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1 Introduction
A new SI “Study on interference cancellation receiver for LTE BS” [1] was approved in RAN#73. The SI has the following objectives.
	· Identify the target deployment scenarios and the co-channel intra-cell interference conditions. The following scenario is to be considered:
· Intra-cell inter-user interference scenario where multiple users are co-scheduled on the same resource elements.

· Identify the reference receiver structures for PUSCH 
· Receiver structures based on interference cancellation is considered as a starting point, and practical and realizable implementation should be taken into account.

· Agree on the interference models, interference levels and simulation parameters for link level evaluations
· Evaluate the link-level gain for PUSCH over baseline receiver
· Evaluate the link-level gain over baseline Rel-8 MMSE receiver for intra-cell inter-user interference scenarios.
· The prioritization of number of Rx antennas will be discussed and decided in study phase.


In this paper, we will provide our initial views on some aspects of BS IC that need high level considerations. 
2 Discussion
Reference receiver and baseline receiver
The scope of the SI is the interference cancelation receiver for intra-cell interference. As full scheduling information of co-scheduled UEs is available at the BS side, it is feasible to perform codeword IC where BS receiver will re-build the interference signals based on decoding outcome. Although the complexity is high as decoding effort is involved, the performance benefit of non-CW-IC may not justify the use of IC receiver at all. 

As MMSE-IRC receiver, for which the performance requirements were specified in Rel-13, has been widely used in commercial BS product, it is straightforward that BS will still perform MMSE-IRC receiver to suppress inter-cell interference.

For the baseline receiver, it is straightforward to use MMSE-IRC for inter-cell interference as in the reference receiver. For intra-cell, again as information of co-scheduled UEs are all available at BS side, and as channel estimation will be performed for all co-scheduled UEs, MMSE receiver should be used.
Proposal 1: In the reference receiver, CW-IC is used to handle intra-cell interference among co-scheduled UEs, and MMSE-IRC is used to suppress inter-cell interference.
Proposal 2: In the baseline receiver, MMSE is used for intra-cell equalization and MMSE-IRC is used to suppress both intra- and inter-cell interference.
Number of receive antennas

PUSCH demod performance requirements are specified for different number of receive antennas (2, 4 and 8). In order to understand the performance of IC receiver, it is reasonable to study all number of receive antennas. 
Proposal 3: Study the performance of BS IC receiver for 2, 4 and 8 receive antennas.

Co-scheduled UEs

One important assumption for studying the intra-cell IC receiver is the co-scheduled UEs. There are at least two issues that need to be discussed. One is the number of co-scheduled UEs, and another is the spatial correlation between co-scheduled UEs. For both issues, we need to take system level into account. 

For number of co-scheduled UEs, on one hand scheduling more UEs in the same time-frequency resource can increase the effective of resources per UE, but on the other hand more inter-user interference will be created, and worse demod performance is expected for each UE even IC receiver is used. Therefore, we need to consider is the typical number of co-scheduled UE that BS sees most efficient on system level.
For spatial correlation between co-scheduled UEs, most BS scheduler will perform some UE paring or grouping before scheduling UEs in the same time-frequency resource, and such paring or grouping is typically based on spatial correlation between the candidate UEs. With smaller spatial correlation, the inter-user interference is smaller. Therefore, the performance of BS IC receiver may need to be studied under different assumptions of inter-user spatial correlation. 

Proposal 4: System level considerations are needed when the number of co-scheduled UEs and the spatial correlation between co-scheduled UEs are determined for the study.
3 Conclusions 

In this paper, we provided our initial views on the BS IC study with the following proposals. 
Proposal 1: In the reference receiver, CW-IC is used to handle intra-cell interference among co-scheduled UEs, and MMSE-IRC is used to suppress inter-cell interference.
Proposal 2: In the baseline receiver, MMSE is used for intra-cell equalization and MMSE-IRC is used to suppress both intra- and inter-cell interference.
Proposal 3: Study the performance of BS IC receiver for 2, 4 and 8 receive antennas.

Proposal 4: System level considerations are needed when the number of co-scheduled UEs and the spatial correlation between co-scheduled UEs are determined for the study.
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