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1. Introduction
In RAN4 #64, it is agreed to introduce  one periodic CQI test for CA scenario in Rel-10 time frame for both FDD and TDD as described in [1]. In this contribution, we provide our proposal on TBD parameters in the test proedure. 

2. Test procedure
The purpose of agreed CSI test for CA is to verify that 

· UE can handle periodic CSI report on two component carriers and

· UE makes indepdent CSI measurement on each carriers. 

In order to achieve this purpose, UE is configured to report periodic CSI for both PCell and SCell simultaneoulsty under the condition that PCell is configure with CINR=10dB and SCell is configured with CINR=4dB. UE is required to report higher CQI for PCC than SCC to pass the test. Test procedure for FDD and TDD are summarized in Table 1 for FDD and Table 2 for TDD. The test criterion would look like 
     wideband CQI_PCell – wideband CQI_SCell ≥ TBD
for more than 90% of test time. In the agreed test procedure, there are two TBD parameters

·  CQI difference threshold between PCell and Scell
·  cqi-pmi-ConfigurationIndex to specify CSI feedback period and offset

2.1. CQI difference threshold
Figure 1 is a plot for average CQI vs CINR for TM1 in AWGN channel. As shown in Figure 1,CQI increases from 8 to 11 when CINR is increased from 4dB to 10dB. From the figure, we can see that CQI differencce of 2 requires CINR separation of 4dB in the worst case. Considering test margin typically considered in RAN5 for TE implementation, UE might have only 1dB margin for the test. Thus, it would be safe to set the threshold to 1. Alternative option would be to set the threshold to 2 and increase the CINR for SCell to 12dB.   
Proposal 1: Set the CQI difference threshold 1 with current CINR setting for PCell and SCell or set the CQI difference threshold to 2 and increase SCell CINR to 12dB. 
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Figure 1. Average CQI in AWGN channel vs CINR

2.2. CSI feedback period and offset
 Since the test is run in static channel, CSI feedback period of 10 would be enough and arbitrary selection of CSI subframe offset would not affect test result. 
Proposal 2: Use cqi-pmi-ConfigurationIndex=9 (period=10, offset=2) for PCell CSI report and cqi-pmi-ConfigurationIndex=14 (period=10, offset=7)  for SCell CSI report for both FDD and TDD. 
3.
Conclusion 

In this contribution we provided our view on  test parameters for CA CSI test. Our recommendataions are 
Proposal 1: Set the CQI difference threshold 1 with current CINR setting for PCell and SCell or set the CQI difference threshold to 2 and increase SCell CINR to 12dB.
Proposal 2: Use cqi-pmi-ConfigurationIndex=9 (period=10, offset=2) for PCell CSI report and cqi-pmi-ConfigurationIndex=14 (period=10, offset=7)  for SCell CSI report for both FDD and TDD.
We recommend to take these proposals into account in the definition of  CA CSI test. 
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Table 1: PUCCH 1-0 static test on multiple cells (FDD)

	Parameter
	Unit
	Pcell
	Scell

	Bandwidth
	MHz
	[10 MHz for both cells]

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	[10]
	[4]
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	dB[mW/15kHz] 
	[-88]
	[-94]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH

	PUCCH Report Type
	
	PUCCH Format 2

	Reporting periodicity 
	ms
	Npd = 10

	 cqi-pmi-ConfigurationIndex
	
	TBD
	TBD [shift of 5 ms relative to Pcell]

	ACK/NACK feedback mode
	
	PUCCH 1b with channel selection

	Note 1:
Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 2: PUCCH 1-0 static test on multiple cells (TDD)

	Parameter
	Unit
	Pcell
	Scell

	Bandwidth
	MHz
	[20 MHz for both cells]

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	[10]
	[4]
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	dB[mW/15kHz] 
	[-88]
	[-94]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 2)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10

	 cqi-pmi-ConfigurationIndex
	
	TBD
	TBD [shift of 5 ms relative to Pcell]

	ACK/NACK feedback mode
	
	PUCCH 1b with channel selection

	Note 1:
Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.
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