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1.  Introduction
In RAN#73 meeting, the new study item [1] “Study on Interference cancellation receiver for LTE BS” was approved. The general objective for this SI is to cancel the intra-cell inter-user interference where multiple users are co-scheduled on the same resource elements by use BS IC receiver. The detailed study item objectives are as follows [1]:
· 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.
Based on the objectives, one of the aspects is to identify scenarios and evaluation assumptions including interference model and interference levels and reference receiver. In this contribution we provide views on deployment scenarios, interference model and reference receiver for interference cancellation receiver for LTE BS SI.
2. Deployment scenarios
The interference cancellation receiver for LTE BS SI is to cancel intra-cell inter-user interference, so we focus on the co-channel intra-cell interference scenarios, i.e. MU-MIMO scenarios, which multiple users are co-scheduled on the same resource elements. Figure 1 is an example of such scenario.
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Figure1 Intra-cell scenarios
For the number of users to be considered in MU_MIMO, maybe we need some study to decide by the metric of performance gain and receiver complexity. It would be better to take 2 users multiplexing as a start point. 
With more than 2 users in the scenario, it could be in reality that different UEs may have different frequency resources. There is still only one interference UE on different resources in this case. Therefore 2 user case is a very important one. Furthermore the number of users could be multiplexed also depends on the number of receive antennas. For 2Rx BS only 2 users could be multiplexed.
Proposal 1: Use MU-MIMO scenario for interference cancellation receiver for LTE BS SI, and the number of co-scheduled users of 2 is as start point. 
2. Interference Model
To model the interference profile, two categories of methodologies were used.
· DIP (Dominant Interferer Proportion)
The DIP was used for defining performance requirements of advanced receiver (MMSE-IRC receiver for LTE BS) as in TR36.884[2] and was defined as the ratio of the power of a given interfering cell over the total other cell interference power,
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is the average received power from the i-th strongest interferer (
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implies the average received power from the UE scheduled by the serving cell), 
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is the thermal noise power over the considered bandwidth, and
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· INR (Interference noise ratio) 

INR was used for defining performance requirements for NAICS, CRS-IM and FeICIC. It is defined as the ratio of the power of the dominant interferer over the total received power of all the other non-dominant interferers plus the thermal noise. INR can be described as Ik/Noc given the power of k-th dominant interferer is Ik and Noc is the total received power excluding the power of explicitly modelled dominant interferers. 
Method based on DIP is more suitable for interference rejection combining. INR model is more suitable for interference cancellation receiver. Hence INR methodology is suggested for the study BS IC rreceiver.
Proposal 2: INR methodology is used for interference cancellation receiver for LTE BS SI.
3. Reference receiver
According to TR36.866 [3], regarding interference cancellation, there are Linear Code word level SIC (L-CWIC) receiver and Symbol level IC (SLIC) receiver, each receiver is as shown in the following.
· L-CWIC: 
· receiver utilizing successive application of linear detection (e.g.: LMMSE-IRC), decoding, re-encoding, and cancellation
· May have iteration (e.g. Turbo L-CWIC)
· May utilize CRC check (e.g. hard L-CWIC)
· SLIC:

· successive cancellation receiver utilizing successive application of linear detection, reconstruction, and cancellation
· May have iteration
For L-CWIC receiver, the implementation is more complex than SLIC. It is code word level process, and need successive decoding and re-encoding. On the other side, the performance gain would be better.

For SLIC receiver，it is symbol level process so the implementation is more simple. As successive linear detection, reconstruct and interference cancellation is at symbol level the process delay is small. However the performance gain would be a little small compared to CWIC receiver. 
For the above two IC receiver, there will be different trade-offs between performance, complexity and some other aspects. Evaluation is needed to decide which one is to be used in the SI by considering the performance gain, complexity and process delay etc.
Proposal 3: Evaluation on L-CWIC and SLIC receiver by considering the performance gain, complexity and process delay to decide the receiver to be used.
4. Conclusions
In this contribution we provided views on deployment scenarios and interference model and reference receiver for interference cancellation receiver for LTE BS SI. Following proposals are presented.

Proposal 1: Use MU-MIMO scenario for interference cancellation receiver for LTE BS SI, and the number of co-scheduled users of 2 is as start point. 
Proposal 2: INR methodology is used for interference cancellation receiver for LTE BS SI.

Proposal 3: Evaluation on L-CWIC and SLIC receiver by considering the performance gain, complexity and process delay to decide the receiver to be used.
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