Neer
Bandwidth

T0 MHz 782000, 768668

20MHz 744000, 745332, 746668, 748000, 749332, 750668, 752000,

753332, 754668, 756000, 765332, 766668, 768000, 760332,
770668, 772000, 773332, 774668, 776000, 777332, 778668,
780000, 781332, 783000, 784332, 785668, 787000, 788332,
789668, 701000 792332, 793668

Tablo 5.4.2.33:

Allowed Naer (NR-ARFCN) for operation in Band n96

Ghannel

iiowod Necr

Mz

797000, 795332, 799668 801000, 802332, 803668, 805000,
/806332, 807668, 809000, 810332 811668, 813000, 814332,
815668, 817000, 818332, 819668, 821000, 822332 623668,
1825000, 826332 827668, 829000, 830332. 831568, 833000,
834332, 835668, 837000, 838332, 539668, 841000, 842332,
1843668, 845000, 46332, 847668, 849000, 850332. 851668,
1853000, 854332 855668, 857000, 856332, 859668, 861000,
1862332, 863668, 865000, 866332, 867668, 869000, 870332,
67168, 873000, 874332

£ 744668, 746000, 748668, 751332, 754000 755332, 766000,
767332, 770000, 772668, 775332, 778000, 780668, 783668,
786330 767668, 790332, 793000

GowHz 745332, 746668, 748000, 752000, 753332, 754668, 766668,

768000, 769332, 773332, 774668, 778668, 780000, 784332,
785668, 791000, 702332

L3 746000, 747332, 752668, 754000, 767332, 768668, 774000,
776332, 785000, 791668

'NOTE: 10 Mz channel bandwidth shall oly apply In ceran regions where
the absence of non 3GPP technologies can be guaranteed on a
long-term basis in this version of specification.

o

797668, 800332, 803000, 805668, 808332, BTT000, 813668,
816332, 819000 821668, 824332 827000, 829668, 832332,
‘835000, 837668, 840332, 843000, 845668, 848332 851000,
1853668, 856332, 859000, 861666, 864332, 867000, 869668,

s

T

‘Tablo 5.4.2.3-4: Allowed Nuer (NR-ARFCN) for operation in Band n102

Channel “Allowed Nner
Bandwidth
Z0MHz 757000, 798332, 799668, BOT000, 802332, 803668, 805000,

806332, 807668, 809000, 810332, 811668, 813000, 814332,
815668, 817000, 818332, 819668, 821000, 622332, 823668,
825000, 826332 827668

£ 757668, 800332, 803000, BUS668, B0B332, 611000, 613668,
£16332. 819000, 821668, 824332. 827000
GOz 798332, 799668, 803668, 805000, 809000, 810332, 814332,

815665, 810668, 821000, 825000,

EIT 799000, 804332, 809668, 815000, 820352 625668
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‘Nominal channel spacing

with

‘where BWchmack1) and BWchane are the channel bandwidths of the two respective NR component carriers according
to Table 5.3.2-1 with values in MHz, u is the largest  value among the subcarrier spacing configurations supportcd in
the operating band for both of the channel band widths according to Table 5.3.5-1 and GBcrumeiy is the minimum guard
‘band for channel bandwidth i according to Table 5.3.3-1 for the said  value with « as defined in TS 38.211. In case
there is no common p value for both of the channel bandwidths, =1 is selected and GBiu is the minimum guard
band for channel bandwidth i according to Table 5.3.3-1 for =1 with s defined in TS 38.211.

‘The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common
‘multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performance in a

particular deployment scenario.

For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different
sub-blocks shall be larger than the nominal channel spacing defined in this clause.
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NR CA 

Configuration

# of CC's

Applicable with 

current spec?

2 20, 60 20

2 40 40

CA_n46C 2 60, 80 60, 80 Yes

CA_n46D 3 80 80 80 Partially

CA_n46M 3 20 20 20 Partially

CA_n46N 4 - - - - No

CA_n46O 5 - - - - - No

2 20 20, 60

2 40 40

2 80 80

2 80 60

CA_n96D 3 80 80 80 Partially

CA_n96E 4 - - - - No

2 20 20, 60

2 40 40

2 80 80

80 60

CA_n102D 3 80 80 80 Partially

CA_n102E 4 - - - - No

Partially CA_n102C

CA_n96B

Partially

CA_n96C Partially

CA_n102B Partially

Applicable CC BW's

Partially CA_n46B
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Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band

contiguous CA

NR CA configuration | Bandwidth combination set

NRCA | UplinkCA | Channel | Channel | Channel | Channel | Channel | Maximum | Bandwidth
configuratio | configurati | bandwidth | bandwidths | bandwidth | bandwidth | bandwidt | aggregate | combination
n ons or sfor | forcamier | sfor s for hs for a set
single carrier (MHz) carrier | carrier | carrier | bandwidt
uplink (MHz) (MHz) (MHz) (MHZ) | h(MHZ)
carrier’
CA_ndeB - 20,4060 | 20.40 00 T
CA_n46C - 60.80 60,80 160 0
CA_n46D - 50,80 50 50 240 0
CA_nd6M - 20.40.60 | 20,40 20,40 120 [
CA_nd6N Void [
20,4060 | 2040 2040 2040 180 1
CA_N460 - 20,60 20,40 20,40 20,40 2040 220 [
CANG6E | CAnG6B | 2040 | 20.40,60 100 0
20
CANGEC_| CA_nS6C. E 40,60.80 160 T
CA_n06D 80 80 60,20 240 0
CA_nG6E 80 80 E E 320 [
CANM028 | CAni02B | 20,40 | 20.40,60. 100 0
20
CANM02C_| CA_n102C E 40,60.80 160 T
CA_n102D - 80 80 60,20 240 0
CAN02E - 80 80 E E 320 [
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