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1 Introduction
This contribution discusses the Channel Spacing for contiguously carrier aggregation. As CA channel bandwidth is aggregated by multiple component carriers, it’s more pertinent to define the frequency distance between the centre frequencies of adjacent component carriers as “CA Carrier Spacing”. Considering the RAN4 progress on CA as well as the inputs from different companies, we propose that the working assumption in Rel-10 timeframe for CA Carrier Spacing between adjacent component carriers shall be the minimum number of 300 kHz. The other suggested value to support different deployment scenarios shall be considered and further study is needed.
Text proposal is attached that shall be captured in 36.807 [1].  
2 Discussion
So far the opinions regarding carrier spacing include the follows:

1. The minimum number of 300 kHz. This option has been proposed in [2][4][5].

2. The minimum numbers of 300 kHz as the baseline, but allow another option to reuse the rel-8 guard band for each component carrier. This option has been proposed in [6].
3. The minimum number of 300 kHz as the nominal channel spacing, but could allow some relaxation under the constraints of 300 kHz for performance “optimization” [7].
It’s clear that the option of setting the CA carrier spacing as the minimum number of 300 kHz has been a common understanding (to some extent). We also found no technical issues to adopt this option. Therefore, we suggest to adopt the minimum number of 300 kHz as the work assumption in RAN4 for Rel-10 time frame, and continue to study other options to support different deployment scenarios. 
3 Conclusion
We propose to adopt the minimum number of 300 kHz as the working assumption for RAN4 in Rel-10 and continue to work on alternative options. Text proposal to reflect the discussion above is attached for 36.807 Version 0.0.1.
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<Start of Text Proposal>
5.7
Channel arrangement

5.7.1
Channel spacing
The carrier spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz (in order to be compatible with the 100 kHz frequency raster of LTE Rel-9 and at the same time preserve orthogonality of the subcarriers with 15 kHz spacing). This constraint would need to be added to Clause 5.7.1 Channel spacing.

It is proposed to adopt the minimum possible channel spacing compatible with the n*300 kHz constraint, resulting in the values shown in Table 5.4.1-1.
Table 5.7.1-1 Nominal channel spacing between contiguously aggregated component carriers 

	Carrier spacing [MHz] 
	Channel bandwidth BWChannel [MHz] specified in Table 5.6-1

	
	1.4
	3
	5
	10
	15
	20

	Channel bandwidth BWChannel [MHz] specified in table 5.6-1
	1.4
	1.2
	2.1
	3
	5.1
	7.5
	9.6

	
	3
	
	3
	3.9
	6
	8.4
	10.5

	
	5
	
	
	4.8
	6.9
	9.3
	11.4

	
	10
	
	
	
	9.3
	11.4
	13.8

	
	15
	
	
	
	
	13.8
	15.9

	
	20
	
	
	
	
	
	18.3


This nominal channel spacing between two contiguously aggregated E-UTRA carriers can be equivalently defined by the following expression:

[image: image1.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

÷

÷

ø

ö

ç

ç

è

æ

+

×

×

×

=

kHz

N

N

kHz

ceil

kHz

Spacing

Carrier

CA

RB

RB

300

1

2

12

15

300

)

2

(

)

1

(


or


[image: image2.wmf](

)

(

)

05

.

0

3

.

0

300

)

2

(

)

1

(

+

+

×

×

=

RB

RB

N

N

ceil

kHz

Spacing

Carrier

CA


where NRB(1) and NRB(2) are the transmission bandwidth configurations of the two respective E-UTRA component carriers specified in Table 5.6-1.
Alternative carrier spacing can be specified in future release to support the applicable deployment scenarios identified. 
5.7.2
Channel raster

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.
<Next section: Text proposal for Annex B: Release 10 Draft Specification>
Annex B

Release 10 draft specification

This Annex is used to capture any text proposals to the Release 10 specification of TS36.101. The baseline for this section is TS36.101v9.2.2.0. On completion on this TR these working assumptions will be incorporated into the Rel 10 specification for TS36.101   

Any sub- clause which is a sub- clause of this heading 2 style will follow the same clause number used in TS36.101 in order to ease future incorporation of these working assumptions into the technical specification  

<Next Section>
5.7
Channel arrangement

5.7.1
Channel spacing

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario.
5.7.1A
 CA carrier spacing

For contiguously aggregated carriers the carrier spacing between adjacent component carriers shall be multiple of 300 kHz. This is in order to locate the centre frequency of each component carrier at the 100 kHz channel raster while at the same time to preserve the orthogonality between component carriers consisting of 15 kHz subcarriers. The CA carrier spacing ΔFC between two adjacent aggregated E-UTRA component carriers is defined as follows:


ΔFC = 0.3*ceil(0.3*( NRB(1) + NRB(2)) + 0.05) [MHz]

where NRB(1) and NRB(2) are the transmission bandwidth configurations of the two respective E-UTRA carriers specified in Table 5.6-1.  
5.7.2
Channel raster

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.
<End of TP>
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