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1 Introduction
In the RAN#75 meeting a new WI on enhancements for high capacity stationary wireless link and introduction of 1024 QAM for LTE was approved. One of the objective of the work item is to specify support of OCC-4 for DM-RS with rank 3 and 4 in DL channel to reduce DM-RS overhead. In this contribution we provide performance evaluation results for such enhancement.
2 Evaluation results
System-level simulations of conventional and reduced overhead DM-RS patterns for rank 3-4 were carried out. For evaluation UMi scenario and non-full buffer traffic model with low traffic loads were used. In the deployment, each eNB was equipped with 8 antennas  (8 CSI-RS antenna ports) arranged into four cross-polarized (X-Pol) antenna groups with ±45° polarization slants in each group. Each UE was equipped with four receive antennas arranged into two X-Pol configurations with 0° and 90° polarization slants. Therefore, the UE was able to receive up to four MIMO layers. 
For rank 1-2 transmission the DM-RS overhead is assumed to 12 REs, while for rank 3-4 the DM-RS overhead is 24 REs in the baseline DM-RS pattern and 12 REs in the reduced overhead DM-RS pattern. Due to low traffic load, i.e. small number of active UE, the control channel overhead is assumed to be equal to 1 OFDM symbol. Summary of the overhead assumptions used in the evaluations is provided in Table 1.

Table 1: Overhead assumptions for evaluations
	DM-RS
	Rank 1-2: 12 REs

Rank 3-4:

Baseline DM-RS: 24 REs

Reduced overhead DM-RS: 12 REs 

	CRS
	2 antenna ports

	PDCCH
	1 OFDM symbol


The system level performance evaluation was carried assuming ideal channel estimation, while higher performance loss is expected for reduced overhead DM-RS pattern.  
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Figure 1: Packet throughput performance for DM-RS patterns with different DM-RS overhead of 12 and 24 REs

The results are presented in Figure 1 and summarized in Table 2.

Table 2: Summary of the packet throughput performance

[image: image2.emf]RU, %

Normal 34.5 (0%) 72.5 (0%) 109.76 (0%) 74.41 (0%) 4.06

Reduced 36.34 (5%) 77.02 (6%) 122.28 (11%) 78.88 (6%) 3.71

DL DMRS overhead 5%-tile UPT, Mbps 50%-tile UPT, Mbps 95%-tile UPT, Mbps avg UPT, Mbps

lambda = 40 1/s


[image: image3.emf]RU, %

Normal 30.31 (0%) 64.79 (0%) 109.51 (0%) 68.85 (0%) 6.23

Reduced 32 (6%) 69.02 (7%) 121.93 (11%) 73.1 (6%) 5.79

lambda = 60 1/s

5%-tile UPT, Mbps 50%-tile UPT, Mbps95%-tile UPT, Mbps avg UPT, Mbps DL DMRS overhead


[image: image4.emf]RU, %

Normal 27.16 (0%) 59.21 (0%) 109.22 (0%) 64.08 (0%) 8.92

Reduced 28.73 (6%) 63.94 (8%) 121.57 (11%) 68.21 (6%) 8.26

lambda = 80 1/s

5%-tile UPT, Mbps 50%-tile UPT, Mbps95%-tile UPT, Mbps avg UPT, Mbps DL DMRS overhead


It can be seen that the DM-RS overhead reduction for rank 3-4 from 24 REs to 12 REs doesn’t bring noticeable performance improvement. Therefore, it is proposed to consider additional mechanism(s) on top of OCC-4 to further reduce DM-RS the overhead.
Summary
In this contribution we provide performance evaluation results for reduced DM-RS overhead for rank 3-4 under ideal channel estimation. Small performance gains (< 6%) were observed due to the enhancement. It is expected that performance gains are further reduced when non ideal channel estimation is considered due to worse channel estimation performance provided by reduced density DM-RS. It is therefore, proposed to consider additional mechanism(s) on top of OCC-4 to further reduce DM-RS the overhead.
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