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1
Introduction
In the recent RAN4 meetings, the number of resource blocks per component carrier in carrier aggregation was intensively discussed [1-5]. This contribution provides our views on this issue. 
2
Discussion
As discussed so far in RAN4, there are two options to define the number of resource blocks per component carrier in carrier aggregation as follows:
· Option 1: Extend the component carrier transmit bandwidth configuration from 100 RBs to 100 … 108 RBs
· Option 2: Use 100 RB component carriers and an additional smaller carrier to utilize the residual bandwidth
We discuss below which one should be applied in LTE-A deployment from some aspects:

Efficiency
Table 1 presents a total number of resource blocks for 80 MHz, 60 MHz, and 40 MHz channel bandwidth. It is true that Option 1 outperforms Option 2 from a spectrum efficiency point of view, but its gain is quite small, i.e. at most 1.6%.
Table 1 Total number of Resource blocks

	Channel BW
	Total number of Resource blocks
	Option 1/Option 2

	
	Option 1
	Option 2
	

	20 MHz x 4
	108 + 108 + 108 + 108
	100 + 100 + 100 + 100 + 25
	101.6%

(1.6% gain)

	20 MHz x 3
	106 + 106 + 106 + 106 
	100 + 100 + 100 + 15
	101.0%

(1.0% gain)

	20 MHz x 2
	104 + 104
	100 + 100 + 6
	101.0%

(1.0% gain)


Overhead of common channels, such as PSS/SSS, BCH, and PDCCH, should also be taken into account for Option 2, i.e. the common channels in an additional smaller carrier would degrade efficiency in Option 2. If such additional smaller carrier could be defined as an extension carrier, which doesn’t include such common channels, the above overhead would be ignored. It is noted that such extension carrier might be quite similar to additional RBs in Option 1, e.g. 8 RBs in 108-RB CC, from a MAC scheduling point of view.
System complexity
Obviously, Option 1 would increase system complexity from various aspects, such as specifications in RAN1/2, testing efforts in RAN4/5, IOT work, and so on. It is true that Option 2 would also increase complexity due to the additional smaller carrier, because there would be various combinations between 100 RB component carriers and an additional component carrier in the actual operations. It, however, seems that Option 2 would slightly outperform Option 1 from a system complexity point of view, because it doesn’t have to increase channel bandwidth options.
Flexibility in the future deployments

In general, a lot of deployment scenarios would be expected all over the word, and unfortunately most of them would not be clear in the current stage. For example, 3400-3600 MHz frequency arrangement in Europe was agreed in RAN4 #52 [6-8], but it is still for further study in other regions. It implies that flexibility in the future deployments is quite important from an operator point of view. From this point of view, Option 2 is clearly outperforms Option 1. If we assume 50 MHz or 75 MHz frequency allocation, Option 2 could easily adjust its total channel bandwidth using an additional smaller carrier, while new channel bandwidth option needs to be defined every time in Option 1.
Based on the above analysis, we propose as follows:

Proposal 1: Option 2 (100 RB + additional smaller carrier) should be adopted in LTE-A deployments.

Proposal 2: An additional smaller carrier should be defined as an extension carrier, which doesn’t include common channels, such as PSS/SSS, BCH, and PDCCH.

3
Conclusions
This contribution discussed how the number of resource blocks per component carrier in carrier aggregation should be defined. From some aspects, such as efficiency, system complexity, flexibility in the future deployments, we proposed as follows:
Proposal 1: Option 2 (100 RB + additional smaller carrier) should be adopted in LTE-A deployments.

Proposal 2: An additional smaller carrier should be defined as an extension carrier, which doesn’t include common channels, such as PSS/SSS, BCH, and PDCCH.
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