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1 Introduction

In this contribution the nominal carrier spacing condition for contiguous intra band CA in release-10 is discussed in relation to what is needed for Non Contiguous CA in release-11.
2 Discussion
Nominal channel spacing is subject to a special condition in order to align all subcarriers on a common 15 kHz grid. The modulo 100 kHz carrier center frequency condition and the 15 kHz sub carrier condition results in a requirement for contiguous intra band CA which is expressed as follows in elease-10 [1] subclause 5.7.1A CA as follows:
5.7.1A
CA Channel spacing

For intra-band contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz. 
The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:
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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
As en example: Two 20 MHz carriers continuously aggregated has a nominal channel spacing of 19.8 MHz.
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Figure 1: Two 20 MHz carriers continuously aggregated
For release-10 contiguous carrier aggregation, this is fine since we are dealing with one block, all coordinated and controlled by one operator and we have a continuum to use for adjustments.

However for intra band in general:

1. The bands are very big, up to 200 MHz in some cases (Band 42 and 43).

2. Band segments can be far from each other, close  to the end of the bands.
3. Band segments can be small, like 5 MHz, which is also a common band allocation unit size.

4. There will be at least one uncoordinated gap in between LTE carrier blocks.

[image: image3]
Figure 2: Non Contiguous intra band example
A separate 5 Hz LTE block will not be uncommon is common on many markets. If such a block were to be populated with a 5 MHz channel bandwidth LTE carrier then a modulo 300 condition would then result in an implicit requirement to move the centre frequency up to 200 kHz.


[image: image4] 
Figure 3: 5 MHz channel bandwidth LTE carrier
A 5 MHz channel bandwidth LTE carrier has only a 250 kHz separation from the position of the channel edge to the position of the first resource block. This makes a 200 kHz translation, in any direction, very difficult.
3 Conclusion
For intra band in general:

1. The bands are very big; up to 200 MHz in some cases (Band 42 and 43).

2. Band segments can be far from each other, close to the end of the bands.

3. Band segments can be small, like 5 MHz, which is also a common band allocation unit size.

4. There will be at least one uncoordinated gap in between LTE carrier blocks.

A 5 MHz channel bandwidth LTE carrier has only a 250 kHz separation from the position of the channel edge to the position of the first resource block. This makes a 200 kHz translation, in any direction, very difficult.

Therefore it is proposed not to apply any channel spacing constraint for non contiguous intra band.
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