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Discussion
1 
Introduction
In the last RAN4 meetings, the way forward of CA CSI test was agreed [1]. But some specific testing parameters, e.g. the reporting CQI difference between PCC and SCC with imbalance power, shall be studied further. In this contribution, we will provide our considerations and simulation results on these issues. 
2 Discussion

A periodic CQI test for CA was agreed [1] in last RAN4 meeting. But the following open issues need further study: 
· CQI feedback channel for FDD

For FDD PUCCH format 2 is used for CQI reporting and PUCCH format 1b with channel selection for ACK/NACK feedback [2]. Such configuration is not applicable from the practical perspective because of the low CM property requirement of UL transmission. At same time some potential collision between CQI and ACK/NACK feedback is possible. 

In order to avoid the problems above, the simultaneous transmission for PUSCH for CQI and PUCCH for ACK/NACK shall be supported by UE as well as specified for TDD case.   
Proposal 1: To avoid the CQI and ACK/NACK feedback collision and higher CM of the uplink transmission, the transmission channel for CQI feedback in case of FDD can be PUSCH instead of PUCCH.

· cqi-pmi-ConfigurationIndex  

Because the same periodicity for both CCs and the reporting shift between them are 10ms and  5ms respectively, “cqi-pmi-ConfigurationIndex” may be one of pairs in the table below for FDD [2]. 
Table 1. “cqi-pmi-ConfigurationIndex” candidates for PCC and SCC in FDD

	cqi-pmi-ConfigurationIndex of PCC
	cqi-pmi-ConfigurationIndex of SCC
	Periodicity of reporting CQI in both PCC and SCC
	Relative reporting offset between PCC and SCC

	7
	12
	10
	5

	8
	13
	10
	5

	9
	14
	10
	5

	10
	15
	10
	5

	11
	16
	10
	5


For TDD case, because there is collision between CQI feedback by PUCCH/PUSCH and downlink subframes only some of configurations for FDD in Table1 can be valid. According to the analysis in the figure below, the pair {8,13} can be the only correct  “cqi-pmi-ConfigurationIndex” parameters for TDD with UL/DL configuration 2. 
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Fig 1. CQI report timing for PCell and SCell
Proposal 2: We can adopt the below parameter configuration for both FDD and TDD. 

{ cqi-pmi-ConfigurationIndex of PCC, cqi-pmi-ConfigurationIndex of SCC} = {8, 13} 
· Testing requirement for the reported CQI variation in the two CCs

In this section, we evaluated the proper reporting CQI difference between PCC and SCC which can be meet the minimum requirement (>=90%). 

SNRs are 10dB and 4dB for PCell and SCell respectively. Other simulation assumptions will be found in [1] also. The results for FDD and TDD cases are given in the table below. 
Table 2. Reporting CQI difference between PCC and SCC
	
	Ratio of “wideband CQIPcell – wideband CQIScell ≥ 2”
	Ratio of “wideband CQIPcell – wideband CQIScell ≥ 3”

	FDD
	100%
	70.9%

	TDD
	100%
	71.4%


From the results above, we have the following proposal. 
Proposal 3: The difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.
3 
Conclusion
In this contribution some considerations on the open issues for CA periodic CQI test [1] are presented. 

Proposal 1: To avoid the CQI and ACK/NACK feedback collision and higher CM for the uplink transmission, the transmission channel for CQI feedback in case of FDD can be PUSCH instead of PUCCH.

Proposal 2: We can adopt the below parameter configuration for both FDD and TDD. 

{ cqi-pmi-ConfigurationIndex of PCC, cqi-pmi-ConfigurationIndex of SCC} = {8, 13}
 Proposal 3: The difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.
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