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1 Introduction

In RAN #71 meeting, a new work item, i.e., downlink multiuser superposition transmission (MUST) for LTE was approved. According to the WID [1], the following cases are considered to be specified.
· 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 RAN WG1 meeting #86, the following working assumption is discussed, and companies are encouraged to bring more results to confirm/abandon the working assumption [2].
Possible working assumption:

· CRS-based Case 3 using 2Tx and 4Tx is supported in TM 4

In this contribution, system-level performance of CRS-based Case 3 is investigated.   
2 Evaluation methodology
Since a MUST UE receiver is assumed to be capable to cancel or suppress intra-cell interference between co-scheduled MUST users, to fully exploit the performance gain given by the case 3, the following receivers are assumed by the UE. 

· For single user MIMO, R-ML is assumed to be the receiver for inter-layer interference handling receiver. The reason is that the legacy UE can use R-ML receiver for its two spatial layers without any specification impact. 
· For multiple user MIMO mode, R-ML is also assumed to be the receiver for inter-layer interference handling receiver as well as for the inter-layer interference from different UEs when the UEs are paired in case 3. Compared with the single case, the enhancement of the multiple users’ case is the receiver for inter-layer interference cancellation when the two spatial layers are allocated to the different users. 
3 Simulation results
The system-level simulation results under full-buffer traffic and burst-buffer traffic using 2Tx and 4Tx are shown in the following tables, respectively. The scheduler of the baseline is only capable for SU transmission while the scheduler of MUST Case 3 is capable to switch between SU and MU transmission. The users reporting rank 1 is allowed to be paired, and the users reporting rank 2 is also allowed to be paired using the precoding vector of any column of its reported precoding matrix. The modulation order and precoding vector of the co-schedule UE is assumed to be known at the UE side. Other simulation parameters fully comply with that in TR 36.859.
Table 1. MUST case 3 of full buffer with rank adaptation of 2TX
	Throughput (Mbps)
	Baseline
	MUST Case 3
	Gain

	Cell average
	18.34
	18.87
	2.9%

	Cell edge
	0.468
	0.474
	1.2%

	Note
	Rx Scheme is R-ML receiver, subband scheduling

	Cell average
	14.61
	15.08
	3.2%

	Cell edge
	0.38
	0.386
	1.5%

	Note
	Rx Scheme is R-ML receiver, wideband scheduling


Table 2. MUST case 3 of full buffer with rank adaptation of 4TX

	Throughput (Mbps)
	Baseline
	MUST Case 3
	Gain

	Cell average
	20.54
	20.99
	2.2%

	Cell edge
	0.60
	0.61
	1.4%

	Note
	Rx Scheme is R-ML receiver, subband scheduling

	Cell average
	16.07
	16.63
	3.5%

	Cell edge
	0.479
	0.484
	1.1%

	Note
	Rx Scheme is R-ML receiver, wideband scheduling


Table 3. MUST case 3 of burst buffer with rank adaptation of 2Tx (wideband scheduling)
	Throughput (Mbps)
	Baseline
	MUST Case 3
	Gain

	Mean UPT
	8.33
	8.40 
	0.90%

	5%ile UPT
	1.62
	1.64 
	1.32%

	50%ile UPT
	6.46
	6.56 
	1.51%

	95%ile UPT
	22.10
	22.10 
	0.00%

	RU
	0.61

	λ / packet size
	8.0/100KB

	

	Mean UPT
	5.62 
	5.83 
	3.79%

	5%ile UPT
	0.84 
	0.86 
	1.85%

	50%ile UPT
	3.82 
	3.91 
	2.34%

	95%ile UPT
	16.85 
	17.11 
	1.54%

	RU
	0.79

	λ / packet size
	10.0/100KB


According to above simulation results, we can see that for full buffer case, the system gain is no more than 5% for both 2Tx and 4Tx in terms of cell edge and cell average throughputs. While for the burst buffer cases, when the traffic load is low, since the number of users available for pairing is very low, then the gain is low as well, and for higher traffic load, the behavior is more like that in the full buffer case, but the gain is still not noticeable. Besides, according to the performance evaluation results in TR 36.859, it is observed that MUST Case 1&2 can provides about 10% performance gain under full buffer traffic. While the gain obtained by MUST Case 3 is extremely marginal compared with that of MUST Case 1&2. Then we can have the following observations.
Observations 1: Marginal gain is observed for 2TX in full buffer and burst buffer cases for case 3.
Observations 2: Marginal gain is observed for 4TX in full buffer cases, for burst buffer cases the gain is to be identified for case 3.
Moreover, it is necessary to mention that all UEs in the simulation are assumed to be advanced UE which is capable to perform inter-layer interference cancelation. While in practical systems, most UEs are still legacy UEs, and the amount of advanced UEs is rather small compared with the amount of legacy UE. Thus, the gain obtained by MUST Case 3 would be even lower. Besides, extra signaling overhead is needed to inform a MUST Case 3 UE to obtain the assistance information of the co-scheduled UE, e.g., PMI and modulation order. And such signaling overhead would be extremely large especially for subband scheduling of 4Tx, which is unacceptable. Consider that MUST Case 3 can only provide marginal gain but with large signaling overhead in CRS-based TM, thus we give the following proposal.
Proposal: MUST Case 3 using up to 4Tx is not supported in CRS-based TM.
4 Conclusions
In this contribution, system-level performance of CRS-based Case 3 is investigated. And the following observations and proposal are given.
Observations 1: Marginal gain is observed for 2TX in full buffer and burst buffer cases for MUST Case 3.
Observations 2: Marginal gain is observed for 4TX in full buffer cases, for burst buffer cases the gain is to be identified for MUST Case 3.
Proposal: MUST Case 3 using up to 4Tx is not supported in CRS-based TM.
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