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1. Introduction
In RAN1#75, system-level simulation results for E-LMMSE-IRC (E-IRC) was captured in the TR [1] and showed that the performance gains over LMMSE-IRC (IRC) were rather modest; e.g., in Scenario 1 (macro only) the gains were in the order of 5% to 8% depending on the RU. In this contribution, we compare the performance of E-IRC with SLIC receivers.
2. Discussion
2.1. Some observations from the link-level evaluations

From the RAN4 link-level evaluations summarized in [2], it can be observed that E-IRC and SLIC receivers can improve the SINR significantly with respect to IRC Rel.11 under certain interfering conditions such as modulation order, rank and I/N. A general observation from these evaluations is however that interference of QPSK and effectively of rank one can be cancelled/suppressed with high efficiency whereas the cancellation efficiency (CE) of interferers corresponding to higher modulation order, or/and of higher rank, is significantly reduced. Thus, one may expect to observe largest gains with NAICS in scenarios with high probability of QPSK in conjunction with a dominating rank one interferer. Two consequences of these observations would be:
· With more advanced receivers in the network the probability for transmissions with higher MCSs and higher rank should increase which in turn reduces the CE and thus lower the effective SINRs.
· With the CE being highly dependent on the instantaneous interference characteristics it is evident that the effective SINR may change considerably between subframes even if the interference power remains the same.
Hence, the reduced CE of interferers associated with higher order modulations and/or higher rank may limit the technology potential of NAICS considerably. Moreover, a fluctuating effective SINR will put challenges to the LA.
2.2. System level evaluations

The system level evaluations will be performed under the following conditions:
· Scenario 1 with simulation assumptions in accordance with [1] and with 2Tx/2Rx (cross-polarized)
· The L2S modeling from Section 9.1.5.3 in [1] (i.e. Alternative 3) is considered for both E-IRC and SLIC
· Link adaptation based on CSI feedback (Mode 3-1, 5ms), adjusted with OLLA
· Proportional fair TDM scheduling and FTP file packets of 0.5Mbyte.
· Only active interfering cells (i.e. those with traffic) are taking into account. Up to 2 interferers are cancelled
Good channel estimates is crucial for the performance of IC receivers and best estimation performance will be obtained when reference symbols collides, and then applying IC on the RS of the interfering data stream before estimating the channel of the desired data streams. In Table 1, we compare E-IRC and SLIC for TM10 with colliding CRS and for two cases of deriving CSI feedbacks for SLIC
· SLIC 1: CSI derived after IC
· SLIC 2: CSI derived before IC
From the specification, the UE is expected to report CQI that reflects 10% BLER on the CSI reference resource for the transport format corresponding to the CQI under the radio conditions in the CSI reference resource. When SLIC provides IC gains, the SLIC 2 receiver would report a too conservative CSI which will not reflect the target of 10% BLER. Thus, from current specification the behavior of SLIC 2 would not be correct.

From Table 1, we make the following observations:
Observation 1: SLIC does not seem to provide significant throughput gains over E-IRC
Observation 2: CSI feedback derived after IC degrades the performance of SLIC in comparisons to deriving the CSI feedback before IC
Table 1 E-IRC versus SLIC performance, SLIC 1 with CSI feedback after IC 
	
	RU 40% 
	RU 60%

	
	5%-tile UTP [Mbps]
	Mean UTP [Mbps]
	5%-tile UTP [Mbps]
	Mean UTP [Mbps]

	E-IRC
	4.8
	18.4
	3.5
	14.2

	SLIC 1
	 4.7 (-1.5%)
	17.6 (-4%)
	3.4 (-3.5%)
	13.3 (-6.5%)

	SLIC 2
	4.9 (2.5%)
	19.1 (3.5%)
	3.6 (1.5%)
	14.9 (5%)


From the RAN4 link-level evaluations [2], SLIC provides in overall better performance than E-IRC, and sometimes significantly larger gains can be seen, but these gains seem not to translate to increased throughput on the system level as would have been expected from the link results. One explanation could be that the probability of seeing radio conditions where SLIC shows high cancellation efficiency (i.e. dominant interference with QPSK and of rank one) is not sufficiently high. However, from the RAN4 results captured in Table 11 (and Table 12) in [1] transmissions with QPSK with rank 1 seem to occur rather frequently. A more plausible explanation would then be that the link adaptation cannot capture the potential gains of SLIC due to the fluctuating effective SINR, which makes it difficult for the LA to select a proper MCS as it would basically need to know the UEs cancellation efficiency when it receives the scheduled data. This would in principle imply the UE would need to provide the eNB with CSI feedback enhancements. Based on the link and system level results, we make the following observation and proposal:  
Observation 3: Fluctuating SINR makes it hard for the link adaptation to translate SINR gains of SLIC into useful throughput gains
Proposal 1: Consider enhancements of the CSI feedback in conjunction with CoMP operations (coordinated scheduling or coordinated link adaptation) to provide SLIC with a chance of showing gains
3. Conclusion
In this contribution, we compared the system-level performance of E-IRC with SLIC and made the following observations and proposal:
Observation 1: SLIC does not seem to provide significant throughput gains over E-IRC

Observation 2: CSI feedback derived after IC degrades the performance of SLIC in comparisons to deriving the CSI feedback before IC

Observation 3: Fluctuating SINR makes it hard for the link adaptation to translate SINR gains of SLIC into useful throughput gains
Proposal 1: Consider enhancements of the CSI feedback in conjunction with CoMP operations (coordinated scheduling or coordinated link adaptation) to provide SLIC with a chance of showing gains
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