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1. Introduction

After RAN4 #60 meeting, there are still quite a few open issues on CA UE demodulation performance requirement as summarized below.

· For the impact of relative frequency error issue, it has been agreed to mandate maximum relative frequency error of 30Hz but the additional margin is FFS.
· Whether to introduce additional test cases for power imbalance, soft buffer limitation and soft buffer management.

· How to model additional RF impairments of UE supporting intra-band CA and its impacts on the requirements.
In this contribution, we provide our view on the open issues above.
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 considered to be most sensitive to frequency error. Table 1 shows the performance loss in case of 30Hz frequency error.
Table 1 Test cases for frequency error impact study
	Scenario
	Duplex mode
	Description
	Propagation model
	Antenna configuration
	Verification point
	Performance loss

	1
	FDD
	TM3, Sustained data rate test, 20MHz
	Static H
	2x2 low
	85% successful rate
	0.07

	2
	FDD
	TM3, 2Tx, 20MHz, 16QAM 1/2
	EVA70
	2x2 low
	70 % tp
	0.04

	3
	TDD
	TM4, 4Tx, 20MHz, 16QAM 1/2
	EVA5
	4x2 low
	70 % tp
	0.10


Based on the simulation results, it is seen that the performance impact is slightly different for different test cases. But for the sake of simplification and avoid to re-simulate all Rel-8 test cases, it is preferred to use the same margin for all test cases, e.g. 0.1dB. Since the performance degradation is only up to 0.1dB, it is also acceptable to just re-use the single carrier performance requirement.
3. Additional test cases for CA capable UE
In the last RAN4 meeting, it has been discussed whether additional test cases need to be introduced for power imbalance, soft buffer limitation and soft buffer management issues.
For the necessity of additional power imbalance test case, it has been discussed again that although this test case was agreed in previous RAN4 meeting. It is true that the requirement of power image rejection up to 20dB has been implicitly tested in CA sustained data rate test. It may be redundant to design a separate test case if RAN4 agree the verification of 20dB requirement is enough. But considering the 5dB requirement gap, and also RAN4 have already agreed on this test case and spent efforts on the test case design, we slightly prefer to stick to previous RAN4 agreement and introduce this test case. 
For soft buffer limitation test case, we agreed on the possible performance degradation without instantaneous buffer. But it is also identified the maximum performance degradation is about 0.5 dB on more than 16dB test point [2]. Due to limit performance impact and consider the more implementation margin on the relative high test point, it may be difficult to identify improper UE behaviour.
For soft buffer management test case, it is proposed to verify proper soft buffer management by defining the sequence of redundancy versions. But it is obviously an implementation issue from our point of view. Therefore, we don’t see any necessarily to define this test case.

Considering a Rel-10 supporting both CA and eDL-MIMO, not only the new Rel-10 test cases but also all Rel-8/9 test cases should be tested. It results in many test cases and consumes quite a long time for Rel-10 UE verification. So, it is beneficial to avoid not very necessary test case and minimize the test case number. 

Based on above considerations, it is proposed to only design the additional test case for power imbalance, and no more additional test case for soft buffer limitation and management.
4. Additional RF impairment for intra-band CA
For additional RF impairment for intra-band CA, it is proposed to (Option 1) apply intra-band CA specific margins up to 0.4 dB based on operating SNR values [3], or (Option 2) not apply any margin. It is noted that UE demodulation performance requirement is band/band combination agonistic in current RAN4 working assumption, i.e. the performance requirement is same for both intra-band and inter-band case cases. So, the margin is also applied for inter-band case if RAN4 agree on any value for intra-band case. Thus, the performance requirement for inter-band CA cases may be relaxed compared with Rel-8/9 requirements.
Therefore, if RAN4 agree any specific margin for intra-band CA test, it may be need further considerations whether to define separate requirements for intra-band and inter-band CA cases.
5. Conclusions
In this contribution, we provide views on the remaining open issues of CA UE demodulation performance requirement. 
· For the performance impact of 30Hz frequency error, it is preferred to use the same margin 0.1dB for all test cases or just re-use performance requirement of single carrier.

· For additional test cases for CA capable UE, it is proposed to only design the additional test case for power imbalance, and no more additional test case for soft buffer limitation and management.
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