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1 Introduction
During RAN4 #94e meeting, we provide CR[1] for a slight revision on channel space for CA. 
This paper provides the necessity we propose on the revision for channel space.
2 Discussion
In the current TS 38.101, channel space for CA is specified as below:

	For NR operating bands with a 100 kHz channel raster:
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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.


This definition ensures the nominal channel space is not changing with SCS adoption on each CC, because µ0 is fixed for each CA configurations. For µ0 definition, it is the common largest µ for both channel bandwidths which referenced to Table 5.3.5-1 in TS 38.101. For example, for CA BandA+BandB, the channel bandwidth and SCS is as in Table 1: 30kHz would be µ0 for this configuration.

Table 1: common largest µ for both channel bandwidths

	SCS
	CBW1 on Band A
	CBW2 on Band B

	15kHz
	Yes
	

	30kHz
	Yes
	Yes

	60kHz
	
	Yes


Observation 1: in the current spec, µ0 is the common largest µ for both channel bandwidths which referenced to Table 5.3.5-1 in TS 38.101.
For the reference Table 5.3.5-1, We copy the contents as below.

	Table 5.3.5-1 Channel bandwidths for each NR band

NR band / SCS / UE Channel bandwidth

NR Band

SCS

kHz

5 MHz

10 MHz

15 MHz

20 MHz

25 MHz

30 MHz

40 MHz

50 MHz

60 MHz

80 MHz

904 MHz

100 MHz

n1

15

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

Yes

Yes

Yes

n2

15
Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

Yes

Yes

Yes

n3

15

Yes

Yes

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

Yes

Yes

60

Yes

Yes

Yes

Yes

Yes

n5

15

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

n7

15

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

Yes

Yes

Yes

n8

15

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

n12

15
Yes
Yes
Yes
30
Yes
Yes
60
n20

15

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

n25

15
Yes
Yes
Yes
Yes
30
Yes
Yes
Yes
60
Yes
Yes
Yes
n28

15

Yes

Yes

Yes

Yes5
30

Yes

Yes

Yes5
60

n34

15
Yes
Yes
Yes
30
Yes
Yes
60
Yes
Yes
n38

15

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

60

Yes

Yes

Yes

n39

15
Yes
Yes
Yes
Yes
Yes
Yes
Yes
30
Yes
Yes
Yes
Yes
Yes
Yes
60
Yes
Yes
Yes
Yes
Yes
Yes
n40

15
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
30
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
60
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
n41

15

Yes

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

60

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

n50

15

Yes
Yes

Yes

Yes

Yes

Yes

30

Yes

Yes

Yes

Yes

Yes

Yes

Yes3
60

Yes

Yes

Yes

Yes

Yes

Yes

Yes3



From the table, we found that there is no common largest µ can be found for some Bands. For example, Band n40 5MHz+60MHz, 5MHz only has 15kHz SCS, while 60MHz do not have 15kHz SCS. It is worth noting that this situation is not an edge case.
Observation 2: no common largest µ can be found if µ0 adoption is referenced to Table 5.3.5-1.
For nominal channel space for CA, it is actually a reference value for UE and gNB to judge on contiguous CA or non-contiguous CA. The real channel space can be less than or equal to than the nominal channel space. From the usage of nominal channel space, we propose to change the reference Table for µ0 adoption from Table 5.3.5-1 to Table 5.3.2-1, then each CA configurations can find a common largest µ.
Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	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

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135


Proposal 1: for the definition of nominal channel space, change the reference Table for µ0 adoption from Table 5.3.5-1 to Table 5.3.2-1 to ensure the common largest µ can be found.
Proposal 2: Agree on the CR for channel space for CA:
2.1.1 5.4A.1
Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between two adjacent NR component carriers is defined as the following unless stated otherwise:

For NR operating bands with a 100 kHz channel raster:
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while for NR operating bands without a 100 kHz channel raster:


[image: image4.wmf][MHz]

2

*

015

.

0

2

*

015

.

0

2

spacing

channel

Nominal

1

)

2

(

)

1

(

)

2

(

)

1

(

n

n

Channel

Channel

Channel

Channel

GB

GB

BW

BW

ú

ú

û

ú

ê

ê

ë

ê

-

-

+

=

+


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 common largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.2-1 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.

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.

3 Conclusion

In this contribution we discussed on the open issues on channel space for CA, according to the analysis, we have the following proposals:
Observation 1: in the current spec, µ0 is the common largest µ for both channel bandwidths which referenced to Table 5.3.5-1 in TS 38.101.
Observation 2: no common largest µ can be found if µ0 adoption is referenced to Table 5.3.5-1.
Proposal 1: for the definition of nominal channel space, change the reference Table for µ0 adoption from Table 5.3.5-1 to Table 5.3.2-1 to ensure the common largest µ can be found.
Proposal 2: Agree on the CR for channel space for CA.
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