3GPP TSG-RAN WG4 Meeting # 64
R4-124466
Qingdao, China, 13-17 Aug, 2012
Agenda Item:
5.2.2.1
Source: 
Ericsson, ST-Ericsson
Title: 
Parameters setup for CQI test and RI test in eICIC
Document for:
Discussion
1 Introduction
In RAN4#63AH meeting, how to configure the parameters for CQI report in eICIC is still open. For the CQI report, the basic principle is agreeable for the group:
· The CQI for ABS and non-ABS subframe shall be transmitted in separate uplink subframes.

· If the CQI is carried on PUCCH channel, the Ack/Nack shall not be transmitted with CQI simutaniously. 

In order to get reliable CQI test, in [1], different solutions are proposed for CQI report configuration. In this paper, we share our view on how to configure CQI report in eICIC. 
2 FDD
2.1 Parameters setup for CQI report  
In Rel-8/9, we use PUCCH 2 for CQI report. Since PUCCH 2a is an optional feature, it is better not to transmit Ack/Nack in the same time with CQI if PUCCH is used. Besides PUCCH, PUSCH can also be used as physical channel for CQI reporting, i.e., CQI test in TDD and RI test in FDD/TDD. It is addressed in [1]. But if PUSCH is used as physical channel, we need reliable PDCCH DCI format 0.  It is easy achieved in Rel-8/9, but it is not easy to achieve in eICIC scenarious. 

In [1], when the Reporting periodicity is 5 (
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), cqi-pmi-ConfigIndex is proposed to be 6 for CQI report corresponding CSI_0, and cqi-pmi-ConfigIndex2-r10 is proposed to be 5 for CQI report corresponding CSI_1. The relationship is shown in Figure 1.  From Figure 1, we can see that in order to piggy back CQI report on PUSCH, we need send DCI0 in corresponding DL subframe. For example, CQI is reported in UL subframe 8, DCI0 shall be granted in DL subframe 4. Since subframe 4 is corresponding to non-ABS subframe, no ABS protection is given to DCI0 transmission. Hence it will lead to UL physical channel carried CQI information is not reliable. It will impact on the CQI test. 
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Figure 1: The timing relationship b/w CQI report, Ack/Nack, ABS pattern and DCI0 grant when 
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Observation 1: If 
[image: image4.wmf]5

=

pd

N

, piggy back based on PUSCH channel shall be used, but DCI0 can not be always protected by ABS subframe. 

In order to DCI0 transmission problem for CQI piggy back, we can chose another set of paramters: 
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, cqi-pmi-ConfigIndex = 11 and cqi-pmi-ConfigIndex2-r10 = 16, which has been proposed in [1]. With this configuration, we can only PUCCH 2 for CQI transmission, as shown in Figure 2. 
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Figure 2: The timing relationship b/w CQI report, Ack/Nack, ABS pattern and DCI0 grant when 
[image: image7.wmf]10

=

pd

N


The only problem for us to change 
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 is with risk to resimulate the results. However, since static channel is used, the CQI report delay doesn’t have any impact on the CQI feedback performance. Hence, it is expected to have no any problem for the change. 
Obervation 2: Change 
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, it is expected to have no any impact on the simulation results. 

Based on the above observations, we propose to use the parameters given in Table 1. 

Table 1: Parameters setting for CQI report (FDD)
	Parameters
	Value

	
[image: image12.wmf]pd

N


	10

	cqi-pmi-ConfigIndex
	11

	cqi-pmi-ConfigIndex2-r10
	16

	Physical channel for CQI reporting
	PUCCH format 2


Proposal 1: In FDD, Using 
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as the CQI feedback periodicity. 
Propose 2: In FDD, Using PUCCH 2 only as the physical channel for CQI transmission and the corresponding parameters are given in Table 2. 
2.2 Parameters setup for RI test
In RI test, the collision b/w Ack/Nack and CQI/RI report still exsit. Currently, two ABS pattern are under discussion, 
Table 2: Parameters setting for CQI report (FDD)

	Parameters
	value
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	10

	cqi-pmi-ConfigIndex
	13

	cqi-pmi-ConfigIndex2-r10
	15

	ri-ConfigIndex
	6

	ri-ConfigIndex2-r10
	6

	Physical channel for CQI reporting
	PUCCH format 2


One is 1/8 and one is 2/8. For 1/8 pattern, we can use the parameters shown in Table 2 to arrange the CQI/RI report. The CQI/RI report timing and Ack/Nack timing with the parameters specified in Table 2 is shown in Figure 3. From Figure 3, we can see that we can only use PUCCH 2 to report CQI and RI without any PUSCH piggy back. 
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Figure 3: The CQI/RI report timing and Ack/Nack timing with the parameters given in Table 2 for 1/8 ABS pattern
If the pattern is 2/8, one example set of parameters can also be given in Table 2. The corresponding timing of Ack/Nack and CQI and RI can be shown in Figure 4. We can see that there always have some CQI or RI need piggy back, and some CQI or RI transmitted on PUCCH. PUCCH only can not be used to avoid the collision of CQI and RI. Further, for this pattern, we can see that the delay of PMI and CQI have the following possibilities {1, 2, 3, 4, 5, 6, 7, 8} ms. While in 1/8, the delay of CQI and RI have the following possibilities {1, 3, 5,7}. Obviously, the delay spread of CQI and RI with 1/8 pattern is much smaller than that with 2/8 pattern. From this point, it is better to select 1/8 pattern to simplified the test. 
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Figure 4: The CQI/RI report timing and Ack/Nack timing with the parameters given in Table 2 for 2/8 ABS pattern

In summary, we can have the following observations: 
Observation 1: With 1/8 ABS pattern, PUCCH 2 only can achieve collision free between Ack/Nack and CQI/RI. 
Observation 2: With 2/8 ABS pattern, mixture of PUCCH 2 and PUSCH must be used for Ack/Nack and CQI/RI transmission

Observation 3: With 1/8 ABS pattern, the delay spead of CQI/RI is much smaller than that with 2/8 ABS pattern
Based on the above observations, we propose:

Proposal 3: In FDD, Using 1/8 ABS pattern for RI test

Proposal 4: In FDD, Using PUCCH 2 only as the physical channel for CQI/RI transmission and the corresponding parameters are given in Table 2. 
3 TDD
3.1 Parameters setup for CQI test
In TDD, the ABS pattern for CQI test is [0100010001 0100010001]. The corresponding timing of Ack/Nack for ABS and non-ABS is shown in Figure 5 when 
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. It should be noted that in CQI test, only subframe 4 and 9 can be used for PDSCH transmission. From Figure 5, we can see that if 
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 is configured, and CQI for ABS and non-ABS is transmitted in seprerated subframes, the physical channel for CQI/RI and Ack/Nack should use PUSCH. In order to schedule PUSCH, DCI0 shall be granted in the corresponding downlink subframe. From Figure 5, we can see that there always some DCI0 can not be protected by ABS subframe. It will lead the test to be uncertain. For example, for the CQI feedback in uplink subframe 8, the downlink subframe for DCI0 grant shall be subframe 4. According to the ABS pattern, subframe 4 is non-ABS subframe. Therefore, it is impossible to get reliable CQI test if 
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Figure 5: The timing relationship b/w CQI report, Ack/Nack, ABS pattern and DCI0 grant when  
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If the periodicity of CQI report is changed from  
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 to 
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, the timing is shown in Figure 6. In this case, we can use subframe 2 and subframe 7 for CQI transmission, while subframe 3 and subfame 8 are used for Ack/Nack transmission. The physical channel can just use PUCCH. The paramters can be given as Table 2. 
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Figure 6: The timing relationship b/w CQI report, Ack/Nack, ABS pattern and DCI0 grant when  
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Table 3: Parameters setting for CQI report (FDD)

	Parameters
	value

	
[image: image26.wmf]pd

N


	10

	cqi-pmi-ConfigIndex
	13

	cqi-pmi-ConfigIndex2-r10
	8

	Physical channel for CQI reporting
	PUCCH format 2


In summary, we have the following observations:
Observation 1: If 
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, piggy back based on PUSCH channel shall be used, but DCI0 can not be always protected by ABS subframe. 
Observation 2: Change 
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 to 
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, only PUCCH 2 is  needed as physical channel for CQI report and Ack/Nack report.  
Based on the above observations, we propose:
Proposal 5: In TDD, Using parameters given in Table 3 as the CQI report paramters in eICIC CQI test
3.2 Parameters setup for RI test
In RI test, PDSCH is only scheduled in ABS subframe and no PDSCH is scheduled in non-ABS subframe. As a result, if 1/10 pattern is used, only one out of 4 UL subframes is occupied by Ack/Nack, and three UL subframes are left for CQI/RI reports. The timing is shown in Figure 7. Since two RIs and two CQIs are needed feedback, there always some confliction between CQI/RI and Ack/Nack. Therefore, CQI/RI transmission shall be based on mixture of PUSCH and PUCCH. One possible set of paramaters is given in Table 5. 
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Figure 7: The timing relationship b/w CQI report, Ack/Nack, ABS pattern when  
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Table 5: Parameters setting for CQI report (FDD)

	Parameters
	value
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	10

	cqi-pmi-ConfigIndex
	9

	cqi-pmi-ConfigIndex2-r10
	8

	ri-ConfigIndex
	0

	ri-ConfigIndex2-r10
	5

	Physical channel for CQI reporting
	PUCCH format 2 and PUSCH


Proposal 6: The parameters given in Table 5 are set as the RI report parameters
4 Summary 

Proposal 1: In FDD, Using 
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as the CQI feedback periodicity. 
Propose 2: In FDD, Using PUCCH 2 only as the physical channel for CQI transmission and the corresponding parameters are given in Table 2. 
Proposal 3: In FDD, Using 1/8 ABS pattern for RI test

Proposal 4: In FDD, Using PUCCH 2 only as the physical channel for CQI/RI transmission and the corresponding parameters are given in Table 2. 

Proposal 5: In TDD, Using parameters given in Table 3 as the CQI report paramters in eICIC CQI test
Proposal 6: In TDD, The parameters given in Table 5 are set as the RI report parameters
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