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1. Introduction

Several contributions [2] – [6] were discussed regarding the nominal carrier spacing and guard band definition for intra-band contiguous carrier aggregation; however, agreement was not reached.  In this contribution, the proposal from [2] is presented again with further discussion related to online comments regarding the total aggregated channel bandwidth.

One of the issues to resolve for intra-band CA bandwidth class D is the carrier spacing and guard bands.  One proposal was provided in [1], however, it was observed that there may be challenges with backward compatibility.  This contribution provides an alternative proposal.
2. Discussion

Channel spacing

The channel spacing for 3x intra-band contiguous CA should be defined in a way that is backward compatible with 2x intra-band contiguous CA.  If one of the CC's on either edge of the aggregated channel bandwidth is deactivated, the remaining CC's should conform to the existing specifications.  
Nominal channel spacing is defined for bandwidth class B and C as
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For class D, assume we have channels 1, 2, and 3.  For backward compatibility, the spacing between channels 1 and 2 should follow the equation above as should the spacing between channels 2 and 3.  In fact, this same principle can be applied to future bandwidth classes consisting of 4 and 5 intra-band contiguous component carriers.
Therefore, we propose the following

5.7.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between any 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 adjacent 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 intra-band non-contiguous carrier aggregation the minimum channel spacing between E-UTRA component carriers shall be larger than the nominal channel spacing defined in this subclause.
Guard bands and CA class D definition
The nominal guard bands within the aggregated channel bandwidth have been defined to be symmetric and to take into consideration the spectral regrowth and baseband filtering for Tx and Rx.  The guard bands for bandwidth classes B and C have been defined as 0.05 max(BWChannel(1),BWChannel(2)).

On one hand, as the aggregated channel bandwidth increases, there may be a need for a commensurate increase in guard bands as well since the emissions are likely to extend further and the baseband filtering transition region will also be larger.  On the other hand, larger guard bands reduce spectral efficiency as guard bands cannot be used to carry data.  One consequence of creating an insufficient guard band is that the MPR may be increased and ACS decreased in order to meet the same emission mask requirements and blocker requirement, which would also cause inefficiency in network operation.  

We propose for bandwidth class D to define the guard band to be symmetric with a width that is 5% of the largest carrier to be aggregated.  This prevents the case of defining an insufficient guard band in cases where the edge carriers are narrow bandwidth, but also does not increase the size of the guard band despite an increase in the size of the aggregated channel bandwidth to maintain spectral efficiency.

Further, we propose to define CA bandwidth class D with aggregated bandwidth configuration between 200 RB and 300 RB and with at most three component carriers.
We propose the following

Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	0.05BWChannel(1)

	B
	25 < NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))



	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2))

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(i)), i=[1,2,3]

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	NOTE 1:
BWChannel(j) is the channel bandwidth of the jth E-UTRA component carrier according to Table 5.6-1 where j ranges from 1 to the maximum number of contiguous CC's for the CA bandwidth class


Aggregated channel bandwidth

One last consideration in defining channel spacing and guard bands is the overall occupied size of the aggregated channel bandwidth.  For example, the contiguous aggregation of 10 MHz, 15 MHz, and 20 MHz component carriers should occupy no more than 45 MHz of bandwidth considering the summation of guard bands, transmission bandwidth configuration, and gap between carriers.  All possible bandwidth combinations and ordering of component carriers for three, four, and five component carriers are evaluated in the tables below for CA bandwidth classes D, E, and F.  It can be seen that in all cases, the guard band and carrier spacing is consistent with the available bandwidth.
Table 1.  Nominal carrier spacing and guard bands for CA bandwidth class D

[image: image3.emf]CC1 (MHz) CC2 (MHz) CC3 (MHz) Total RB's Guard band (MHz)(CC1,CC2) (CC2, CC3) Aggregated ChBW (MHz)Avail BW Too big?

1.4 20 20 206 1 9.6 19.8 40.94 41.4 FALSE

3 20 20 215 1 10.5 19.8 42.65 43 FALSE

5 20 20 225 1 11.7 19.8 44.75 45 FALSE

10 15 20 225 1 12 17.1 44.6 45 FALSE

10 20 15 225 1 14.4 17.1 44.75 45 FALSE

10 20 20 250 1 14.4 19.8 49.7 50 FALSE

15 10 20 225 1 12 14.4 44.15 45 FALSE

15 15 15 225 0.75 15 15 45 45 FALSE

15 15 20 250 1 15 17.1 49.85 50 FALSE

15 20 10 225 1 17.1 14.4 44.75 45 FALSE

15 20 15 250 1 17.1 17.1 49.7 50 FALSE

15 20 20 275 1 17.1 19.8 54.65 55 FALSE

20 1.4 20 206 1 9.6 9.6 39.2 41.4 FALSE

20 3 20 215 1 10.5 10.5 41 43 FALSE

20 5 20 225 1 11.7 11.7 43.4 45 FALSE

20 10 15 225 1 14.4 12 44.15 45 FALSE

20 10 20 250 1 14.4 14.4 48.8 50 FALSE

20 15 10 225 1 17.1 12 44.6 45 FALSE

20 15 15 250 1 17.1 15 49.85 50 FALSE

20 15 20 275 1 17.1 17.1 54.2 55 FALSE

20 20 1.4 206 1 19.8 9.6 40.94 41.4 FALSE

20 20 3 215 1 19.8 10.5 42.65 43 FALSE

20 20 5 225 1 19.8 11.7 44.75 45 FALSE

20 20 10 250 1 19.8 14.4 49.7 50 FALSE

20 20 15 275 1 19.8 17.1 54.65 55 FALSE

20 20 20 300 1 19.8 19.8 59.6 60 FALSE

Nominal carrier spacing


Table 2.  Nominal carrier spacing and guard bands for CA bandwidth class E

[image: image4.emf]CC1 (MHz) CC2 (MHz) CC3 (MHz) CC4 (MHz) Total RB's Guard band (MHz)(CC1,CC2) (CC2,CC3) (CC3,CC4) Agg ChBW Avail BW Too big?

1.4 20 20 20 306 1 9.6 19.8 19.8 60.74 61.4 FALSE

3 20 20 20 315 1 10.5 19.8 19.8 62.45 63 FALSE

5 20 20 20 325 1 11.7 19.8 19.8 64.55 65 FALSE

10 15 20 20 325 1 12 17.1 19.8 64.4 65 FALSE

10 20 15 20 325 1 14.4 17.1 17.1 64.1 65 FALSE

10 20 20 15 325 1 14.4 19.8 17.1 64.55 65 FALSE

10 20 20 20 350 1 14.4 19.8 19.8 69.5 70 FALSE

15 10 20 20 325 1 12 14.4 19.8 63.95 65 FALSE

15 15 15 20 325 1 15 15 17.1 64.85 65 FALSE

15 15 20 15 325 1 15 17.1 17.1 64.7 65 FALSE

15 15 20 20 350 1 15 17.1 19.8 69.65 70 FALSE

15 20 15 15 325 1 17.1 17.1 15 64.7 65 FALSE

15 20 15 20 350 1 17.1 17.1 17.1 69.05 70 FALSE

15 20 20 15 350 1 17.1 19.8 17.1 69.5 70 FALSE

15 20 20 20 375 1 17.1 19.8 19.8 74.45 75 FALSE

20 1.4 20 20 306 1 9.6 9.6 19.8 59 61.4 FALSE

20 3 20 20 315 1 10.5 10.5 19.8 60.8 63 FALSE

20 5 20 20 325 1 11.7 11.7 19.8 63.2 65 FALSE

20 10 15 20 325 1 14.4 12 17.1 63.5 65 FALSE

20 10 20 15 325 1 14.4 14.4 17.1 63.65 65 FALSE

20 10 20 20 350 1 14.4 14.4 19.8 68.6 70 FALSE

20 15 10 20 325 1 17.1 12 14.4 63.5 65 FALSE

20 15 15 15 325 1 17.1 15 15 64.85 65 FALSE

20 15 15 20 350 1 17.1 15 17.1 69.2 70 FALSE

20 15 20 10 325 1 17.1 17.1 14.4 64.1 65 FALSE

20 15 20 15 350 1 17.1 17.1 17.1 69.05 70 FALSE

20 15 20 20 375 1 17.1 17.1 19.8 74 75 FALSE

20 20 1.4 20 306 1 19.8 9.6 9.6 59 61.4 FALSE

20 20 3 20 315 1 19.8 10.5 10.5 60.8 63 FALSE

20 20 5 20 325 1 19.8 11.7 11.7 63.2 65 FALSE

20 20 10 15 325 1 19.8 14.4 12 63.95 65 FALSE

20 20 10 20 350 1 19.8 14.4 14.4 68.6 70 FALSE

20 20 15 10 325 1 19.8 17.1 12 64.4 65 FALSE

20 20 15 15 350 1 19.8 17.1 15 69.65 70 FALSE

20 20 15 20 375 1 19.8 17.1 17.1 74 75 FALSE

20 20 20 1.4 306 1 19.8 19.8 9.6 60.74 61.4 FALSE

20 20 20 3 315 1 19.8 19.8 10.5 62.45 63 FALSE

20 20 20 5 325 1 19.8 19.8 11.7 64.55 65 FALSE

20 20 20 10 350 1 19.8 19.8 14.4 69.5 70 FALSE

20 20 20 15 375 1 19.8 19.8 17.1 74.45 75 FALSE

20 20 20 20 400 1 19.8 19.8 19.8 79.4 80 FALSE

Nominal Channel Spacing


Table 3.  Nominal carrier spacing and guard bands for CA bandwidth class F

[image: image5.emf]CC1 (MHz) CC2 (MHz) CC3 (MHz) CC4 (MHz) CC5 (MHz) Total RB's Guard band (MHz)(CC1,CC2) (CC2,CC3) (CC3,CC4) (CC4,CC5) Agg ChWB Avail BW Too big?

1.4 20 20 20 20 406 1 9.6 19.8 19.8 19.8 80.54 81.4 FALSE

3 20 20 20 20 415 1 10.5 19.8 19.8 19.8 82.25 83 FALSE

5 20 20 20 20 425 1 11.7 19.8 19.8 19.8 84.35 85 FALSE

10 15 20 20 20 425 1 12 17.1 19.8 19.8 84.2 85 FALSE

10 20 15 20 20 425 1 14.4 17.1 17.1 19.8 83.9 85 FALSE

10 20 20 15 20 425 1 14.4 19.8 17.1 17.1 83.9 85 FALSE

10 20 20 20 15 425 1 14.4 19.8 19.8 17.1 84.35 85 FALSE

10 20 20 20 20 450 1 14.4 19.8 19.8 19.8 89.3 90 FALSE

15 10 20 20 20 425 1 12 14.4 19.8 19.8 83.75 85 FALSE

15 15 15 20 20 425 1 15 15 17.1 19.8 84.65 85 FALSE

15 15 20 15 20 425 1 15 17.1 17.1 17.1 84.05 85 FALSE

15 15 20 20 15 425 1 15 17.1 19.8 17.1 84.5 85 FALSE

15 15 20 20 20 450 1 15 17.1 19.8 19.8 89.45 90 FALSE

15 20 15 15 20 425 1 17.1 17.1 15 17.1 84.05 85 FALSE

15 20 15 20 15 425 1 17.1 17.1 17.1 17.1 83.9 85 FALSE

15 20 15 20 20 450 1 17.1 17.1 17.1 19.8 88.85 90 FALSE

15 20 20 15 15 425 1 17.1 19.8 17.1 15 84.5 85 FALSE

15 20 20 15 20 450 1 17.1 19.8 17.1 17.1 88.85 90 FALSE

15 20 20 20 10 425 1 17.1 19.8 19.8 14.4 84.35 85 FALSE

15 20 20 20 15 450 1 17.1 19.8 19.8 17.1 89.3 90 FALSE

15 20 20 20 20 475 1 17.1 19.8 19.8 19.8 94.25 95 FALSE

20 1.4 20 20 20 406 1 9.6 9.6 19.8 19.8 78.8 81.4 FALSE

20 3 20 20 20 415 1 10.5 10.5 19.8 19.8 80.6 83 FALSE

20 5 20 20 20 425 1 11.7 11.7 19.8 19.8 83 85 FALSE

20 10 15 20 20 425 1 14.4 12 17.1 19.8 83.3 85 FALSE

20 10 20 15 20 425 1 14.4 14.4 17.1 17.1 83 85 FALSE

20 10 20 20 15 425 1 14.4 14.4 19.8 17.1 83.45 85 FALSE

20 10 20 20 20 450 1 14.4 14.4 19.8 19.8 88.4 90 FALSE

20 15 10 20 20 425 1 17.1 12 14.4 19.8 83.3 85 FALSE

20 15 15 15 20 425 1 17.1 15 15 17.1 84.2 85 FALSE

20 15 15 20 15 425 1 17.1 15 17.1 17.1 84.05 85 FALSE

20 15 15 20 20 450 1 17.1 15 17.1 19.8 89 90 FALSE

20 15 20 15 15 425 1 17.1 17.1 17.1 15 84.05 85 FALSE

20 15 20 15 20 450 1 17.1 17.1 17.1 17.1 88.4 90 FALSE

20 15 20 20 10 425 1 17.1 17.1 19.8 14.4 83.9 85 FALSE

20 15 20 20 15 450 1 17.1 17.1 19.8 17.1 88.85 90 FALSE

20 15 20 20 20 475 1 17.1 17.1 19.8 19.8 93.8 95 FALSE

20 20 1.4 20 20 406 1 19.8 9.6 9.6 19.8 78.8 81.4 FALSE

20 20 3 20 20 415 1 19.8 10.5 10.5 19.8 80.6 83 FALSE

20 20 5 20 20 425 1 19.8 11.7 11.7 19.8 83 85 FALSE

20 20 10 15 20 425 1 19.8 14.4 12 17.1 83.3 85 FALSE

20 20 10 20 15 425 1 19.8 14.4 14.4 17.1 83.45 85 FALSE

20 20 10 20 20 450 1 19.8 14.4 14.4 19.8 88.4 90 FALSE

20 20 15 10 20 425 1 19.8 17.1 12 14.4 83.3 85 FALSE

20 20 15 15 15 425 1 19.8 17.1 15 15 84.65 85 FALSE

20 20 15 15 20 450 1 19.8 17.1 15 17.1 89 90 FALSE

20 20 15 20 10 425 1 19.8 17.1 17.1 14.4 83.9 85 FALSE

20 20 15 20 15 450 1 19.8 17.1 17.1 17.1 88.85 90 FALSE

20 20 15 20 20 475 1 19.8 17.1 17.1 19.8 93.8 95 FALSE

20 20 20 1.4 20 406 1 19.8 19.8 9.6 9.6 78.8 81.4 FALSE

20 20 20 3 20 415 1 19.8 19.8 10.5 10.5 80.6 83 FALSE

20 20 20 5 20 425 1 19.8 19.8 11.7 11.7 83 85 FALSE

20 20 20 10 15 425 1 19.8 19.8 14.4 12 83.75 85 FALSE

20 20 20 10 20 450 1 19.8 19.8 14.4 14.4 88.4 90 FALSE

20 20 20 15 10 425 1 19.8 19.8 17.1 12 84.2 85 FALSE

20 20 20 15 15 450 1 19.8 19.8 17.1 15 89.45 90 FALSE

20 20 20 15 20 475 1 19.8 19.8 17.1 17.1 93.8 95 FALSE

20 20 20 20 1.4 406 1 19.8 19.8 19.8 9.6 80.54 81.4 FALSE

20 20 20 20 3 415 1 19.8 19.8 19.8 10.5 82.25 83 FALSE

20 20 20 20 5 425 1 19.8 19.8 19.8 11.7 84.35 85 FALSE

20 20 20 20 10 450 1 19.8 19.8 19.8 14.4 89.3 90 FALSE

20 20 20 20 15 475 1 19.8 19.8 19.8 17.1 94.25 95 FALSE

20 20 20 20 20 500 1 19.8 19.8 19.8 19.8 99.2 100 FALSE

Nominal channel spacing


3. Conclusion
A general proposal for carrier spacing of intra-band contiguous CA configurations applicable for all bandwidth classes is provided.  Backward compatibility is maintained between configurations with up to 5 component carriers.  For the internal guard band, a proposal is provided to define the guard band symmetrically with width of 5% of the largest component carrier being aggregated.
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