3GPP TSG-RAN WG4 Meeting #60
R4-114532
Athens, 22ndthth tj  Augest – 26th​​​st Augest, 2011

Source:
Samsung
Title:
Performance impact of CA frequency error
Agenda item:
7.6.2
Document for:
Discussion
1. Introduction

In RAN4 #59AH meeting, the frequency error issue on CA UE demodulation has been intensively discussed. In previous RAN4 meeting, it has been verified that maximum 10Hz over 1ms period has neglected performance impact on the existing single carrier test cases. However, based on TE vendors’ feedback in RAN4 meeting, maximum 10Hz over 1ms period may not be achievable. Therefore, it was agreed to further investigate the impact of more than 10Hz frequency error [1].
In this contribution, we investigate the performance impact of different frequency error in CA UE demodulation.
2. Performance impact of CA frequency error
As agreed in [1], the following 3 test cases are identified as the test cases to be study, which are most sensitive to frequency error. 
Table 1 Test cases for frequency error impact study
	Scenario
	Duplex mode
	Description
	Propagation model
	Antenna configuration
	Verification point

	2
	FDD
	TM3, Sustained data rate test, 20MHz
	Static H
	2x2 low
	85% successful rate

	1
	FDD
	TM3, 2Tx, 20MHz, 16QAM 1/2
	EVA70
	2x2 low
	70 % tp

	3
	TDD
	TM4, 4Tx, 20MHz, 16QAM 1/2
	EVA5
	4x2 low
	70 % tp


The simulation results have been shown in Fig 1 to Fig 3. To be noted, 6% Tx EVM has been modelled while other RF impairments are not included.
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Fig 1: Test case 1 -- FDD Sustained data rate
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Fig 2: Test case 2 -- FDD TM3 20MHz, 16QAM
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Fig 3: Test case 3 -- TDD TM4 20MHz, 16QAM

From the simulation results, it can be observed that:

· In case of maximum {10Hz, 30Hz, 60Hz} frequency error, the performance degradation is neglectable for all three 3 cases, i.e., the degradation is no more than 0.3 dB.

· In case of maximum 100Hz frequency error, the performance degradation for test case 3 (TDD TM4 test) is about 0.5 dB due to the frequency error. 
Therefore, we propose that the maximum frequency error that TE vendors could specify is 60Hz over 1 ms period. If maximum 100Hz frequency error is specified, some additional margin may be needed for CA test case, e.g. 0.5dB. Furthermore, even if maximum 100Hz is not achievable in TE, it may be necessary to consider modelling frequency error when defining the performance requirement for CA UE demodulation. 
3. Conclusions
In this contribution, we investigate the performance impact of different frequency error in CA UE demodulation.
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