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1. Introduction

There were some discussions on the FeICIC PDSCH demodulation and CSI tests in RAN4#66 ([2] – [4]). Detailed test cases were also proposed [2]. In this contribution, we provide our views on these test cases. While we agree most of test conditions proposed in [2], a few different proposals on test setup are provided here for further discussion.
2. PDSCH demodulation performance with MBSFN ABS
Unlike Rel-10 eICIC, interference mitigation algorithms at UE Rx such as interference cancellation are assumed for FeICIC. If the IC receiver is well-designed, the performance impacted by the residual interference signal should be small, and UE performance in ABS should be similar to performance without interference. Therefore for FeICIC demodulation and CSI test, the purpose should be to verify the performance of IC receivers, not the rest of the functions used in the demodulation and CSI estimation, since we already have many test cases to cover those functions in Rel-8/9/10.

Due to the residual interference after IC, the performance of demodulation and CSI may have some loss when compared with the no interference case, thus potentially different requirements needed. To simplify the test process, Rel-8/9/10 test conditions can be re-used as much as possible. So for Rel-11 FeICIC, we prefer to reuse Rel-8/9/10 test conditions as long as the IC receiver can be well-tested.
2.1 Propagation condition for demodulation

In Rel-10 eICIC tests, the same propagation conditions are used for both the serving cell and the interference cell. In [2], it is proposed to use different propagation channels for the serving cell and the interference cell, the reasons are:

· In real-network, the Pico UEs are usually distributed nearby the Pico Cell even with CRE bias, so the less multi-path spread would be observed from Pico cell serving cell than those from the Macro cells. 
· FeICIC UE is able to handle the interferences. The difference of the propagation conditions between serving cell and interference cells would impact the IC performance, because UE is required to perform CRS based channel estimation on the serving and interference cells separately and the different PDP needs to be estimated. To exclude bad UE the requirement with different propagation conditions are suggested.
For the first reason, it is true that the observed channels from Pico and Macro cell may be different. However we don’t see any change from eICIC to FeICIC that would justify the need of different channel models. For second reason, we think it is not directly related to FeICIC test. Bad-implementation of PDP estimation may have impact to channel estimation, but it is not directly related IC performance, since poor channel estimation may also impact demodulation performance without any interference. 
Figure 1 shows PDSCH demodulation performance with correct PDP and incorrect PDP in interference cancellation. Here the serving cell’s propagation channel is EVA-5Hz and the interfering propagation channel is ETU-30Hz. “Correct PDP” means the serving cell and the interfering cell use their own PDP for the respective channel estimation, while “incorrect PDP” means both the serving cell and the interfering cell use EVA-5Hz channel profile (i.e., interfering cell use serving cell’s channel profile for their channel estimation). It is seen that the performance difference is very limited, so IC performance is fairly insensitive to whether the exact PDP is used.
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Figure 1, performance of IC with correct and incorrect PDP
Therefore for Rel-11 FeICIC demodulation tests, we propose to re-use Re-10 eICIC propagation conditions:

Table 1 the propagation condition of FeICIC tests
	
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)
	Cell 3 (intf. Cell)

	PDSCH TM2
	EVA5
	EVA5
	EVA5

	PDSCH TM3
	EVA5
	EVA5
	EVA5

	PCFICH/PDCCH
	EVA5
	EVA5
	EVA5

	PHICH
	EPA5
	EPA5
	EPA5


Proposal 1: For FeICIC demodulation tests, re-use Rel-10 eICIC tests propagation conditions, where the serving cell and 2 interference cells have the same propagation channel
2.2 ABS signal modeling

Many companies proposed not to model SIB-1 in the ABS to simplify the performance tests, although in real networks SIB-1 can be in ABS. For other signals such as CRS, PSS/SSS, PBCH, we propose to only model CRS for PDSCH, PCFICH/PDCCH and PHICH demodulation and CSI performance tests and not to model PSS/SSS, PBCH based on following considerations:

· Between the serving cell and the interference cell, PSS/SSS and PBCH collide with each other (synchronized network). PSS/SSS and PBCH will not introduce any interference to other data resource elements. The performance of FeICIC PSS/SSS and PBCH detection is verified by different tests utilizing PSS/SSS-IC and PBCH-IC.
· The serving cell’s channel estimation may suffer from interference in PSS/SSS, PBCH, but the impact is only limited to the central 6 PRBs in frequency and some subframes in time (when the ABS are also the subframe to transmit PSS/SSS or PBCH).  With proper PSS/SSS-IC or PBCH-IC, the final impact on average demodulation and CSI performance is very small.
Proposal 2: For FeICIC demodulation and CSI tests, only model CRS interference in ABS to verify the CRS-IC performance.
2.3 Noise level for CSI test 
In Rel-10 CSI tests, RAN4 spent a long time to define test scenarios, test metrics and requirements because of two reasons. First non-colliding CRS interference in ABS subframes is not considered in CQI estimation, creating mismatch between estimated CQI and PDSCH performance. Second two noise levels for CRS symbols and non-CRS symbols respectively creates further mismatch between CQI and PDSCH performance. In the end BLER was discarded as a test metric due to these factors.  For FeICIC, the IC receiver is used for interference mitigation and two interferers are explicitly modeled. Furthermore we propose to use only one level noise for CSI test. This can avoid the issue of CQI reporting mismatch like Rel-10 eICIC. With one noise level and the IC receiver, Rel-8/9 CSI test conditions and test metric can be re-used. The exact requirements still need to be evaluated due to imperfect interference cancellation.

Proposal 3: For FeICIC CSI tests, use only one noise level.
3. Conclusion
In this contribution we provide our considerations on FeICIC demodulation and CSI tests. We agree with the most conditions from [2] of last meeting, with different views summarized in the following proposals.
Proposal 1: For FeICIC performance tests, re-use Rel-10 eICIC tests propagation conditions, where the serving cell and 2 interference cells have the same propagation channel.

Proposal 2: For FeICIC demodulation and CSI tests, only model CRS interference in ABS to verify the CRS-IC performance.
Proposal 3: For FeICIC CSI tests, use only one noise level.
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