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1	Introduction
In the previous 3GPP TSG RAN Meeting #71 a MUST WID [1] has been approved. According to the WID, a MUST UE receiver is assumed to be capable to cancel or suppress intra-cell interference between co-scheduled MUST users for the following cases:
CASE-1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector 
CASE-2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.
CASE-3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different. 
In this contribution we investigate the system level performance of MUST CASE 3 with dynamic switching between SU-MIMO, semi-orthogonal and orthogonal pairing for 2Tx and 4Tx antennas using two-layer RML for reception. Together with the results we provide corresponding L2S methodology.

2	L2S for two-layer ML
Similarly to L2S for MUST CASE 1, the L2S for MUST CASE 3 system simulations has not been specified by 3GPP. Therefore, we will describe herein, the L2S we used for evaluation of CASE 3. 

We start from definition of mutual information between transmitted symbol  from a vector of transmitted symbols  and received signal 
,
where  is a joint constellation of symbols  and ,   is the position of a bit within symbol  assuming Gray bit to symbol mapping of  and constellations.   is a bit set and  is the noise-plus-interference variance, which is assumed to be white. Mutual information (MI) of bits  in constellation  can be summed together.

Unlike with single layer L2S, we deal with two layers, each transmitted over different equivalent channel . In this contribution we model MI as function of 1) Own layer SINR  and modulation order 2) Co layer SINR  and modulation order 2) correlation between channels . By Monte-Carlo simulations we obtain   for modulation combinations summarized in Table 1. 








	Case
	UE1 MOD
	UE2 MOD

	TL1
	2
	2

	TL2
	2
	4

	TL3
	4
	2

	TL4
	4
	4


[bookmark: _Ref446968165]Table 1 Two-layer ML cases

Given mutual information and MCS , we obtain BLER estimate. In addition, we take into account channel estimation error, namely self-interference as well as interference from the co-layer due to erroneous channel estimate. 

3	System performance results
This section presents the results obtained by LTE system-level simulator. We perform wideband scheduling and we restrict the CSI feedback to rank-1 only. The RML L2S for both single-layer and two-layer operation has been described in previous two sections. We simulate the full-buffer traffic with 10UEs per sector for simplicity. Similarly to MUST CASE 1 investigations, gains in FTP1 were visible only in high load cases were RU is close to 90%, these high load conditions are not so different to full-buffer conditions.   
Observation-1: High arrival rate FTP1 traffic conditions are not so different to full-buffer traffic conditions.
The goal of these simulations is to investigate performance of MUST CASE 3 with respect to SU-MIMO baseline. With MUST CASE 3, we assume three power splits 0.2/0.8, 0.8/0.2 and 0.5/0.5. In Table 2 and Table 3, it can be observed that MUST CASE 3 in TM4 delivers sufficient average gain in 2Tx as well as 4Tx scenario. 
Proposal-1: Proceed with standardization of MUST CASE 3.

	Case
	User Throughput (bps)
	Baseline
	

	
	
	
	MUST Case 3 
	Gain

	2Tx
	Cell average
	1.272E+7
	1.590E+7
	25.0%

	
	Cell edge
	2.396E+5
	2.477E+5
	3.4%

	
	Note: rank1 only wideband feedback
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	Case
	User Throughput (bps)
	Baseline
	

	
	
	
	MUST Case 3
	Gain

	4Tx
	Cell average
	1.525E+7
	[bookmark: _GoBack]1.878E+7
	23.2%

	
	Cell edge
	3.053E+5
	3.198E+5
	4.75%

	
	Note: rank1 only wideband feedback
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Last meeting it has been discussed whether only equal split or also unequal split should be supported in MUST CASE 3. In Table 4 we show the statistics of power split selection. It seems that in MUST CASE 3 unequal power split is often selected with 2Tx, and even more with 4Tx. This is because with semi-orthogonal pairing, unequal power split helps RML in decoupling of layers.

	Power split 
	0.2/0.8
	0.5/0.5
	0.8/0.2

	2Tx
	33.3%
	31.5%
	35.2%

	4Tx
	39.2
	23.9
	36.9%


Table 4 Selection statistics of power scaler in MUST CASE 3
				
Proposal-2: Consider support of unequal power split in addition to equal power split for MUST CASE 3.
 

4	Conclusions
In this contribution we have been presenting system-level results of MUST performance for CASE-3. The following observations and proposals can be summarized:
Observation-1: High arrival rate FTP1 traffic conditions are not so different to full-buffer traffic conditions.
Proposal-1: Proceed with standardization of MUST CASE 3.
Proposal-2: Consider support of unequal power split in addition to equal power split for MUST CASE 3.
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Appendix
Table 5 Simulation Assumptions
	Layout 
	Hexagonal grid, 3 sectors per site, 19 macro sites (ISD = 500 m) 

	System bandwidth per carrier 
	10 MHz 

	Carrier frequency 
	2.0 GHz 

	Total BS TX power (Ptotal per carrier) 
	46 dBm 

	Distance-dependent path loss 
	ITU UMa 

	Penetration loss 
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link) 

	Shadowing 
	ITU Uma 

	Antenna pattern 
	3D (referring to TR36.819) 

	Antenna Height: 
	25 m 

	UE antenna Height 
	1.5 m 

	Antenna gain + connector loss 
	17 dBi 

	Antenna gain of UE 
	0 dBi 

	Fast fading channel between eNB and UE 
	ITU UMa 

	Antenna configuration 
	BS: 2Tx (0.5 lambda), cross-polarized
UE: 2Rx (0.5 lambda), cross-polarized 

	Number of UEs per cell 
	10 

	UE dropping 
	20% UEs are outdoor and 80% UEs are indoor. 

	Minimum distance from macro-cell to UEs 
	35 m 

	Traffic model 
	Full buffer 

	UE receiver 
	MMSE-diagonal covariance knowledge
+ RML per layer 

	Transmission  mode 
	2(4)x2 TM4 (rank1 only) 

	UE noise figure 
	9 dB 

	UE speed 
	3 km/h 

	Cell selection criteria 
	RSRP 

	Handover margin 
	3 dB 

	Scheduling algorithm 
	Proportional fairness maximization 

	HARQ 
	Redundancy Version 

	Feedback 
	WB rank1 only 

	CQI quantization 
	Yes 

	Codebook 
	2Tx/4Tx LTE Rel. 8 

	Power ratio sets 
	According to super-constellation 

	OLLA 
	Yes 

	Number of superposed signals in superposition transmission 
	2 

	Channel Estimation 
	Realistic 

	EVM 
	Tx/Rx 8/4% 




