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1. Introduction

This contribution contains simulation assumptions for carrier aggregation PDSCH performance requirements. The scenarios are aligned with the working assumptions in [1] and analysis in [3].
The intention is to use this contribution as a framework for the way forward on aligning simulation work among companies in future RAN4 meetings.
2. CA Downlink Demodulation Working Assumptions
In RAN4#57 meeting, the key working assumptions in [1] were agreed for PDSCH performance requirements summarized below: 
1. The target completion date for the initial phase requirements is RAN4#59 (May 2011)
2. The PDSCH verification scenarios are based on 10+10 MHz and 20+20 MHz bandwidth combinations

3. No additional scenarios are specified for the verification of control channel performance
4. The CA configuration listed in the RAN1 LS in [2] are prioritized in the design of the test cases
5. Up to 2 component carriers are considered in the design

6. Up to 2 MIMO layer are considered in the design

7. UE categories 1 and 2 do not need to be covered

8. The following aspects are covered by the initial requirements:
· Single antenna port (1 x 2) performance using transmission mode 1

· Dual-layer MIMO (N_tx x 2) performance using transmission mode X (TBD)

· The UE’s ability to process the received packets in a sustained manner assuming a data rate close to the maximum enabled by the UE category, number of MIMO layers, and CA bandwidth combination

3. Scenarios for SIMO
It is proposed to reuse the existing Rel-8/9 10 MHz and 20 MHz requirements for CA. The proposed starting point for the SIMO requirements are listed in Table 1.

Table 1: CA Scenarios for SIMO (FDD/TDD)

	Test Number
	Bandwidth
	MCS
	Propagation

Conditions
	Correlation Matrix and Antenna Configuration
	Verification Point
	UE Category

	CA-1
	2 / 10+10 MHz
	16QAM / R=1/2
	EVA5
	1x2 Low
	70% tp
	3-8

	CA-2
	2 / 10+10 MHz
	QPSK / 
R=1/3
	ETU70
	1x2 Low
	70% tp
	3-8

	CA-3
	2 / 20+20 MHz
	16QAM / R=1/2
	EVA5
	1x2 Low
	70% tp
	3-8

	CA-4
	2 / 20+20 MHz
	QPSK / 
R=1/3
	ETU70
	1x2 Low
	70% tp
	3-8


Proposal 1: The four CA scenarios summarized in Table 1 are proposed for SIMO performance verification.
4. Scenarios for Dual-Layer Transmission 

It is proposed to reuse the existing Rel-8/9 10 MHz requirements for CA. New 20 MHz requirements for CA are defined for dual-layer transmission based on single carrier requirements. The proposed starting point for the dual-layer transmission requirements are listed in Tables 2 and 3.

Table 2: CA scenarios for Open Loop Spatial Multiplexing (FDD/TDD)

	Test Number
	Bandwidth
	MCS
	Propagation

Conditions
	Correlation Matrix and Antenna Configuration
	Verification Point
	UE Category

	CA-5
	2 / 10+10 MHz
	 16QAM / R=1/2
	EVA70
	2x2 Low
	70% tp
	3-8

	CA-6
	2 / 20+20 MHz
	 16QAM / R=1/2
	EVA70
	2x2 Low
	70% tp
	3-8


Table 3: CA scenarios for Closed Loop Spatial Multiplexing (FDD/TDD)

	Test Number
	Bandwidth
	MCS
	Propagation

Conditions
	Correlation Matrix and Antenna Configuration
	Verification Point
	UE Category

	CA-7
	2 / 10+10 MHz
	 16QAM / R=1/2
	EVA5
	2x2 Low
	70% tp
	3-8

	CA-8
	2 / 20+20 MHz
	16QAM / R=1/2
	EVA5
	2x2 Low
	70% tp
	3-8


Proposal 2: The four CA scenarios summarized in Tables 2 & 3 are proposed for dual-layer transmission performance verification.
Proposal 3: The dual-layer transmission performance verifications are defined for TM8 or TM9.
5. Scenarios for Sustained Data Rates  

Based on the configurations listed in [2] the sustained data rates test(s) should cover both 10 + 10 MHz and 20 + 20 MHz bandwidth scenarios with coverage of the UE categories 3-8. These tests for multiple carriers testing could be carried out in a similar way as Rel-9 UEs. The proposed starting point for the sustained data rates requirements are listed in Table 5.

Table 4: Layers/CA Combinations of Interest (Rel-8/9/10 UE categories)

	UE Category
	DL CA capability [#CCs/BW(MHz)]
	DL layers 
[max #layers]

	Category 1
	
	

	Category 2
	
	

	Category 3
	1/20 MHz
	2

	
	2/10+10 MHz
	2

	Category 4
	1/20 MHz
	2

	
	2/10+10 MHz
	2

	Category 5
	
	

	Category 6
	1/20MHz
	4

	
	2/10+10MHz
	4

	
	2/20+20MHz
	2

	
	2/10+20MHz
	4 (10MHz) 2(20MHz)

	Category 7
	1/20MHz
	4 

	
	2/10+10MHz
	4

	
	2/20+20MHz
	2

	
	2/10+20MHz
	4 (10MHz) 2(20MHz)

	Category 8
	[2/20+20MHz]
	[8]


Table 5: CA Scenarios for the Sustained Data Rates (FDD/TDD)

	Test Number
	Bandwidth
	Modulation
	Propagation

Conditions
	Verification Point
	UE Category

	CA-9
	2 / 10+10 MHz
	64QAM
	AWGN
	95% tp
	3

	CA-10
	2 / 10+10 MHz
	64QAM
	AWGN
	95% tp
	4

	CA-11
	2 / 20+20 MHz
	64QAM
	AWGN
	95% tp
	6

	CA-12
	2 / 20+20 MHz
	64QAM
	AWGN
	95% tp
	7


Proposal 4: The four CA scenarios summarized in Table 5 are proposed for sustained data rates performance verification.
6. Conclusions

In the present contribution we provided a framework for the way forward on aligning simulation work among companies on the verification of downlink carrier aggregation in LTE Rel-10.
· Proposal 1: The four CA scenarios summarized in Table 1 are proposed for SIMO performance verification. 
· Proposal 2: The four CA scenarios summarized in Tables 2 & 3 are proposed for dual-layer transmission performance verification.
· Proposal 3: The dual-layer transmission performance verifications are defined for TM8 or TM9.
· Proposal 4: The four CA scenarios summarized in Table 5 are proposed for sustained data rates performance verification.
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