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1. Introduction

In RAN4 62bits meeting, one way forward on FeICIC baseline receiver was agreed in [1]. The remaining issues are 

·   Definition of the reference CRS puncturing receiver;
·   MIMO equalizer, i.e., MMSE vs MMSE-IRC;
·   Whether PSS/SSS-IC and PBCH-IC should be implemented.
·   Maximum supported number for interference cancellation;
·   A priori knowledge of the interfering cells;
Regarding the maximum supported number for interference cancellation, the companied contribution is submitted. For a priori knowledge of the interfering cells, RAN1 had sent an LS to RAN4 and we should take them into account. And it would be reasonable to assume that UE have the knowledge of the interfering cell ID and MBSFN subframes for CRS-cancelling or puncturing. 
In this contribution, we share our views on the first three issues. For the definition of puncturing receiver, it should be discussed especially for SFBC and SFBC-FSTD. Regarding the reference equalizer used for evaluation, it would be beneficial to require UE to implement CRS cancelling/puncturing together with MMSE-IRC. And we have some simulation results to show that PSS/SSS-IC could improve the performance significantly. Moreover, we also discuss what demodulation test cases should be defined for FeICIC.
2. Discussion
2.1 Definition of reference receiver
In this last RAN4 meeting, it would be clear for the CRS-cancelling receiver, which can reconstruct the CRS-s of the interfering cells and remove them from the target signal. But it is not very clear what the CRS puncturing receiver is.
In our opinion, the puncturing receiver should 

Proposal 1: definition of puncturing receiver

· Puncturing means to set the LLR of bits of RE-s undergoing strong interference as 0;

· For SFBC and SFBC-FSTD, two/multiple RE-s used for one spatial coding should be punctured simultaneously when one of them was contaminated.
 2.2 MIMO equalizer for FeICIC
In Rel-11 WI of LTE_Interf_Rej, i.e., the advanced receiver, the MMSE-IRC receiver is specified. According the study for eICIC CSI, the MMSE-IRC receiver might provide good estimation of the interference compared to the MMSE receiver in most scenarios. In FeICIC scenario, the interference would be spatially correlated instead of independent. MMSE-IRC receiver could improve the performance under the non-ABS subframes, especially for CSI reporting. From the perspective of aligning the simulation results under non-ABS subframes, it would be beneficial to assume the MMSE-IRC receiver as baseline. Otherwise, there might be some challenges to handle the receiver-agnostic issue for some demodulation requirements.
Proposal 2: Take MMSE-IRC as the baseline spatial equalizer for FeICIC.
2.3 PSS/SSS-IC and PBCH-IC
Although it seemed that only CRS cancelling/puncturing was required according to RAN1 LS, PSS/SSS-IC and PBCH-IC could improve the receiver performance. There would be significant gain using PSS/SSS-IC and PBCH-IC compared to the receiver without IC. So we propose

Proposal 3: Evaluate the performance with PSS/SSS-IC and PBCH-IC, since they can bring the significant gain.
Before that we should have the link level simulation assumptions for them.

2.4 Evaluation cases for demodulation performance
In Table 1, all the test cases for FDD eICIC in Rel-10 are listed. 
Table 1 The existing demodulation test cases for eICIC for FDD
	Test number
	Descriptions of the test cases
	Reference channel
	Propagation conditions
	Antenna correlation

	1
	PDSCH TM2, 10MHz, non-MBSFN ABS, non-colliding CRS between Pico and dominant Macro
	R.11-4 FDD
	EVA5
	EVA5
	2x2 Medium

	2
	PDSCH TM3 LD-CDD, 10MHz, non-MBSFN ABS, non-colliding CRS between Pico and dominant Macro
	R.11 FDD
	EVA5
	EVA5
	2x2 low

	3
	PDSCH TM3 LD-CDD, 10MHz, MBSFN ABS, colliding CRS between Pico and dominant Macro
	R.11 FDD
	EVA5
	EVA5
	2x2 Low

	4
	PDCCH/PCFICH, extended PHICH duration, non-MBSFN ABS, non-colliding between Pico and dominant Macro
	Format 1, 8CCE
	EVA5
	EVA5
	2x2 Low

	5
	PDCCH/PCFICH, extended PHICH duration, MBSNF ABS, colliding CRS between Pico and dominant Macro
	Format 1, 8CCE
	EVA5
	EVA5
	2x2 Low

	6
	PHICH, extended PHICH duration, non-MBSFN ABS, non-colliding CRS between Pico and dominant Macro
	R.19
	EPA5
	EPA5
	2x2 Low


For FeICIC, the number of dominant interfering cells will increase. We should update the definition of colliding and non-colliding. Firstly, in our opinion, the PCI of the Macro networks might be well planed and there would be no CRS colliding between three sectors of one site. Therefore, we propose to study the following cases:

· Colliding case: The CRS of serving cell collides with CRS of the strongest interfering cell;
· Non-colliding case: if N=2, assume that the CRS of serving cell does not collide with either of CRS of the interfering cells;

· Weak-colliding case: if N=3, assume that the CRS of serving cell collides with the weakest interfering cell.

And we should study the case for both MBSFN and non-MBSFN case. There would be the following combinations to be studied:
· Non-colliding/Weak-colliding RS + non-MBSFN ABS;

· Colliding RS + MBSFN ABS;

· Colliding RS + non-MBSFN ABS.
Where if N=2 non-colliding RS will be defined and if N=3 the weak-colliding case will be defined. But for the requirements, whether the case of colliding RS + non-MBSFN ABS should be defined may be FFS.

Proposal 4: The cases of Non-colliding/Weak-colliding RS + non-MBSFN ABS and Colliding RS + MBSFN ABS should be defined for the requirements. 
3. Conclusion

The section summarizes the proposals as follows:
Proposal 1: definition of puncturing receiver

· Puncturing means to set the LLR of bits of RE-s undergoing strong interference as 0;

· For SFBC and SFBC-FSTD, two RE-s used should be punctured simultaneously when one of them was contaminated.

Proposal 2: Take MMSE-IRC as the baseline spatial equalizer for FeICIC.

Proposal 3: Evaluate the performance with PSS/SSS-IC and PBCH-IC, since they can bring the significant gain.

Proposal 4: The cases of Non-colliding/Weak-colliding RS + non-MBSFN ABS and Colliding RS + MBSFN ABS should be defined for the requirements. 
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