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Introduction
In the current Rel-15 NR specification TS 38.101, the NR CA nominal channel spacing depends on the SCS and this may vary for different SCS values causing impact to the receiver performance. This contribution provides an explanation on the impact to the receiver when the channel spacing is modified dependent of the SCS configuration.
Discussion
Background
· Definition of nominal channel spacing for CA in TS 38.101-1:
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 100 kHz channel raster:


For NR operating bands with 15 kHz channel raster:


with 


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. and the GBChannel(i) is the minimum guard band defined in sub-clause 5.3.3, while µ1 and µ2 are the subcarrier spacing configurations of the component carriers 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 subclause.
· Definition of Maximum transmission BW configuration NRB in TS 38.101
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 1.
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 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



· Definition of Minimum guardband and transmission BW configuration in TS 38.101
The minimum guardband for each UE channel bandwidth and SCS is specified in Table 2.
Table 2: Minimum guardband for each UE channel bandwidth and SCS (kHz)
	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






Calculation for nominal channel spacing  
The table below provides the calculation results of nominal channel spacing for different intra-band contiguous CA combinations with two component carriers’ BWs considering 15kHz, 30kHz and 60kHz SCS for both 15 kHz and 100kHz channel raster. It is shown in yellow the combinations in which the nominal channel spacing varies depending on the SCS.

	
	Nominal Channel Spacing [MHz]

	CA Combinations
	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
	12.0
	12.0
	n/a
	12.285
	12.18
	n/a

	10+10 MHz
	9.9
	9.9
	9.9
	9.9
	9.99
	9.99
	9.96

	10+15 MHz
	12.0
	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+15 MHz
	15
	15.0
	15.0
	15.0
	15.0
	15.0
	15.0

	15+20 MHz
	17.1
	17.4
	17.1
	17.1
	17.43
	17.34
	17.16

	20+20 MHz
	19.8
	19.8
	19.8
	19.8
	19.995
	19.98
	19.98


 
Observation 1: For intra-band contiguous CA the nominal channel spacing may vary when SCS changes.
As example CC1 = 10 MHz and CC2 = 20 MHz for 100kHz channel raster, the nominal channel spacing can be either 14.7 MHz for 30KHz SCS or 14.4 MHz for 60kHz SCS. As shown in the Figure 1, once the SCS is changed, the RF-LO must be adjust accordingly. The PLL re-tune and the RF Lo adjustment will impact the receiver performance. In other words the same nominal channel spacing will ensure continuous reception.


In TS38.331 the FrequencyInfoDL is RRC configured per CC and it is defined as independent of the SCS configuration. However, in TS 38.101-1 the definition of the nominal channel spacing is ambiguous. As shown in Figure 1 in order to avoid the RF-LO adjustment and PLL re-tuning the NR-ARFCN1 and NR-ARFCN2 shall remain unchanged during SCS reconfiguration.
Observation 2: In order to avoid the RF-LO adjustment and PLL re-tuning NR-ARFCN1 and NR-ARFCN2 shall remain unchanged during SCS reconfiguration.
Due to the ambiguity on the nominal channel spacing definition in TS 38.101, we propose that the NR CA nominal channel spacing remains unchanged during SCS reconfiguration.
Proposal 1:	TS 38.101-1 should reflect that the NR CA nominal channel spacing remains unchanged during SCS reconfiguration.

Conclusion
In this contribution, we have highlighted the impact on the receiver performance when nominal channel spacing varies when the SCS is modified. Therefore, we made the following proposal:
Observation 1: For intra-band contiguous CA the nominal channel spacing may vary when SCS changes 
Observation 2: In order to avoid the RF-LO adjustment and PLL re-tuning NR-ARFCN1 and NR-ARFCN2 shall remain unchanged during SCS reconfiguration.
Proposal 1:	TS 38.101-1 should reflect that the NR CA nominal channel spacing remains unchanged during SCS reconfiguration.
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