Page 1

3GPP TSG RAN WG1 Meeting #82
















R1-153987
Beijing, China, 24th – 28th August 2015
Source: 
Intel Corporation 
Title:
System-level performance of downlink multi-user superposition transmission schemes
Agenda item:
    7.2.7.2
Document for:
Discussion and Decision
1 Introduction
In the RAN#68 plenary meeting, a revised study item on Downlink Multiuser Superposition Transmission for LTE was approved [1]. The main objective of the study item is to identify and study possible enhancements of downlink multiuser transmission schemes (MUST) within one cell. More specifically, the potential gain of schemes enabling simultaneous transmission of more than one layer of data for more than one UE using the same spatial precoding vector or transmit diversity scheme over the same REs should be investigated. In this contribution, we provide initial system-level simulation results for the MUST scheme using the evaluation methodology described in our accompanying contribution [2].
2 Evaluation results
System-level evaluations were carried out for full buffer and non-full buffer traffic models in MUST scenario 1 (homogenous deployment scenario). For modelling of the MUST scheme, the evaluation methodology described in our accompanying contribution was used [2]. Direct superposition of two signals without Gray mapping was considered in the evaluations. Two MUST receiver structures were applied to suppress interference from the MUST layers – ML and Ideal IC. The Ideal IC receiver demodulates the MUST layer of the near UE under assumption of no interference from the MUST layer designated to the far UE. The ML receiver implements symbol-level interference suppression during joint demodulation of the two signals transmitted on the MUST layers. A greedy proportional fair scheduling was used with flexible per PRB pair pairing of the UEs (i.e., without alignment of the resource allocations). Strict definition of the “same beam” was used, i.e., pairing of UEs is considered only when the same precoding vector(s) is reported by the UEs.
The system-level simulation results for the full buffer traffic model are shown in Table 1. It can be seen that in MUST scenario 1 the performance gains of the MUST scheme are limited to 11%-13% w.r.t. the cell-edge user throughput and 4.9%-5.4% w.r.t. the average user throughput. The sector throughput gain is 13.8%-14.8%. It can be also seen that there is small performance difference between the MUST schemes with Ideal IC and practical ML receiver. 
Table 1: Throughput performance of MUST schemes in full buffer traffic model

	
	Sector Thr. Mbps
	Avg. Thr., Mbps
	5%-tile Thr. Mbps 

	Baseline SU-MIMO
	21.0
	2.02
	0.46 

	MUST ML
	23.9 (+13.8%)
	2.12 (+4.9%)
	0.51 (+11%)

	MUST Ideal IC
	24.1 (+14.8%)
	2.13 (+5.4%)
	0.52 (+13%)


A similar performance analysis of the MUST scheme is provided in Table 2 for non-full buffer FTP traffic model 1. The FTP packet size used in the evaluation was equal to 0.5 MB. The packet arrival rate was selected to achieve RU of approximately 60%.
Table 2: Throughput performance of MUST schemes in non-full buffer traffic model
	
	5%-tile Thr. Mbps
	50%-tile Thr. Mbps
	Avg. Thr., Mbps

	Baseline SU-MIMO
	2.10
	9.96
	16.13

	MUST ML
	2.21 (+5.2%)
	10.04 (+0.8%)
	16.17 (+0.2%)

	MUST Ideal IC
	2.30 (+9.5%)
	10.10 (+1.4%)
	16.41 (+1.7%)


It can be seen that in MUST scenario 1 the performance gains of MUST scheme are limited to 5.2%-9.5% w.r.t. the cell-edge user throughput and 0.2%-1.7% w.r.t. the average user throughput. A higher performance difference was observed between the MUST schemes with Ideal IC and practical ML receiver. 
Further performance comparison with consideration of Tx/Rx impairments, higher resource utilization, smaller packet size and more flexible scheduling of the UEs w.r.t to the “same” beam allocation should be considered.
3 Summary

In this contribution we provided initial evaluation results for the performance of the MUST schemes with ML and Ideal IC receivers in the MUST Scenario 1. The initial results show moderate performance improvement due to MUST for both full buffer and non-full buffer traffic models. It was also observed that for the non-full buffer traffic model there is some performance difference between the MUST schemes with Ideal IC and practical ML receiver. Further performance evaluations of MUST with consideration of Tx/Rx impairments, higher resource utilization, smaller packet size and more flexible scheduling of the UEs w.r.t to the “same” beam allocation should be considered. 
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	Parameter
	Value

	Scenario
	MUST-1, 2GHz, ISD = 500 m (homogeneous)

Geographical distance based wrapping

	eNB antenna configuration
	2 Tx X-pol, slant -45/+45 degrees

	UE antenna configuration
	2 Rx X-pol, slant 0/90 degrees 

	Traffic model
	Full buffer, 10 UEs per cell

FTP model 1, S=0.5 Mbyte packet size

Traffic load: {1.8} packets per second in macro cell

	Cell association
	CRS antenna port 0, Handover margin =3dB

	Carrier frequency
	2 GHz

	Bandwidth
	10 MHz

	Channel estimation 
	Perfect

	Interference covariance estimation
	Perfect

	CSI feedback
	Mode 3-2 with 5 ms periodicity

	CRS configuration
	Planned

	Transmission mode
	TM4

	Scheduling
	Proportional Fair

	OLLA
	10% BLER target

	Azimuth precoding
	Rel-8 2Tx codebook

	UE receiver
	MMSE-IRC

	Max HARQ transmissions
	4
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