
3GPP TSG-RAN WG4 Meeting #86Bis                                  R4-1804112
Melbourne, Australia, April 16 – 20, 2018
Agenda item:
7.3.2.1
Source: 
Intel Corporation
Title: 
On NR CA nominal channel spacing
Document for:
Approval
0
Summary

This contribution discusses the issue in NR CA nominal channel spacing and proposes a solution.

1
Introduction

In the current Rel-15 NR specification, the NR CA nominal channel spacing depends on the SCS. This would cause confusion to UE.

2
Discussion
In TS36.101, the nominal channel spacing between two adjacent component carriers in intra-band contiguous CA is given as below.
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In TS38.101-1, the nominal channel spacing between two adjacent component carriers in intra-band contiguous CA for NR operating bands with 100 kHz channel raster is given as below.
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In TS38.101-1, the nominal channel spacing between two adjacent component carriers in intra-band contiguous CA for NR operating bands with 15 kHz channel raster is given as below.
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The following two tables are reproduced, which are for maximum transmission bandwidth configuration and minimum guard band for FR1.

Table 1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	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

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

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


Table 2: Minimum guard band for each UE channel bandwidth and SCS (kHz)

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

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

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


When two component carriers’ bandwidths are symmetrical, below is the comparison of CA nominal channel spacing between LTE, NR with 100 kHz channel raster, and NR with 15 kHz channel raster:
	CA combination
	LTE
	NR with 100kHz channel raster
	NR with 15kHz channel raster

	
	
	15kHz SCS
	30kHz SCS
	60kHz SCS
	15kHz SCS
	30kHz SCS
	60kHz SCS

	10+10 MHz
	9.9
	9.9
	9.9
	9.9
	9.99
	9.99
	9.96

	15+15 MHz
	15
	15
	15
	15
	15
	15
	15

	20+20 MHz
	19.8
	19.8
	19.8
	19.8
	19.995
	19.98
	19.98


Observation 1: When the bandwidths of the two component carriers are the same, the nominal channel spacing of LTE and NR with 100 kHz channel raster are the same regardless of different SCS.
Observation 2: When the bandwidths of the two component carriers are the same, the nominal channel spacing of NR with 15 kHz channel raster depends on SCS except for the 15+15 MHz case.

When two component carriers’ bandwidths are asymmetrical, below is the comparison of CA nominal channel spacing between LTE, NR with 100 kHz channel raster, and NR with 15 kHz channel raster:

	CA combination
	LTE
	NR with 100kHz channel raster
	NR with 15kHz channel raster

	
	
	15kHz SCS
	30kHz SCS
	60kHz SCS
	15kHz SCS
	30kHz SCS
	60kHz SCS

	5+15 MHz
	9.3
	9.6
	9.6
	n/a
	9.855
	9.84
	n/a

	5+20 MHz
	11.7
	12
	12
	n/a
	12.285
	12.18
	n/a

	10+15 MHz
	12
	12.3
	12.3
	12.3
	12.42
	12.48
	12.48

	10+20 MHz
	14.4
	14.7
	14.7
	14.4
	14.85
	14.85
	14.64

	15+20 MHz
	17.1
	17.4
	17.1
	17.1
	17.43
	17.34
	17.16


Observation 3: When the bandwidths of the two component carriers are asymmetrical, some of the nominal channel spacing of NR depend on SCS.
When the two component carriers have different SCS, the following table shows the results of 10+20 MHz.
	
	10+20 MHz
	10+20 MHz
	10+20 MHz
	10+20 MHz
	10+20 MHz
	10+20 MHz

	NR SCS of 2 CC
	(15, 15)
	(15, 30)
	(15, 60)
	(30, 30)
	(30, 60)
	(60, 60)

	NR with 100kHz channel raster
	14.7
	14.4
	13.8
	14.7
	14.1
	14.4

	NR with 15kHz channel raster
	14.85
	14.49
	13.98
	14.85
	14.28
	14.64

	LTE
	14.4
	14.4
	14.4
	14.4
	14.4
	14.4


Observation 4: When the second component carrier’s SCS changes, the nominal channel spacing changes.
Observation 5: If the guard band is selected based on the smallest SCS for the given channel bandwidth, the CA nominal channel spacing may not be a multiple of the higher SCS. Such that the orthogonality between the carriers will not hold.
Similar issue is observed in FR2, the following table shows the results of 50+100 MHz in FR2.

	
	50+100 MHz
	50+100 MHz
	50+100 MHz

	NR SCS of 2 CC
	(60, 60)
	(60, 120)
	(120, 120)

	NR with 60kHz channel raster
	73.74
	73.68
	74.4


Proposal: Due to SCS ambiguity and lack of orthogonality if the guard band is selected based on the smallest SCS for the given channel bandwidth, further studies on NR CA nominal channel spacing are required.

3
Conclusion

Observation 1: When the bandwidths of the two component carriers are the same, the nominal channel spacing of LTE and NR with 100 kHz channel raster are the same regardless of different SCS.

Observation 2: When the bandwidths of the two component carriers are the same, the nominal channel spacing of NR with 15 kHz channel raster depends on SCS except for the 15+15 MHz case.

Observation 3: When the bandwidths of the two component carriers are asymmetrical, some of the nominal channel spacing of NR depend on SCS.

Observation 4: When the second component carrier’s SCS changes, the nominal channel spacing changes.

Observation 5: If the guard band is selected based on the smallest SCS for the given channel bandwidth, the CA nominal channel spacing may not be a multiple of the higher SCS. Such that the orthogonality between the carriers will not hold.

Proposal: Due to SCS ambiguity and lack of orthogonality if the guard band is selected based on the smallest SCS for the given channel bandwidth, further studies on NR CA nominal channel spacing are required.
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