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1. Introduction

In RAN4 #63 UE performance AH meeting, some remaining issues on the eICIC CQI definition test are still TBD: 1) how to piggyback the CQI feedback on PUSCH when there is a collision between CQI feedback and HARQ ACK; 2) what is the effect of UL grant/DL grant demodulation error on the CQI test in non-ABS; 3) ES/Noc2 = [13 dB/14 dB] for Test1 is FFS. In this contribution, we will further discuss these issues.
2. CQI definition test
2.1 Piggyback CQI feedback transmission to PUSCH
According to the eICIC meeting minutes of RAN4 #63 UE performance AH meeting [1], the agreed way forward on CQI feedback configuration are:
Agreed Way forward:

· CQI feedback configuration:

· 5ms periodicity for eICIC CQI test;

· For FDD, cqi-pmi-ConfigurationIndex is set to [6] for ABS subframe and [5] for non-ABS subframe;

· For TDD, cqi-pmi-ConfigurationIndex is set to [3] for ABS subframe and [4] for non-ABS subframe;

Since 5ms periodicity is configured, the collision between CQI feedback and HARQ-ACK cannot be fully avoided, which has been analyzed in [2]. In Rel8/Rel9, the CQI feedback piggyback to PUSCH is used to deal with this kind of collision. In last meeting, two options on piggyback have been extensively discussed, which are summarized below:
· Option 1: Use PUSCH instead of PUCCH when CQI report colliding HARQ-ACK.

· Option 2: Only use PUSCH for CQI feedback transmission, if PDCCH from the victim serving cell can be guaranteed to have ABS protection from the interfering cell.

The main difference between above two options is how to use piggyback to PUSCH. In option 1, the piggyback is only used for the case when the collision happens, while option 2 proposes to use piggyback all the time, no matter the collision occurs or not. Compared with option 1, option 2 needs more PDCCH resources and more PUSCH resources to guarantee all CQI feedback could be transmitted on PUSCH, which may cause the resources waste and some unnecessary burden to test equipment. This option seems not a practical solution in real network. Moreover, in Rel8/Rel9 CSI test cases, it can be observed that piggyback is only used for the case when CQI/PMI/RI collides with HARQ-ACK. Therefore, in order to be aligned with Rel8/Rel9’s specification, it is propose to use option 1 to handle the collision between CQI feedback and HARQ-ACK.
Proposal 1: It is propose to use option 1 to handle the collision between CQI feedback and HARQ-ACK.
2.2 The effect of UL grant/DL grant demodulation error in non-ABS
In RAN4 #63 UE performance AH meeting, cqi-pmi-ConfigurationIndex values for both ABS and non-ABS are proposed and piggyback CQI feedback on PUSCH was suggested to deal with the collision issue. When the piggyback happens, eNB needs to schedule the PUSCH resources in DCI format 0 and this kind of UL grant may be transmitted in non-ABS. For example, when cqi-pmi-ConfigurationIndex equals to 5 in FDD, the piggyback will happen in subframe #3 and #8. Accordingly, PDCCH DCI format 0 shall be transmitted in downlink subframe #4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3, which is shown in Figure 1 and Figure 2. From Figure 2, we observe that PDCCH format 0 in subframe #4 will be transmitted in non-ABS, but so far the performance of PDCCH in non-ABS has not been evaluated in RAN4. Moreover, the DL grant is also needed for BLER criterion test in non-ABS. So there may exist a potential risk that PDCCH demodulation error in non-ABS would impact CQI test.
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Figure 1 CQI periodic reporting in FDD (cqi-pmi-ConfigurationIndex=5)
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Figure 2 schedule PDCCH format 0 for piggyback 
Figure 3 shows DCI format0 and DCI format1 performance of PDCCH in non-ABS, and detailed simulation assumptions are depicted in the appendix. From the simulation results, it can be observed that PDCCH at 1dB serving SNR, BLER is lower than 0.001. Since test point of CQI definition test is much higher than 1 dB, PDCCH demodulation error in non-ABS would not impact CQI test.
Observation: PDCCH demodulation error in non-ABS will not impact CQI test.
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Figure 3 PDCCH DCI format 0 and format 1 performance with 8CCE in non-ABS
2.3 Test SNR points
In RAN4 #63 UE performance AH meeting, the test SNR points have been discussed. The only remaining issue is whether the second test point (ES/Noc2 = 13 dB/14 dB) should be set for Test 1. Similar to the Rel8/Rel9 AWGN CQI tests requirement, the CQI reporting accuracy could be verified at two consecutive SNR points to evaluate the sensitivity of CQI difference between different subsets and BLER criterion in non-ABS. So [ES/Noc2 = 13 dB/14 dB] could be introduced in Test 1 eICIC CQI definition tests. Regarding Test2, it is very close to Rel8/Rel9 AWGN CQI tests because of its lower interference level, so it seems not necessary to set higher SNR test points considering the RAN4’s workload.
Proposal 2: It is proposed to introduce [ES/Noc2 = 13 dB/14] dB only for the same interference setting as Test 1.
3. Proposals
In this contribution, some remaining issues on CQI definition test are further discussed, the proposals and observation are summarized below:
Proposal 1: It is propose to use option 1 to handle the collision between CQI feedback and HARQ-ACK.
Proposal 2: It is proposed to introduce [ES/Noc2 = 13 dB/14] dB only for the same interference setting as Test 1.
Observation: PDCCH demodulation error in non-ABS will not impact CQI test.

The corresponding CR is provided in [3].
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5. Appendix: Simulation assumptions for PDCCH in non-ABS
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10

	Propagation condition and antenna configuration
	
	Clause B.1 (2x2) in serving and interfering cell

	Aggregation Level
	CCE
	8

	PHICH duration
	
	extended

	Number of control OFDM symbols
	
	3

	CSI Subframe Sets 
	CCSI,0
	
	[01010101 01010101 01010101 01010101 01010101]

	
	CCSI,1
	
	[10101010 10101010 10101010 10101010 10101010]

	OCNG pattern
	
	OP.5 FDD

	DCI format
	
	Format 0/format 1

	Payload (without CRC)
	bits
	25/31

	Interference Settings
	dB
	EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB
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