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1. Introduction

In the last meeting (RAN4 #58AH), RF retuning issue for intra band carrier aggregation was discussed, and way forward is in principle approved [1]. One of the agreements in [1] is that UE demodulation requirements are expected be developed for imbalanced PCC and SCC. In this document, we analyze possible test scenario for imbalanced power allocation cases.

2. Discussion
In the last meeting (RAN4#58AH), way forward for RF retuning issue for intra band carrier aggregation was agreed [1]. Following bullet point for UE demodulation issue is included in this agreed document.
· UE demodulation requirements are expected be developed for imbalanced PCC and SCC. This defines the minimum requirements for supporting imbalance power between CC in rel10 UE based on existing image rejection ratio.
We think that it is important to have this kind of UE demodulation requirement so that UE design target is clarified. Because, for intra band carrier aggregation cases, 1RF chain implementation should be possible. If 1RF implementation is applied, both CC’s are processed in this RF chain and both CC’s signals are included in baseband input signal. So not only image rejection issue but also dynamic range or other UE impairment factor might cause throughput performance degradation. UE demodulation test can cover all these factors, so if it is specified, UE designer can set the target from the requirement values. 
In [2] and [3], power difference between the CC is analyzed. The indication from these contributions is that considering -25dBc image rejection performance, 6dB power deference would be feasible. And from these considerations, image rejection requirement is specified [4].
We also believe that 6dB power difference is good value for the test cases. Regarding the performance metric, only PCC throughput is proposed in [3]. We agree this proposal because the purpose of the test is to check whether UE can still get the good throughput performance in the weaker CC when stronger adjacent CC is existed. So both CC’s throughputs do not have to be measured.
This requirement is valid for the high SNR region, where a small noise causes much performance degradation. Therefore, it is considered that setting the 64QAM requirement is enough for this test case. Furthermore, for intra-band CA, only CA Bandwidth class C is specified in TS36.101 (e.g. section 5.6A). It means that 10MHz + 10MHz intra-band CA is not supported in Rel-10. Considering the reusability of the Rel-8/9 requirement setting, only the following cases in Table 1 will become the candidate of the test scenario.
Table1: Proposed test scenario
	Duplex mode
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
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	Fraction of Maximum

Throughput (%)
	SNR (dB)

	
	
	

	FDD 
	20 MHz + 20 MHz
	R.9 FDD
	OP.1 FDD 
	EVA5
	1x2 Low
	70
	17.6+x
	-98
	-80.4+x

	-80.4 +[6] + x


	TDD
	20 MHz + 20 MHz
	R.9 TDD
	OP.1 TDD 
	EVA5
	1x2 Low
	70
	17.7+x
	-98
	-80.3+x


	-80.3 +[6] + x


In this table, we add the additional margin x to the required SNR value. X may be 0dB, but it needs to be further analyzed. Furthermore, whether 6dB is appropriate for power difference should also be confirmed.
Other candidate for CA imbalanced power allocation requirement might be the sustained data rate test cases. In this test, much higher SNR is required. In this sense, if it is specified, more precise target is given. On the other hand, it might be challenging for UE implementation. However, we think that the purpose of the sustained data rate test is to check higher layer UE processing capability, so we prefer not to specify sustained data rate test for imbalanced power CA.
3. Conclusion

Test scenario for the CA demodulation when imbalanced power is allocated between the CC has been analyzed. Proposed test case is shown in table 1. Actual power difference and whether additional margin to the existing requirement is needed should be considered further. 
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