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1 Introduction
In RAN4#64 meeting the agreed wayforward for the CSI requirement for CA are listed as below [1].

Agreed Way forward:

· Add one periodic CQI test for CA without PMI and RI tests in the Rel 10 time frame.
· ST-E, QC and Renesas will prepare a draft way forward to capture the agreements.
The general idea of this periodic CQI test for CA is to use different power level for PCell and SCell under a static channel so that the difference can be seen from the CQI reporting by certain step. The way forward paper is agreed in [2] which indicate interested companies are welcome to provide suggestions in this meeting on TBD setup.

In this contribution we provide simulation results based on the proposal from [2] with corresponding proposal for the TBD setup.
2 Simulation results for CQI reporting with CA
According to the agreed way forward paper, the simulation assumption is listed in Appendix from [2].The test configuration for the proposed signaling test is shown in Figure 1 [3]: a static test with two different SNR levels with a 6dB difference. The transmission mode is TM1 with a static channel configuration. 



[image: image1]
Since the 6dB difference would correspond to at least two CQI steps we would assume the requirement is that the CQI value on the Pcell should be at least 2 steps above that of the Scell for 90% of the time. In Figure 2 and 3 the simulation results prove such assumption for FDD and TDD separately.
[image: image2.emf]0 1 2 3 4 5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

wideband_CQIPcell – wideband_CQIScell

Probability

Probability of difference on the CQI steps for FDD CQI with CA

 

 

FDD_CQI_CA


Figure 2 Simualtion results for FDD periodic CQI test for CA
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Figure 3 Simualtion results for TDD periodic CQI test for CA
More detailed number can be found in Table 1. 

Table 1 Probabilities of the difference on CQI steps between PCell and SCell

	Delta
	0
	1
	2
	3
	4
	5

	FDD
	0
	0
	5,30%
	89,8%
	4,90%
	0

	TDD
	0

	0
	5,90%
	88,9%
	5,20%
	0


From the results above we believe the TBD in wideband CQIPcell – wideband CQIScell ≥ TBD should be set as 2 for both FDD and TDD system.
3 Conclusions

In this contribution we provide the simulation results confirming the TBD number as the wideband CQI step between PCell and SCell should be 2. In case same observation can be seen from more companies a CR will be provided in next meeting for such test setup in [4].
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5 Appendix
9.6

Additional requirements for carrier aggregation
This clause includes requirements for the reporting of channel state information (CSI) with the UE configured for carrier aggregation. The purpose is to verify that the channel state for each cell is correctly reported with multiple cells configured for periodic reporting.

9.6.1

Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
9.6.1.1
FDD

The following requirements apply to UE Category 3-8. For the parameters specified in Table 9.6.1.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, 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 ≥ TBD
for more than 90% of the time. 

Table 9.6.1.1-1: 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.


9.6.1.2
TDD

The following requirements apply to UE Category 3-8. For the parameters specified in Table 9.6.1.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, 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 ≥ TBD
for more than 90% of the time. 
Table 9.6.1.2-1: 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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	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.4-2 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
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.


Figure � SEQ Figure \* ARABIC �1� Test configuration for the periodc CQI test
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