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1 Introduction
In meeting RAN4#59AH the relative frequency errors for CA UE demodulation requirements were the discussed [1][2]. In this contribution we further discuss the RF impairments and the frequency errors between CCs for test system.
2 Discussion

The potential RF impairments caused by carrier aggregation includes: 
· Relative frequency offsets between CCs

· Phase noise in the transmitter and UE receiver
· IQ imbalance

Effects of phase noise effects in the transmitter are noticeable at higher SNR and always present on all carriers, also for Rel-8 operation. The phase noise and other transmitter impairments are reflected in terms of the Tx EVM that is specified as 6%. Hence, only the relative frequency offset between CC(s) will be considered in the UE demodulation requirements assuming the TX EVM is present on all CC(s). 
In [2] the UE demodulation PDSCH performance results are presented. We picked 2 test cases on FDD and TDD for each as shown in Figure 1and Figure 2 seperately. The scenarios of the test cases can be found from [2].
[image: image1.emf]40000000

60000000

80000000

100000000

120000000

140000000

160000000

16 17 18 19 20 21 22 23 24 25

Throughput (bps)

SNR (dB)

FDD: SDR 64QAM 0.88 20MHz R.31-4 FDD AWGN, static frequency error
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Figure 1 Performance of SDR R.31-4 FDD with relative frequency errors
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TDD: 4x2 TM4 16QAM 1/2 20MHz R.43 TDD EVA5, static frequency error
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Figure 2 Performance of 4x2 TM4 R.43 TDD with relative frequency errors
From the plots we can see with the relative frequency errors up to 200Hz, the performance loss on 70% or 85% max TP can be 0.2~1.5dB depending on different test cases, but the maximum throughput still can be achieved.
Hence any frequency offsets from 0 to 200Hz can be accepted when specifying test system uncertainty. 
In addition, we propose the following assumtions to set up the alignment results in order to focus on the performance in most efficient range.

1. The SNR range should be kept below 25dB.

2. The verification point to be used is 70% for the TM test cases and 85% for the SDR test case.
3 
Conclusions

This contribution discusses the frequency offset setup for test system and presents the performance of UE demodulation on intra-band carrier aggregation with relative frequency offsets as 0, 30, 60, 100, 200Hz with the following proposals.
· Only the relative frequenct offset should be considered in the UE demodulation requirements for CA.
· Any frequency offsets less than 200Hz can be accepted for test purpose.

· The SNR range should be kept below 25dB and the verification point should be 70% or 85% as stated above.
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