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1. Introduction
In the last RAN4 meeting further discussion took place on the definition of the demodulation test cases for eICIC but no final conclusion could be reached. In this contribution we provide further proposals for the definition of demodulation test cases for PDSCH, PDCCH/PCFICH and PHICH.
2. Discussion
In the previous meetings further discussions on the definition of demod test cases for eICIC took place but no final conclusion could be reached on the scenarios and the simulation assumptions. Obviously the number of test cases should be kept low while still maintaining sufficient test coverage.

Regarding the ABS configuration, the following cases are still under discussion

1) Non-MBSFN ABS with non-colliding RS
2) MBSFN ABS with colliding RS

3) Non-MBSFN with colliding RS

In [1] it has been shown that eICIC is very ineffective in case of non-MBSFN ABS configuration with colliding RS assuming a Rel-8/9 baseline receiver since the UE measurements do not benefit from ABS protection due to the colliding RS. Therefore we propose that demodulation requirements are only defined for non-MBSFN ABS configuration with non-colliding RS and MBSFN ABS configuration with colliding RS.

Proposal 1: Demodulation test cases should only be defined for non-MBSFN ABS with non-colliding RS and MBSFN ABS with colliding RS.
Regarding the scheduling scenarios, two scheduling scenarios where discussed in the last meeting [2]:

1) Scenario 1 (P_S1): The UE is scheduled in ABS subframes where CSI measurements are defined

2) Scenario 2 (P_S2): The UE is scheduled in non-ABS subframes where CSI measurements are defined

A way forward was discussed and supported by several companies to define demodulation requirements in Rel-10 only for the case when the UE is scheduled in ABS subframes [3]. In order to limit the number of test cases this proposal should be adopted in Rel-10.

Proposal 2: In Rel-10, demodulation test cases for PDSCH, PDCCH/PCFICH, and PHICH should only be defined for scheduling scenario P_S1.
2.1. Test Cases for PDSCH

In [4] it has been agreed that no demodulation test case for TM1, but for TM2 should be defined. Whether a test for TM3 should be added as well was left open in [4]. 
Figure 1
 shows the simulation results for ABS subframes averaged over the results provided in [5], [6], [7], [8], [9], [10] based on the assumptions given in [11]. It is seen that TM3 indeed provides gains over TM2 for certain SNR settings. Therefore it is proposed that also demodulation test cases for TM3 should be introduced.
Proposal 3: PDSCH demodulation test cases should be introduced for TM2 and TM3 both for non-MBSFN ABS with non-colliding RS and MBSFN ABS with colliding RS.
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Figure 1: Average Performance Results for TM2 and TM3
The PDSCH demodulation performance test cases for TM2 and TM3 have already been proposed in [12] and are repeated below in Table 1 and Table 2. The UE categories have been extended to 2 – 8 to cover all Rel-10 categories.
Table 1: PDSCH Demodulation Test Case for TM2 with 2 Tx Antenna Ports for FDD and TDD
	Test 
	Band-width
	FRC


	Propagation Condition
	Corr. Matrix and Ant. Config.
	Reference Value
	UE Cat.

	
	
	
	Serving cell
	Interfering cell
	
	Fraction of max. Throughput [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = TBD
	

	1
	10 MHz
	R.11
	EVA5
	EVA5
	2x2 low
	70
	TBD
	2 – 8 


Table 2: PDSCH Demodulation Test Case for TM3 with 2 Tx Antenna Ports for FDD and TDD
	Test 
	Band-width
	FRC


	Propagation Condition
	Corr. Matrix and Ant. Config.
	Reference Value
	UE Cat.

	
	
	
	Serving cell
	Interfering cell
	
	Fraction of max. Throughput [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = TBD
	

	1
	10 MHz
	R.11
	EVA70
	EVA70
	2x2 low
	70
	TBD
	2 – 8 


The interfering cell SNR and the ABS patterns to be used are left open and discussed further in separate contributions.
2.2. Test Cases for PDCCH/PCFICH 
Since it is proposed that PDSCH demodulation requirements shall be defined for non-MBSFN ABS with non-colliding RS and for MBSFN ABS with colliding RS, it is necessary to define PDCCH performance requirements for those scenarios, too, in order to ensure that the L1 signaling can be maintained as well.

Proposal 4: PDCCH performance requirements should be defined for non-MBSFN ABS with non-colliding RS and for MBSFN ABS with colliding RS.
In [13] it has been suggested to use 2x2 antenna configuration for PDCCH performance requirements. CCE/CFI configurations of (4,2) and (8,3) have been preliminarily proposed in [13]. In the last meeting several companies provided simulation results for PDCCH performance. In [14] and [15] it has been proposed to use (CCE,CFI) = (8,3) for non-MBSFN ABS with non-colliding RS and (CCE,CFI) = (4,2) for MBSFN ABS with colliding RS. For non-MBSFN ABS with non-colliding RS CFI = 3 yields to very robust performance for CCE = 8, since no PCFICH decoding is required. In case of MBSFN ABS with colliding RS (CCE,CFI) = (4,2) already provides good PDCCH performance due to the absence of CRS-to-CRS interference in symbols #4, #7 and #11. Since this proposal also reduces the number of test cases, we suggest to adopt it in the definition of the PDCCH performance requirements.
Proposal 5: For non-MBSFN ABS with non-colliding CRS (CCE,CFI) = (8,3) should be used in the PDCCH performance test. For MBSFN ABS with colliding CRS (CCE,CFI) = (4,2) should be used. 2x2 antenna configuration should be applied.

Since PDCCH signalling for eICIC does not require a new DCI format, we propose to reuse the same FRCs that have already been used for Rel-8/9. The test case proposal is given in Table 3.
Table 3: PDCCH Performance Test for scheduling scenario P_S1 for FDD and TDD
	Test 
	Band-width
	FRC


	Propagation Condition
	Aggregation Level / CFI
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	Serving cell
	Interfering cell
	
	
	Pm-dsg [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = TBD

	1
	10 MHz
	R.16
	EVA5 or EPA5
	EVA5 or EPA5
	According to Proposal 5
	2x2 low
	1
	TBD


The channel models should focus on low Doppler frequencies since it is less likely that eICIC will be deployed for high mobility cases. The interfering cell SNR and the ABS patterns to be used are left open and discussed further in separate contributions. 
2.3. Test Cases for PHICH

The proposed performance test for PHICH is provided in Table 4. It reuses the same FRC that has already bee applied in Rel-8/9. Since the performance of PHICH is different for colliding and non-colliding RS, a separate test case should be introduced for non-MBSFN ABS and MBSFN ABS.

Proposal 6: A PHICH test case should be defined for non-MBSFN ABS with non-colliding RS and MBSFN ABS with colliding RS. 2x2 antenna configuration should be applied.
Table 4: PHICH Performance Test for scheduling scenario P_S1 for FDD and TDD
	Test 
	Band-width
	FRC


	Propagation Condition
	PHICH Duration
	Corr. Matrix and Ant. Config.
	Reference Value

	
	
	
	Serving cell
	Interfering cell
	
	
	Pm-an [%]
	Serving Cell SNR [dB] @ Interfering Cell SNR = TBD

	1
	10 MHz
	R.19
	EVA5 or EPA5
	EVA5 or EPA5
	Normal or extended 
	2x2 low
	0.1
	TBD


The channel models should focus on low Doppler frequencies since it is less likely that eICIC will be deployed for high mobility cases. The interfering cell SNR and the ABS patterns to be used are left open and discussed further in separate contributions. 
2.4. Test Cases for PBCH

Since it has been agreed not to apply subframe shifts in the test cases for FDD and TDD, there is direct PBCH-to-PBCH interference between the serving and the interfering cell on all resource elements of the six middle PRBs. Hence, PBCH does not benefit from ABS. Since the assumption in Rel-10 is that a Rel-8/9 baseline receiver is used, it is expected that the performance requirements are the same or at least very similar as in Rel-8. Therefore it is not needed to define additional test cases for PBCH for eICIC in Rel-10.
Proposal 7: PBCH performance requirements should not be defined in Rel-10 since a Rel-8/9 baseline receiver is assumed.
3. Conclusion 

The proposals made in this contribution are summarized below:
Proposal 1: Demodulation test cases should only be defined for non-MBSFN ABS with non-colliding RS and MBSFN ABS with colliding RS.
Proposal 2: In Rel-10, demodulation test cases for PDSCH, PDCCH/PCFICH, and PHICH should only be defined for scheduling scenario P_S1.

Proposal 3: PDSCH demodulation test cases should be introduced for TM2 and TM3 both for non-MBSFN ABS with non-colliding RS and MBSFN ABS with colliding RS.
Proposal 4: PDCCH performance requirements should be defined for non-MBSFN ABS with non-colliding RS and for MBSFN ABS with colliding RS.

Proposal 5: For non-MBSFN ABS with non-colliding CRS (CCE,CFI) = (8,3) should be used in the PDCCH performance test. For MBSFN ABS with colliding CRS (CCE,CFI) = (4,2) should be used. 2x2 antenna configuration should be applied.

Proposal 6: A PHICH test case should be defined for non-MBSFN ABS with non-colliding RS and MBSFN ABS with colliding RS. 2x2 antenna configuration should be applied.
Proposal 7: PBCH performance requirements should not be defined in Rel-10 since a Rel-8/9 baseline receiver is assumed.
We suggest the group to adopt the proposals.
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