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1  Introduction
In this tdoc we discuss the concept of inter-band carrier aggregation when it comes to the feasibility of using release-8 bandwidths as well as basic BS RF feasibility of certain scenarios. A Wide Area BS is assumed.
2 Feasibility of release 8 transmission bandwidths
2.1 Inter-band cases from 36.815

The TR 36.815 [1] multi-band cases are shown in green background. They can be realized using release-8 transmission bandwidths of 50, 75 and 100 RB to implement the 10, 15 and 20 MHz component carriers needed in case of single component carriers.

	Scenario No.
	Deployment Scenario
	Transmission BWs of LTE-A carriers
	No of LTE-A component carriers
	Bands for LTE-A carriers
	Duplex modes

	1
	Single-band contiguous spec. alloc. @ 3.5GHz band for FDD
	UL: 40 MHz

DL: 80 MHz
	UL: Contiguous 2x20 MHz CCs

DL: Contiguous 4x20 MHz CCs
	3.5 GHz band
	FDD

	2
	Single-band contiguous  spec. alloc. @ Band 40 for TDD
	100 MHz
	Contiguous 5x20 MHz CCs
	Band 40 (2.3 GHz)
	TDD

	3
	Single-band contiguous spec. alloc. @ 3.5GHz band for TDD
	100 MHz
	Contiguous 5x20 MHz CCs
	3.5 GHz band
	TDD

	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
	UL/DL: Non-contiguous 10 MHz CC@UHF +    10 MHz CC@Band 8
	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

	11*
	Single-band Contiguous spec. alloc @ Band 7 for FDD
	UL: 20 MHz

DL: 40 MHz
	UL: 1x20 MHz CCs

DL: 2x20 MHz CCs
	Band 7 (2.6 GHz)
	FDD

	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
	FDD


Table 1: Inter-band cases from 36.815


2.2 Application of release-8 transmission bandwidths
The application of  release-8 transmission bandwidths is a very minor restriction. Only one case falls outside this category.
2.2.1 BS RF TX Feasibility
The key aspect driving specification development of 36.104 is weather or not it is possible to state that performance requirements apply for a single carrier only, unless otherwise stated.  It should be noted that this was possible in the case of [2].  
   In the CR DC-HSUPA [2] Performance requirements for a BS supporting DC-HSUPA are all defined in terms of single carrier requirements.“…Unless stated otherwise, performance requirements apply for a single cell only. Performance requirements for a BS supporting DC-HSUPA are defined in terms of single carrier requirements…” 

Cases 7, 8, 9 and 12 can be solved using current BS RF requirements with only very minor additions in TS 36.104 along the lines in [2] if release-8 carriers are used as component carriers.
	TX-requirement
	Comment

	BS output power
	Base Stations intended for Wide-Area applications do not have limits on the maximum output power. However, there may exist regional regulatory requirements which limit the maximum output power.

The specifications related to the associated conformance tests in TS 36.141 with regard to the E-TMs can also be re-used provided the transmission bandwidth configurations of Rel-8 E-UTRA are maintained for LTE-Advanced

	Transmitted signal quality EVM
	The EVM can be reused per modulation scheme for PDSCH and applied per component carrier since the channel bandwidths and all other attributes of the E-UTRA Test Models are the same. 
The only need to trigger new test models would be to verify performance when more than 100 RB over several component carriers aggregated in a certain configuration. 

	Operating band unwanted emissions
	“…The corresponding requirements for the channel bandwidth of each of the outermost carriers should be applied at the respective side of the group of transmitted carriers…” 

	Transmitter spurious emissions
	The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification



Table 2: BS RF requirement analysis multi-band (inter band) cases
2.2.2 BS RF RX feasibility
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. 
   These aspects can be modeled along the same lines a DB-DC-HSDPA [3] if release-8 carriers are used as component carriers.
	RX-requirement
	

	Reference sensitivity level
	Release-8 requirements can be applied on a component carrier basis since release-8 transmission bandwidths are used. This goes back to the general remark in 3. 
Moreover for DC-HSUPA all performance requirements for a BS supporting DC-HSUPA are defined in terms of single carrier requirements It is proposed that the same principle is applied to TS 36.104.

	Dynamic range
	 This goes back to the general remark in 3. 
Moreover for DC-HSUPA all performance requirements for a BS supporting DC-HSUPA are defined in terms of single carrier requirements It is proposed that the same principle is applied to TS 36.104.


	In channel selectivity (ICS)
	Apply release-8 on a per component carrier 

	Adjacent channel selectivity (ACS) 
and narrow band blocking
	The same comments as for the cases 5.1, reference sensitivity and 5.2, dynamic range.
A further comment Moreover for DC-HSUPA [7] certain refinements have been made in terms of the position if the interfering signal.
“…For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the assigned channel frequency of the lowest carrier frequency used and positive offsets of the interfering signal apply relative to the assigned channel frequency of the highest carrier frequency used….”. 
It is proposed that the same principle is applied to TS 36.104.

	Blocking
	Release-8 requirements can be applied on a component carrier basis since release-8 transmission bandwidths are used. 

	Receiver intermodulation
	Release-8 requirements can be applied on a component carrier basis since release-8 transmission bandwidths are used. 

	Performance requirements
	Release-8 requirements can be applied on a component carrier basis since release-8 transmission bandwidths are used. 
For DC-HSUPA all performance requirements for a BS supporting DC-HSUPA are defined in terms of single carrier requirements [7]. It is proposed that the same principle is applied to TS 36.104.



Table 3: UE RF requirement analysis multi-band (inter band) cases
2.2.3 Application of release-8 transmission bandwidths to case 10

Case 10, relies in part on carrier aggregation. 

	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


The case of 2x20 MHz was discussed in [4] and can be implemented using release-8 transmission bandwidths as show in the table below.


	Configuration
	Separation between 20 MHz carriers (sc)
	Separation between 20 MHz carrier and additional carrier (sc)
	Tot NRB
	Transmission bandwidth (MHz)
	Channel Bandwidth with 
1 MHz guard band each side (MHz)

	20+20
	19
	19
	200
	36,315
	38,315

	20+20+1.4
	19
	3
	206
	37,455
	39,455


Please refer to [5] for a more detailed analysis. Interestingly enough, a filter combiner could be a useful component in this case to save antennas when aggregating in the same band.
   However a filter combiner will impose restrictions on how closely packed two contiguous carriers can become.

3 Conclusion
In this tdoc it has been shown that the inter-band carrier aggregation cases all can be solved using release-8 transmission bandwidths. A certain case contains contiguous aggregation, but that too can be realized in the same way using release-8 transmission bandwidths.
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