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1  Introduction
In this tdoc we discuss the concept Non-Contiguous Carrier Aggregation. There are a number of reasons for that. First and foremost is that most cases in [1] are non-contiguous and that it is an important case for operators. 
   Another reason is simply to show that there is a large class of carrier aggregation cases for which specification development in RAN4 can be based on applying the same requirements as release-8 without major issues. 
   This is done to demonstrate that significant progress can be made fairly quickly on a subject which is also a major use case for the operators.

The restriction to non-contiguous carrier aggregation leave 8 scenarios from [1] left to analyze.
2 Non-contiguous carrier aggregation
A restriction condition is defined and then applied to the scenario table from [1].
2.1 A restriction to well separated single component carriers
The first step is to introduce a well separated condition. A well separated carrier is a single release-8 carrier of channel bandwidth CBW with its own guard band as per release-8 specifications separated by at least (CBW+CBWAdj)/2 from another carrier of bandwidth CBWAdj.


[image: image1]
Figure 1 : The well separated carrier condition
2.2 Applying the well separated single component carriers condition to the scenario table
Applying the well separated single component carrier condition filters out almost 6 of 8 cases 
from [1]. Five cases pass completely and one case realizes the uplink, but not the downlink.
The actual filtration of the scenario table is show in Table 1 below, where the filtered cases are shown in green background. 
	Scenario No.
	Deployment Scenario
	Transmission BWs of LTE-A carriers
	No of LTE-A component carriers
	Bands for LTE-A carriers
	Duplex modes

	4
	Single-band, non-contiguous spec. alloc. @ 3.5GHz band for FDD
	UL: 40 MHz
DL: 80 MHz
	UL: Non-contiguous 20 + 20 MHz CCs
DL: Non-contiguous 2x20 + 2x20 MHz CCs
	3.5 GHz band
	FDD

	5
	Single-band non-contiguous  spec. alloc. @ Band 8 for FDD
	UL: 10 MHz

DL: 10 MHz
	UL/DL: Non-contiguous 5 MHz + 5 MHz CCs
	Band 8 (900 MHz)
	FDD

	6
	Single-band non-contiguous  spec. alloc. @ Band 38 for TDD
	80 MHz
	Non-contiguous 2x20 + 2x20 MHz CCs
	Band 38 (2.6 GHz)
	TDD

	7
	Multi-band non-contiguous  spec. alloc. @ Band 1, 3 and 7 for FDD
	UL: 40 MHz

DL: 40 MHz
	UL/DL: Non-contiguous 10 MHz CC@Band 1 + 10 MHz CC@Band 3 + 20 MHz CC@Band 7
	Band 3 (1.8 GHz)
Band 1 (2.1 GHz)
Band 7 (2.6 GHz)
	FDD

	8
	Multi-band non-contiguous spec. alloc. @ Band 1 and Band 3 for FDD
	30 MHz
	Non-contiguous 1x15 + 1x15 MHz CCs
	Band 1 (2.1 GHz)

Band 3 (1.8GHz)
	FDD

	9
	Multi-band non-contiguous  spec. alloc. @ 800 MHz band and Band 8 for FDD
	UL: 20 MHz

DL: 20 MHz
	FDD
	800 MHz band
Band 8 (900 MHz)
	FDD

	10
	Multi-band non-contiguous  spec. alloc. @ Band 39, 34, and 40 for TDD
	90 MHz
	Non-contiguous 2x20 + 10 + 2x20 MHz CCs
	Band 39 (1.8GHz)
Band 34 (2.1GHz)
Band 40 (2.3GHz)
	TDD

	12
	Multi-band non-contiguous  spec. alloc. @ Band 7 and the 3.5 GHz range for FDD
	UL: 20 MHz

DL: 60 MHz
	UL/DL: 20 MHz CCs @ Band 7

DL : Non- contiguous  20 + 20  MHz CCs @ 3.5 GHz band
	Band 7 (2.6 GHz)

3.5 GHz band
	


Table 1: The well separated carrier condition


2.3 Applying the well separated single component carriers condition to RF and Performance requirements from release-8

Re-using the very significant 3GPP RAN4 progress in DB-DC-HSPA one can envision that it is very likely that there will be no or only few issues to apply the same RF and Performance requirements as release-8 if the well separated single component carrier condition is assumed.
   This would enable RAN4 to move forward quickly and establish foundations for an important and large class of scenarios from [1].

Some, but not major, impacts are to be expected in the areas of UE sensitivity (small relaxation due to insertion loss), blocking (additional requirements) and intermodulation.
The BS transmitter and receiver requirements per band would suffice since this is equivalent to dual-band co-siting. 
Besides this a small number of new requirements will have to be stated when it comes to the component carrier relative to each other.
3 Conclusion


It can be shown that a large class of the important non-contiguous scenarios from [1] can be specified with relatively low impact to existing release-8 specifications. Out of 8 non-contiguous scenarios, there are 5, almost 6, scenarios from [1] which can be realized in this way.
   The LTE-A work item will be started at the beginning of 2010, and finished at the end of 2010, i.e. only one year will be available for LTE-A work item, hence the need to map an efficient way forward for an important subset of carrier aggregation scenarios.
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