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Introduction
In this contribution, we provide some analysis and proposals on the channel spacing for intra-band contiguous CA.

Discussion

For LTE,  the channel spacing for intra-band contiguous CA between adjacent component carriers shall be multiple of 300 kHz, and the nominal channel spacing is defined as:
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The channel spacing for E-UTRA intra-band contiguous carrier aggregation can be adjusted to any multiple of 300kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario. 
The above equation is derived based on the three assumptions: 

1. the aggregated bandwidth shall be no more than BWChannel(1) +BWChannel(2) 
2. the outer guard bands of the two CCs are symmetric .

3. the channel spacing shall be multiple of  LCM(least common multiple) of channel raster and SCS ( i.e. 300 kHz of 100kHz channel raster and 15kHz SCS for LTE), this is to be compatible with the channel raster and at the same time to maintain the orthogonality of the sub-carriers spacing. 

In our view, the above three assumption could be reused for NR intra-band contiguous CA although there are some following differences between LTE and NR:

 Minimum guard band instead of fixed guard bands (= 0.05*BW) for each channel bandwidth

Several channel raster are supported.

Several SCSs are supported

Based on the above principle, the Least Common Multiple(LCM) of channel raster and SCS for NR are listed in table 1. 

Table 1. LCM{channel raster, SCS} for NR intra-band contiguous CA 

	
	Channel raster
	Data SCS
	LCM{channel raster, SCS}
	Equation

	Sub-6GHz
	100kHz
	15kHz, 30kHz, 60kHz
	300kHz
	300kHz

	
	15kHz
	15kHz
	15kHz
	15kHz*2n, n = 0, 1, 2

	
	
	30kHz
	30kHz
	

	
	
	60kHz
	60kHz
	

	Above 24GHz
	60kHz
	60kHz
	60kHz
	60kHz*2n, n = 0, 1

	
	
	120kHz
	120kHz
	


For NR, considering several SCS and channel raster are supported, the channel spacing should be separately defined correspondingly. Considering the minimum guard band for each NR channel bandwidth and SCS are defined in TS38.101, Thus, we give the following proposal:

Proposal 1: The channel spacing for NR intra-band contiguous CAare:

For 100kHz channel raster:
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For 15kHz channel raster:
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, n = 0, 1, 2

For 60kHz channel raster:
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, n = 0, 1

Where the GBChannel(i) is the minimum guard band.

Similar with LTE intra-band contiguous CA, the channel spacing for NR intra-band contiguous carrier aggregation can be adjusted to any multiple of LCM{channel raster, SCS} kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

In this case, for UE supporting wide band operation with intra-band contiguous CA, it can be as a specific scenario that the channel spacing is adjusted to minimal case where no gap(or other minimal gap depending on channel raster) is between adjacent component carriers, thus it is proposed no additional requirement is needed for wide band operation with intra-band CA case.

Proposal 2: it is no need to specify additional requirements for wide band operation with intra-band CA case beyond intra-band CA.

In addition, From the definition of contiguous carriers in TS36.104:

Contiguous carriers: set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.

Thus there is also no RF requirements defined in the guard band between CCs.
Conclusion

In this contribution, we give some analysis on the channel spacing for NR intra-band contiguous CA. With the similar principle of E-UTRA, we give the following proposal:

Proposal 1: The channel spacing for NR intra-band contiguous CAare:

For 100kHz channel raster:
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For 15kHz channel raster:
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For 60kHz channel raster:
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Where the GBChannel(i) is the minimum guard band.

The channel spacing for NR intra-band contiguous carrier aggregation can be adjusted to any multiple of LCM{channel raster, SCS} kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

Proposal 2: it is no need to specify additional requirements for wide band operation with intra-band CA case beyond intra-band CA.
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