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1  Introduction
In this paper we propose a set of simulation assumptions for link simulations related to LTE-Advanced multicarrier aggregation and EVM. In particular configurations of the type proposed in [1] and [2] are considered.
The component carriers are, in this case, a regular rel-8, 100 RB carrier padded with RBs to form a > 100 RB, i.e. like108 RB = 4+100+4 RB, component carrier or a regular release-8 component carrier. The component carriers are then combined in a 15 kHz/100 kHz grid compatible manner using the smallest possible unused subcarriers in between.
2 Test Model and EVM for carrier aggregation
The EVM model used should conform to the release-8 definition, so a similar metric is used when comparing simulations, with a slight modification to allow for 101 to 110 RB per CC when such aggregation schemes are considered.
2.1 E-UTRA Test Models 

Please refer to ETM 3.1 for 64QAM in [3] with the following modification: 
# of 64QAM PDSCH PRBs within a slot for which EVM is measured is modified to 101..110 RB:s.
2.2 EVM
Please refer to Annex F.4.1, 4.2 and 4.2.1 (normative) in [3] Global In-Channel TX-Test, EVM with the following modification:
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 resource blocks with the considered modulation scheme being active in symbol t,” is extended to 101..110 RB:s.
3 Reference Architecture
An LTE-Advanced carrier might be generated in such a may that different component carriers originate from different radio-chains. 
The TX part of the simulations will have to be modeled in such a way that this is reflected.
4 Simulation Scenarios
The table below, which is reproduced from [4] and [5] provides an overview of the 4 agreed scenarios to be addressed by RAN4. The cases to be considered here are the contiguous FDD and TDD cases, i.e. scenario number 1 and 2.
	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

	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

	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


Table 1 Agreed carrier aggregation scenarios for initial investigation
For scenarios 1 (FDD) and 2 (TDD), for the test model defined (64 QAM) and for the following carrier aggregation schemes, applicable to their respective scenarios:
Both component carriers > 100 RB and ≤ 100 RB should be considered.

	channel bandwidth
	#component carriers
	#resource blocks/cc
	Carrier aggregation scheme

	100
	5
	108
	(1296 sc + DC) + 3 sc + (1296 sc + DC) + 3 sc + (1296 sc + DC) + 3 sc + (1296 sc + DC) + 3 sc + (1296 sc + DC)

	80
	4
	108
	(1296 sc + DC) + 3 sc + (1296 sc + DC) + 3 sc + (1296 sc + DC) + 3 sc + (1296 sc + DC) 

	40
	2
	104
	(1248 sc + DC) + 9 sc + (1248 sc + DC)


Table 2: carrier aggregation schemes, CC > 100 RB
	channel bandwidth
	#component carriers
	#resource blocks/cc
	Carrier aggregation scheme

	100
	6
	100, 25
	(1200 sc + DC) + 19 sc + (1200 sc + DC) + 19 sc + (1200 sc + DC) + 19 sc + (1200 sc + DC) + 19 sc + (1200 sc + DC) + 9 sc   + (300 sc + DC)

	80
	5
	100, 25
	(1200 sc + DC) + 19 sc + (1200 sc + DC) + 19 sc + (1200 sc + DC) + 19 sc + (1200 sc + DC) + 9 sc   + (300 sc + DC)

	40
	3
	100, 6
	(1200 sc + DC) + 19 sc + (1200 sc + DC)  + 3 sc (72 sc + DC)


Table 3: carrier aggregation schemes, CC ≤ 100 RB

The following TX and RX result sets should be compiled.

	Number
	Case
	TX-result-set
	RX-result-set
	Comment

	1
	LTE-BS-TX -> 
LTE-UE-RX
	-BS-UnwantedEmissions-ref

-BS-EVM-ref

-ACLR-ref
	-UE-ACS-ref

-UE-RX-performance-ref (SNR,C/I, etc)
	DL-ref



	2
	LTE-BS-RX <- 
LTE-UE-TX
	-UE-UnwantedEmissions-ref

-UE-EVM-ref


	-BS-ACS-ref

-BS-RX-performance-ref (SNR,C/I, etc)
	UL-ref



	3
	LTEA-BS-TX -> LTE-UE-RX
	
	-UE-RX-performance-compatibility-case (SNR,C/I, etc)
	DL-compatibility


	4


	LTE-BS-RX <- LTEA-UE-TX


	
	-BS-RX-performance-compatibility-case (SNR,C/I, etc)
	UL-compatibility

	5
	LTEA-BS-TX -> LTEA-UE-RX
	-BS-Unwanted emissions-LTEA 

-BS-EVM-LTEA

-ACLR-LTEA
	-UE-RX-performance-LTEA (SNR,C/I, etc)
	DL-LTEA



	6


	LTEA-BS-RX <- LTEA-UE-TX


	-UE-Unwanted emissions-LTEA 

-UE-EVM-LTEA
	-BS-RX-performance-LTEA (SNR,C/I, etc)
	UL-LTEA


Table 4: Simulation scenarios
Simulations number 1 and 2 are the LTE-rel8 reference case. This is the baseline simulation to compare performance against.
Simulations 3 and 4 are compatibility cases. Case 3 should focus on a LTE-rel-8 UE receiving from the 100 RB rel-8 block when surrounded by active LTE-Advanced blocks and neighbor component carriers when using the aggregation schemes from Table 2. 

The Table 3 cases would consider the impact from neighbor component carriers.
Cases 5 and 6 are pure LTE-Advanced cases for analysis of maximal performance with all component carriers active.

There are many simulation parameters left open, but a few parameters deserve further consideration.

	Item
	Value
	Comment

	CP 
	Normal
	Most common case

	Sample Rate
	30.72 MHz
	

	Over sample ratio


	4 and 5
	4 Minimum for 80 MHz
5 minimum for 100 MHz

	FFT size


	2048
	

	BS power 
	46 dBm
	Not low power


Table 5: Other basic simulation parameters

Sample Rate, Over sampling and FFT sizes are informative, and not meant to implicitly specify a particular TX and RX structure.
5 Summary
Test models, EVM-definitions, main simulations scenarios and parameters, are proposed in order to further analyze certain contiguous carrier aggregation schemes. 
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