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1	Introduction
In the channel arrangement formulas for NR contiguous carrier aggregation, there are ambiguities and errors that should be corrected. According to the formulas currently found in TS 38.101-1, TS 38.101-2, and TS 38.104,
· There are ambiguities and errors in formulas related to CA channel arrangement, resulting in risk of misinterpretation.
· According to TS 38.101-1 and TS 38.101-2, the UL aggregated channel bandwidth exceeds the sum of CC bandwidths with several combinations of CC bandwidths and SCSs. This should not be allowed.
· The aggregated channel bandwidth depends on the SCSs used in the CCs, which is undesirable.
Note: What is said in this contribution about parameters Foffset,low and Foffset,high (in formulas for single subblock) applies also to Foffset,block,low and Foffset,block,high (in formulas for multiple subblocks).
2	Discussion
Problem 1: In TS 38.101-1 clause 5.4A.1, TS 38.101-2 clause 5.4A.1, and TS 38.104 clause 5.4.1.2, the wording “for the said 𝜇 value” has caused confusion.
Proposed solution 1: Replace “for the said 𝜇 value” with “for 𝜇=𝜇0”.

Problem 2: In 38.101-1 and 38.101-2, statement BWGB = max(BWGB,Channel(k)) does not specify whether the maximum should be taken across all values of SCS or across all values of k or across all values of both SCS and k.
[bookmark: _GoBack]Proposed solution 2: For the UE Define ), indicating that the maximum is taken across the CCs, and the included minimum guard band widths correspond to, the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths (see the definition of CA channel spacing).
Problem 3: The definitions of channel spacing, Foffset,low, and Foffset,high result in subblock bandwidth that exceeds the sum of CC bandwidth in the UL. This occurs with numerous combinations of channel bandwidths and SCSs in both FR1 and FR2. This should not be allowed.
See the table provided in Appendix for the problematic aggregated channel bandwidths.
The excessive subblock bandwidth results from
· using NRB and minimum guard band widths based on different SCS values in the formulas of Foffset,low and Foffset,high.
· using minimum guard band widths based on different SCSs in the channel spacing formula and the Foffset,low and Foffset,high formulas.
Fig. 1 illustrates the guard exchange mechanism used in 38.101-1 and 38.101-2 (implemented jointly by the formulas of channel spacing and Foffset,low/high) and rounding of the channel spacing.
Proposed solution 3: To be solved.
This problem does not exist in the base station because 38.104 has a different definition of Foffset,low and Foffset,high. [1][2]
[image: ]
Fig. 1: Guard exchange and rounding of channel spacing
4	Conclusions
The CA channel arrangement formulas contain typos, ambiguities, and errors that need to be fixed.
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6	Appendix
The tables below present FR1 and FR2 UL subblock bandwidths according to the CA channel arrangement formulas of TS 38.101-1 V16.2.0 and TS 38.101-2 V16.2.0 for all possible combinations of CC bandwidths and SCSs. The minimum SCS-based channel raster is assumed because it maximizes the channel spacing. In the tables, red color indicates that the subblock bandwidth exceeds the sum of CC bandwidths.
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						Aggregated channel bandwidth [MHz]

		CHBW [MHz] ?				5		5		10		10		10		15		15		15		20		20		20		25		25		25		30		30		30		40		40		40		50		50		50		60		60		70		70		80		80		90		90		100		100

		SCS [kHz] ?				15		30		15		30		60		15		30		60		15		30		60		15		30		60		15		30		60		15		30		60		15		30		60		30		60		30		60		30		60		30		60		30		60

		CHBW [MHz]		SCS [kHz]

		5		15		9.965		10.21		14.88		15.21		15.53		19.97		20.21		20.53		24.88		25.21		25.71		29.97		30.21		30.71		34.88		35.21		35.53		44.88		45.21		45.89		54.88		55.21		55.71		65.21		65.89						85.21		85.71		95.21		95.71		105.21		105.71

		5		30		10.23		9.95		15.00		14.95		15.27		19.95		19.95		20.27		24.72		24.95		25.45		29.70		29.95		30.45		34.61		34.95		35.27		44.61		44.95		45.63		54.61		54.95		55.45		64.95		65.63						84.95		85.45		94.95		95.45		104.95		105.45

		10		15		14.88		14.98		19.95		20.28		20.60		25.04		25.28		25.60		29.77		30.10		30.60		34.86		35.10		35.60		39.95		40.28		40.60		49.59		49.92		50.60		59.77		60.10		60.60		69.92		70.60						90.10		90.60		100.10		100.60		110.10		110.60

		10		30		15.23		14.95		20.30		19.93		20.25		25.25		24.97		25.25		29.84		29.75		30.25		34.79		34.75		35.25		39.74		39.93		40.25		49.46		49.57		50.25		59.41		59.75		60.25		69.57		70.25						89.75		90.25		99.75		100.25		109.75		110.25

		10		60		15.57		15.30		20.64		20.28		19.90		25.59		25.32		24.94		30.18		29.82		29.90		35.13		34.86		34.90		40.08		39.72		39.90		49.80		49.44		49.90		59.70		59.41		59.90		69.60		69.90						89.58		89.90		99.66		99.90		109.74		109.90

		15		15		19.97		19.93		25.04		25.23		25.55		29.99		30.23		30.55		34.72		35.05		35.55		39.81		40.05		40.55		44.90		45.23		45.55		54.54		54.87		55.55		64.72		65.05		65.55		74.87		75.55						95.05		95.55		105.05		105.55		115.05		115.55

		15		30		20.23		19.95		25.30		24.97		25.29		30.25		29.97		30.29		34.84		34.79		35.29		39.79		39.79		40.29		44.74		44.97		45.29		54.46		54.61		55.29		64.45		64.79		65.29		74.61		75.29						94.79		95.29		104.79		105.29		114.79		115.29

		15		60		20.57		20.30		25.64		25.28		24.94		30.59		30.32		29.94		35.18		34.82		34.94		40.13		39.86		39.94		45.08		44.72		44.94		54.80		54.44		54.94		64.70		64.45		64.94		74.60		74.94						94.58		94.94		104.66		104.94		114.74		114.94

		20		15		24.88		24.70		29.77		29.82		30.14		34.72		34.82		35.14		39.97		40.30		40.80		45.00		45.24		45.74		50.09		50.42		50.74		59.79		60.12		60.80		69.97		70.30		70.80		80.12		80.80						100.30		100.80		110.30		110.80		120.30		120.80

		20		30		25.23		24.95		30.12		29.75		29.79		35.07		34.79		34.79		40.32		39.95		40.45		45.21		44.93		45.39		50.16		50.07		50.39		59.94		59.77		60.45		69.84		69.95		70.45		79.77		80.45						99.95		100.45		109.95		110.45		119.95		120.45

		20		60		25.75		25.48		30.64		30.28		29.90		35.59		35.32		34.94		40.84		40.48		39.92		45.73		45.46		44.90		50.68		50.32		49.94		60.46		60.10		59.92		70.36		70.00		69.92		80.26		79.92						100.24		99.92		110.32		109.92		120.40		119.92

		25		15		29.97		29.69		34.86		34.77		35.09		39.81		39.77		40.09		45.00		45.19		45.69		49.95		50.19		50.69		55.04		55.37		55.69		64.68		65.01		65.69		74.86		75.19		75.69		85.01		85.69						105.19		105.69		115.19		115.69		125.19		125.69

		25		30		30.23		29.95		35.12		34.75		34.83		40.07		39.79		39.83		45.26		44.93		45.43		50.21		49.93		50.43		55.16		55.11		55.43		64.88		64.75		65.43		74.78		74.93		75.43		84.75		85.43						104.93		105.43		114.93		115.43		124.93		125.43

		25		60		30.75		30.48		35.64		35.28		34.90		40.59		40.32		39.94		45.78		45.42		44.90		50.73		50.46		49.90		55.68		55.32		54.94		65.40		65.04		64.90		75.30		74.94		74.90		85.20		84.90						105.18		104.90		115.26		114.90		125.34		124.90

		30		15		34.88		34.60		39.95		39.72		40.04		44.90		44.72		45.04		50.09		50.14		50.64		55.04		55.14		55.64		59.99		60.32		60.64		69.71		69.96		70.64		79.81		80.14		80.64		89.96		90.64						110.14		110.64		120.14		120.64		130.14		130.64

		30		30		35.23		34.95		40.30		39.93		39.69		45.25		44.97		44.69		50.44		50.07		50.29		55.39		55.11		55.29		60.34		59.97		60.29		70.06		69.69		70.29		79.96		79.79		80.29		89.85		90.29						109.83		110.29		119.91		120.29		129.99		130.29

		30		60		35.57		35.30		40.64		40.28		39.90		45.59		45.32		44.94		50.78		50.42		49.94		55.73		55.46		54.94		60.68		60.32		59.94		70.40		70.04		69.94		80.30		79.94		79.94		90.20		89.94						110.18		109.94		120.26		119.94		130.34		129.94

		40		15		44.88		44.60		49.59		49.44		49.76		54.54		54.44		54.76		59.79		59.92		60.42		64.68		64.86		65.36		69.71		70.04		70.36		79.95		80.28		80.96		90.07		90.40		90.90		100.16		100.84						120.16		120.66		130.10		130.60		139.98		140.48

		40		30		45.23		44.95		49.94		49.57		49.41		54.89		54.61		54.41		60.14		59.77		60.07		65.03		64.75		65.01		69.98		69.69		70.01		80.30		79.93		80.61		90.14		90.05		90.55		99.97		100.49						119.81		120.31		129.79		130.25		139.75		140.13

		40		60		45.93		45.66		50.64		50.28		49.90		55.59		55.32		54.94		60.84		60.48		59.92		65.73		65.46		64.90		70.68		70.32		69.94		81.00		80.64		79.90		90.84		90.48		89.92		100.68		99.94						120.48		119.92		130.50		129.94		140.46		139.90

		50		15		54.88		54.60		59.77		59.40		59.66		64.72		64.44		64.66		69.97		69.82		70.32		74.86		74.76		75.26		79.81		79.94		80.26		90.07		90.12		90.80		99.97		100.30		100.80		110.06		110.74						130.06		130.56		140.00		140.50		149.88		150.38

		50		30		55.23		54.95		60.12		59.75		59.38		65.07		64.79		64.42		70.32		69.95		69.97		75.21		74.93		74.91		80.16		79.79		79.91		90.42		90.05		90.45		100.32		99.95		100.45		110.15		110.39						129.95		130.21		139.97		140.15		149.93		150.03

		50		60		55.75		55.48		60.64		60.28		59.90		65.59		65.32		64.94		70.84		70.48		69.92		75.73		75.46		74.90		80.68		80.32		79.94		90.94		90.58		89.92		100.84		100.48		99.92		110.68		109.94						130.48		129.92		140.50		139.94		150.46		149.90

		60		30		65.23		64.95		69.94		69.57		69.57		74.89		74.61		74.57		80.14		79.77		80.23		85.03		84.75		85.17		89.98		89.85		90.17		100.18		99.97		100.65		110.08		110.15		110.65		119.97		120.65						139.97		140.47		149.91		150.41		159.79		160.29

		60		60		65.93		65.66		70.64		70.28		69.90		75.59		75.32		74.94		80.84		80.48		79.92		85.73		85.46		84.90		90.68		90.32		89.94		100.88		100.52		99.94		110.78		110.42		109.94		120.68		119.94						140.48		139.92		150.50		149.94		160.46		159.90

		70		30

		70		60

		80		30		85.23		84.95		90.12		89.75		89.55		95.07		94.79		94.55		100.32		99.95		100.21		105.21		104.93		105.15		110.16		109.83		110.15		120.18		119.81		120.45		130.08		129.95		130.45		139.97		140.45						159.95		160.45		169.97		170.39		179.93		180.27

		80		60		85.75		85.48		90.64		90.28		89.90		95.59		95.32		94.94		100.84		100.48		99.92		105.73		105.46		104.90		110.68		110.32		109.94		120.70		120.34		119.92		130.60		130.24		129.92		140.50		139.92						160.48		159.92		170.50		169.94		180.46		179.90

		90		30		95.23		94.95		100.12		99.75		99.63		105.07		104.79		104.63		110.32		109.95		110.29		115.21		114.93		115.23		120.16		119.91		120.23		130.12		129.79		130.47		140.02		139.97		140.47		149.91		150.47						169.97		170.47		179.97		180.47		189.93		190.35

		90		60		95.75		95.48		100.64		100.28		99.90		105.59		105.32		104.94		110.84		110.48		109.92		115.73		115.46		114.90		120.68		120.32		119.94		130.64		130.28		129.94		140.54		140.18		139.94		150.44		149.94						170.42		169.94		180.50		179.94		190.46		189.90

		100		30		105.23		104.95		110.12		109.75		109.71		115.07		114.79		114.71		120.32		119.95		120.37		125.21		124.93		125.31		130.16		129.99		130.31		140.00		139.75		140.43		149.90		149.93		150.43		159.79		160.43						179.93		180.43		189.93		190.43		199.93		200.43

		100		60		105.75		105.48		110.64		110.28		109.90		115.59		115.32		114.94		120.84		120.48		119.92		125.73		125.46		124.90		130.68		130.32		129.94		140.52		140.16		139.90		150.42		150.06		149.90		160.32		159.90						180.30		179.90		190.38		189.90		200.46		199.90
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						Aggregated channel bandwidth [MHz]

		CHBW [MHz] ->				50		50		100		100		200		200		400

		SCS [kHz] ->				60		120		60		120		60		120		120

		CHBW [MHz]		SCS [kHz]

		50		60		99.86		100.49		150.58		150.49		250.58		250.49		450.49

		50		120		100.55		99.80		149.89		149.80		249.89		249.80		449.80

		100		60		150.58		149.83		199.90		199.87		299.90		299.81		499.81

		100		120		150.55		149.80		199.93		199.84		299.93		299.84		499.84

		200		60		250.58		249.83		299.90		299.87		399.86		399.83		599.77

		200		120		250.55		249.80		299.87		299.84		399.89		399.80		599.80

		400		120		450.55		449.80		499.87		499.84		599.83		599.80		799.84
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