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1 Introduction
In RAN4#64 meeting, the system level simulation and side condition for feICIC are extensively discussed in the group, and there are few contributions on the basic configuration for FeICIC demodulation performance requirements. In this contribution, we propose our view for the basic configuration for FeICIC demodulation/CSI requirements. 
1.1 Basic configuration for feICIC performance requirments
In Rel-10 eICIC discussion, we define requirements for PDCCH/PCFICH, PDSCH and PHICH transmitted on the ABS-protected subframes. In FeICIC, the same principle shall be followed, i.e., only the performance of PDCCH/PCFICH, PDSCH and PHICH transmitted on ABS-protected subframes is verified. 
Proposal 1: Only the performance of PDCCH/PCFICH, PDSCH and PHICH transmitted on ABS-protected subframes is verfified. 

In Rel-10 eICIC discussion, the baseline receiver is MMSE-MRC. On parallel, in the “LTE_Interf_Rej-Perf” WI, MMSE-IRC receiver is extensively discussed and performance requirements are defined. If UE is with MMSE-IRC it shall be applied in any scenarios.  Hence, it is reasonable to reuse MMSE-IRC as the equalizer for feICIC. 
Proposal 2: MMSE-IRC is studied as the equalizer for feICIC demodulation performance requirements.
In Rel-10 eICIC discussion, the group agrees to model the aggressor cell explicitly. According to the agreements, all the necessary control channels shall be transmitted in ABS subframe. According to the specification, PSS/SSS/PBCH/SIB-1 shall be always transmitted in ABS subframe. In Rel-10, due to the misinterpretion of the simulation assumption, some companies didn’t model these important control channels in aggressor cells in the initial link level simulation. In order to avoid resimulating all the simulation results in a later Rel-10 stage, these control channels in aggressor cells are not modeled in eICIC. For Rel-11 feICIC, it is valuable to consider these channels transmission in aggressor cells from the beginning. On the one hand, if these control channels are not modeled in the test, the UE may pass the requirements in the test but it may fail in the pratical network, since the procedure for synchronization acquisition is not fully modeled in the test. On the other hand, In Rel-11, the group agrees to define requirements for PBCH based on PBCH interference cancelation (IC) receiver. For PBCH IC, there is no explicit way to verify the performance of PBCH-IC. If PBCH of aggressor cel is never modeled in the test, even implicitly test for PBCH is impossible. It is not desirable from system stable point of view. 
Proposal 3: PSS/SSS/PBCH/SIB-1 shall be explicitly modeled in the aggressor cells for demodulation. 
For other aspects, most of them are reused from Rel-10. They are captured in Table 1. 

Table 1: Basic configurations for feICIC demodulation requirements
	Items
	Setup

	Channels
	PDCCH/PCFICH, PDSCH and PHICH

	ABS vs non-ABS
	The performance shall be defined for ABS only

	CRS configuration
	Both colliding CRS and non-colliding CRS

	Transmission mode
	TM2 [TM3]

	Number of CRS ports
	2

	Bandwidth
	10 MHz

	UE category
	2-8

	Number of aggressor cells
	TBD

	Equalization
	MMSE-IRC

	Inteference modeling
	The interference shall be explicitly modeled, PBCH, PSS/SSS  and SIB-1 shall be modeled in the interference cell

	MBSFN  configuration
	Both MBSFN and non-MBSFN

	Channel model
	Explore different channel model combinations


1.2 ABS pattern
In Rel-10 eICIC, the following ABS pattern is selected for FDD and TDD: 
FDD:


ABS pattern for PDCCH/PCFICH and PHICH:  [00000100 00000100 00000100 01000100 00000100]  
      ABS pattern for PDSCH: [11000100 11000000 11000000 11000000 11000000]
TDD: 
[0000010001 0000000001]
In Rel-10 eICIC, three principles are considered for the selection of ABS pattern:

· The SIB-1 transmission of serving cell shall be protected by ABS subframe
· ABS pattern shall be with low density in order to keep limit degradation of macro performance
· PHICH channel of serving cell shall be protected by ABS subframe
In Rel-11, RAN2 aggreed to introduce dedicated signalling of provisioning of SIB1 for UEs in CRE zone [1]. With dedicated signaling of provisioning of SIB1, it may be not so necessary to have SIB-1 protection with ABS subframe.  Further, in Rel-10, for FDD PDSCH demodulation, we use 2/8 ABS pattern, wihile in TDD PDSCH demodulation, we use 1/10 ABS pattern. For 2/8 FDD, we can have some channel estimation average over two adjacent subframes, while for 1/10 TDD PDSCH, this kind of average can not be available. Hence, the performance comparision of TDD and FDD is not fair to some extended. It causes some confusion for FDD and TDD operator to reference these results.    From this sense, we can modify the ABS pattern of Rel-10 into:
FDD:


ABS pattern for PDCCH/PCFICH and PHICH:  [10000000 10000000 10000000 10000000 10000000]  
TDD: 

[0000000001 0000000001]
1.3 CSI test

For CSI test, in practical network, both colliding CRS and non-colliding CRS will be deployed. In Rel-10, non-colliding CRS are considered for CSI test. In the eICIC, we mainly have two main purposes to introduce CSI test:
· Verify the CQI feedback accuracy in ABS protected subframes.

· Avoid UE misavarging between the set of ABS protected subframes and the set of non-ABS protected subframes
In Rel-10 CSI test, 
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criterion is introduced in the CQI test and no BLER criterion is introduced in ABS protected subframe. Hence, only the second purpose is achieved. The reason why BLER criterion is not introduced is we assume two Noc levels in ABS protected subframe and the baseline receiver is assumed. Given these assumptions, there always exsits mismatch between CQI estimation and demodulation performance. However, In Rel-11 feICIC, CRS mitigation receiver is assumed. Hence, the mismatch caused by CRS interference is minimized. Another mismatch caused by two Noc levels still exists. For the number of Noc levels, we can have two options:
· Option 1: Keep the same Noc levels in all OFDM symbols in ABS protected subframe

· Option 2: Keep two different Noc levels in OFDM symbols carrying CRS and OFDM symbols without carrying CRS. 

With Option 1, BLER criterion can be introduced. All the above metioned purposes can be verified. With option 2, UE have no way to handle this mismatch, thus BLER criterion can not be introduced. Without BLER criterion, we can only achieve the purpose to check whether UE has the misaverage behaviour. 
In eICIC, non-colliding CRS case is assumed for CSI test and colliding CRS case is left over to Rel-12. In Rel-11 feICIC, if only 
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criterion and no BLER criterion in ABS protected subframe are reused as Rel-10 eICIC, we can not see the meaningful to introduce the test for non-colliding CRS case in Rel-11 feICIC.  For colliding CRS case, no test case is introduced in Rel-10 eICIC. Further more, in RAN#2, a new signaling “NeighCellsCRSInfo-r11” is defined to assistant UE to handle CRS interference, especially for colliding-CRS case. In order to have corresponding functionality test and provide full cover of the colliding/non-colliding CRS case in eICIC/FeICIC, it is valuable to introduce test case for colliding CRS case in Rel-11 feICIC.  
Another issue is on how many interference cells shall be modeled in CQI test. From the test purpose point of view, it is not necessary to model two aggressor cells or above. For simplification, it is enough to model only one aggressor cell in CQI test. 
Based on the above observations, we have the following proposals:

· CSI test for colliding CRS case shall be introduced, and CSI test for non-colliding CRS case is FFS.

· Only one aggressor cell is explicitly modeled in CSI test

· One Noc level for all the OFDM symbols in ABS protected subframe is prefered. Given that, BLER criterion is introduced for ABS protected subframes
2 Summary
In this paper, we give our view for the basic configuration for FeICIC demodulation requirements. In summary, we have the following proposals:

· The basic configuration is summarized in Table 1 for demodulation requirements. 
· The ABS pattern can be:
FDD:

ABS pattern for PDCCH/PCFICH and PHICH:  [10000000 10000000 10000000 10000000 10000000]  
TDD: 

[0000000001 0000000001]
· The basic configuration for CSI test is:

· CSI test for colliding CRS case shall be introduced, and CSI test for non-colliding CRS case is FFS.

· Only one aggressor cell is modeled in CSI test

· One Noc level for all the OFDM symbols in ABS protected subframe is perfered. Given that, BLER criterion is introduced for ABS protected subframes
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