
3GPP TSG-RAN WG4 meeting #60bis 
R4-115153
Zhuhai, China, 10 – 14 October, 2011
Source:
Motorola Mobility
Title:
UE demodulation performance requirements for carrier aggregation
Agenda item:
6.2.4
Document for:
Approval
1 Introduction
After the e-mail review of RAN4 #60 meeting, the CRs introducing CA UE demodulation requirements [1], [2] were agreed. In this paper, we discuss the remaining open issues such as CA specific UE RF impairments margin and a definition of CA demodulation requirements to finalize CA UE demodulation performance requirements.  

2 Discussion 
2.1 Definition on CA UE performance requirements
As pointed out during the email review and discussed in [4], the definition on CA UE performance requirements needs to be clarified in the spec to avoid ambiguity whether the CA throughput performance requirement is per CC or for the aggregated throughput. When UE is operated in a CA mode, the throughput that UE actually can achieve is aggregated throughput. Thus, the aggregated throughput may be a more natural metric to evaluate the CA performance, and one alternative would be to add a sentence in Section 8.1.1 of TS 36.101 as follows:
-----------------------------  Start of Change in 36.101 --------------------------------------------------------------  

8.1.1
Dual-antenna receiver capability

The performance requirements are based on UE(s) that utilize a dual-antenna receiver. For test cases with more than one component carrier, the term “throughput” refers to aggregated throughput which is the sum of throughput values of all component carriers.
For all test cases, the SNR is defined as
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-----------------------------  End of Change --------------------------------------------------------------  

2.2 Margins for CA UE performance requirements
Another open issue for CA UE performance requirements is how to model additional UE RF impairments in the UE supporting intra-band CA with channel bandwidth up to 2x20 MHz and their impact on the requirements. The analysis in [3] for intra-band CA with a single RF chain concludes that the Rel-10 CA UE receiver is expected to have an increased receiver EVM compared to the Rel-8/9 single-carrier UE receiver due to noise performance degradations of LNA, VGA, and ADC as a cost for the improved linearity. 
Considering the receiver image rejection requirement of 25dB, -25dB noise floor is assumed for a Rel-8/9 single carrier UE receiver and -24dB noise floor for a Rel-10 CA UE receiver with 1dB noise performance degradation at the CA UE receiver due to the improved linearity. For the given SNR (Es/No) value at the antenna port, the effective SNR seen by the baseband module is as follows:
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Table 1 shows how to derive margins required for compensating degradation of the effective SNR for various operating SNR values. In addition, Table 2 provides a further simplified margin table for three operating SNR ranges. Using this approach, additional CA tests and performance requirements can be easily introduced in a later phase if needed. 
Table 1 How to derive margins for intra-band CA UE performance requirements [4]
	Es/No (dB)
	Effective SNR (dB)
	Degradation in effective SNR (dB)
	Proposed margin (dB)

	
	Rel-8/9 single carrier UE
	Re-10 
CA UE
	
	

	-2
	-2.01
	-2.01
	2.24E-03
	0.1

	0
	-0.01
	-0.02
	3.54E-03
	0.1

	2
	1.98
	1.97
	5.60E-03
	0.1

	4
	3.97
	3.96
	8.85E-03
	0.1

	6
	5.95
	5.93
	1.40E-02
	0.1

	8
	7.91
	7.89
	2.19E-02
	0.1

	10
	9.86
	9.83
	3.43E-02
	0.1

	12
	11.79
	11.73
	5.33E-02
	0.1

	14
	13.67
	13.59
	8.20E-02
	0.1

	16
	15.49
	15.36
	1.24E-01
	0.2

	18
	17.21
	17.03
	1.83E-01
	0.2

	20
	18.81
	18.54
	2.62E-01
	0.3

	22
	20.24
	19.88
	3.60E-01
	0.4


Table 2 Simplified margin table for intra-band CA UE performance requirements

	
	SNR < 15dB
	15dB ≤ SNR < 20dB
	SNR ≥ 20dB

	Margin (dB)
	0.1
	0.2
	0.4


3 Conclusions

In summary, we propose the following to finalize CA UE performance requirements:
Proposal 1: Clarify the definition on CA UE performance requirements by adding a sentence proposed in Section 2.1.
Proposal 2: Apply intra-band CA specific margins based on operating SNR values as given in Table 2.
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