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1
Introduction

In last meeting, some ‘corner cases’ were found for some operating bands, such as band n40, where 15kHz SCS is only supported in 5MHz. In this case, when such operaring bands are operated as intra-band contiguous CA configured as 5MHz + larger than 50MHz, for example 5MHz +60MHz, there are no common μ0 to calculate the CA nominal channel spacing. In this case, we need to come up with some solutions to slove this issue from spec perspective.
In the contribution, we give some dicussions and provide the solution to slove this issue.
2
Discussion

When RAN4 discussed the CA nominal channel spacing issues in the last year RAN4 meetings, the common understanding was that the nominal channel spacing shall be defined in SCS independent manner, which means a fix nominal channel spacing shall be used for intra-band contiguous CA, the main purpose was to resolve the issues that the intra-band contiguous CA may be wrongly interpreted as intra-band non-contiguous CA due to different SCS configurations for each supported channel bandwidths . Therefore, largest μ value among the SCS configurations supported in the operating band for both of the channel bandwidths is adopted in the specification. 

In current TS38.101-1 spec [1], the nominal channel spacing for NR bands without a 100 kHz channel raster is calculated as follow.
while for NR operating bands without a 100 kHz channel raster:
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with
n = µ0
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 with values in MHz, μ0  is the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for the said μ value with μ as defined in TS 38.211.
In light of the above, the μ0 is applicable for both denominator and GBChannel(i),and the GBChannel(i) is based on Table 5.3.3-1, shown as follow.
Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz) (From TS38.101-1)

	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1450
	1410
	1370


From the above table, we can see only 30kHz (i.e. μ =1) is the common numerology for 5MHz and 60/80/90/100MHz channel bandwidths. Therefore it is straightforword to using μ =1 to calculate the nominal channel spacing when there are no common μ for the constituent channel bandwidths for intra-band contigous CA.
For the issues described in the introduction part, considering it is too late to make big changes in the spec, and also to avoid any NBC issues, it is reasonable to add some additional texts in the spec to describe the ‘corner cases’, where  μ =1 is selected.
Next, if  μ =1 is used for the ‘corner cases’, then it is needed to demonstrate the following two issues.

Whether the nominal channel spacing is less than half of the total transmission bandwidth configuration
Whether the aggregated channel bandwidth is larger than sum of the constituent channel bandwidths
It shall be noted that the ‘corner cases’ is only existed for some bands(such as band n40) configured as 5MHz+ 60/80/100MHz intra-band contigous CA according to TS38.101-1 and TS38.104. No ‘corner cases’ are found for NR FR2 band intra-band contiguous CA.
To demonstrate the two above issues, we take 5MHz+ 60/70/80/90/100MHz for exmaple, where only 15kHz SCS is supported in 5MHz channel bandwidth, and 30/60kHz SCS are supported in 60/70/80/90/100MHz channel bandwidths.
Whether the nominal channel spacing is less than half of the total transmission bandwidth configuration
By using the nominal channel spacing equations in the spec, the calculation results are shown in table 1.

Table 1. Nominal channel spacing for 5MHz+ 60/70/80/90/100MHz
	BWlow
(MHz)
	BWhigh
(MHz)
	μ
	BWlow+BWhigh
	abs(GBlow-GBhigh) (MHz)
	Nominal channel spacing

(MHz)
	(NRB,low+NRB,low)/2

(MHz)

	60
	5
	1
	65
	0.32
	32.16
	31.41

	70
	5
	1
	75
	0.46
	37.02
	36.27

	80
	5
	1
	85
	0.42
	42.06
	41.31

	90
	5
	1
	95
	0.38
	47.1
	46.35

	100
	5
	1
	105
	0.34
	52.14
	51.39


It can be seen that the nominal channel spacing values for 5MHz+ 60/70/80/90/100MHz are lager than half of the total transmission bandwidth configuration.

Whether the aggregated channel bandwidth is larger than total of the constituent channel bandwidths
By using the aggregated channel bandwidth equations in the spec, the calculation results are shown in table 2. It shall be noted that all parameters (SCSlow, SCShigh, NRB,low, NRB,high, and BWGB,Channel(k)) for Foffset,low and Foffset,high in the equations are based on μ0.
Table 2. Aggregated channel bandwidth for 5MHz+ 60/70/80/90/100MHz
	BWlow
(MHz)
	BWhigh
(MHz)
	SCSlow
(MHz)
	SCShigh
(MHz)
	μ
	BWlow +BWhigh
(MHz)
	Nominal channel spacing(MHz)
	max(GBlow, GBhigh)
	1/2*BWconfig,left
	1/2*BWconfig,high
	Foffset,low
	Foffset,high
	BWchannel_CA

	60
	5
	0.03
	0.015
	1
	65
	32.16
	0.825
	29.175
	1.965
	30
	2.79
	64.95

	60
	5
	0.06
	0.015
	1
	65
	32.16
	0.825
	29.175
	1.965
	30
	2.79
	64.95

	70
	5
	0.03
	0.015
	1
	75
	37.02
	0.965
	34.035
	1.965
	35
	2.93
	74.95

	70
	5
	0.06
	0.015
	1
	75
	37.02
	0.965
	34.035
	1.965
	35
	2.93
	74.95

	80
	5
	0.03
	0.015
	1
	85
	42.06
	0.925
	39.075
	1.965
	40
	2.89
	84.95

	80
	5
	0.06
	0.015
	1
	85
	42.06
	0.925
	39.075
	1.965
	40
	2.89
	84.95

	90
	5
	0.03
	0.015
	1
	95
	47.1
	0.885
	44.115
	1.965
	45
	2.85
	94.95

	90
	5
	0.06
	0.015
	1
	95
	47.1
	0.885
	44.115
	1.965
	45
	2.85
	94.95

	100
	5
	0.03
	0.015
	1
	105
	52.14
	0.845
	49.155
	1.965
	50
	2.81
	104.95

	100
	5
	0.06
	0.015
	1
	105
	52.14
	0.845
	49.155
	1.965
	50
	2.81
	104.95


It can be seen that the aggregated channel bandwidth  values for 5MHz+ 60/70/80/90/100MHz are lager than total of the constituent channel bandwidths.

Therefore, using  μ =1 is feasible in case there is no common μ defined.
Proposal. In case there is no common μ defined, set μ0=1
Next the proposal 1 shall be reflected in the 38.101-1 spec. The proposed changes are shown as follow.
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 with values in MHz, μ0  is the largest common μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and in case there is no common μ value, μ0=1 is selected. GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for the said μ value with μ as defined in TS 38.211.
Since the nominal channel spacing sections are the general parameters for TS38.101-1, TS38.104, TS37.104 and TS37.141. Therefore series of CRs[2~5] are needed for these specification to reflect proposal 1.

3
Conclusion
In this paper,  we give some discussion on the ‘corner cases’ where there are no common μ0 are found for NR bands, and provide the solution to slove this issue.
Proposal. In case there is no common μ defined, set μ0=1
Also, we provide the CRs[2~5] for series of TS to reflect proposal 1.
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