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1 Introduction
At RAN4#84bis meeting in Dubrovnik, intra-band contiguous CA within a wide channel was discussed and a WF on wideband operation was agreed in [1]. SU for intra-band contiguous CA is discussed in [2] where it is identified that the carrier location/channel spacing is to be studied. In this contribution we provide analysis and proposals on the aspect.
2 Discussion

The spectral utilization for intra-band contiguous CA was discussed in [2] and it is proposed that spectral utilization is defined based on individual CCs. i.e. a common filter is used for single CC and CA. Figure 2-1 shows that the needed guard band in the channel edges for single wide channel is wider than that of CA. As discussed in [2], for mmWave bands, SU for almost all channel bandwidths of mmWave bands is the same, i.e. 95%. In this case only the contiguous location case can maintain the SU. For sub 6 GHz band there may be more than one case since SU increases when CBW becomes wider. And another characteristic for CA within a wide channel is that PRB alignment is required.




Figure 2-1: Wide band CA
For E-UTRA, the channel spacing for CA is defined as below. The channel spacing is multiple of 300 kHz to guarantee the subcarrier orthogonality.
5.7.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

For NR, considering also channel raster is defined per frequency range [3] [4], the channel spacing should be separately defined correspondingly.
Proposal 1:

For FR1 bands up to 2.4GHz, the nominal spacing between two adjacent component carriers is defined as following:
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The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For FR1 bands above 2.4GHz, the nominal spacing between two adjacent component carriers is defined as following:
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The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 15 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For FR2 bands, the nominal spacing between two adjacent component carriers is defined as following:
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The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 60 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

From these definitions it can concluded that CA within a wide channel with PRB aligned is subset of CA defined above. For example, 2x200 MHz CA (SCS 120 kHz) case, the nominal channel spacing is 199.98. And in practical deployment scenario, the channel spacing can be adjusted to any multiple of 60 kHz, down to 190.08 MHz (=132*1.44 MHz). Within these spacings, 190.08, 191.52, 192.96, 194.4, 195.84 and 197.28 are PRB aligned, but only 190.08 can be configured for CA within a wide channel since others will exceed the BS single carrier wide channel configuration. 
For BS and UE RF requirement, similar as LTE, the CA requirements can be defined by nominal channel spacing case, which have smallest outer guard band. Based on the discussion above, the CA requirements already cover the particular case for CA within a wide channel.
Proposal 2: no additional requirement is needed for CA within a wide channel case since it is covered by normal CA requirements.
3 Conclusion
In the contribution we provide some discussion on channel spacing for intra-band CA case.
Proposal 1:

For FR1 bands up to 2.4GHz, the nominal spacing between two adjacent component carriers is defined as following:
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The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For FR1 bands above 2.4GHz, the nominal spacing between two adjacent component carriers is defined as following:
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The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 15 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For FR2 bands, the nominal spacing between two adjacent component carriers is defined as following:
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The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 60 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

Proposal 2: no additional requirement is needed for CA within a wide channel case since it is covered by normal CA requirements.
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