3GPP TSG RAN WG1 Meeting #72BIS	R1-131508
Chicago, USA, 15th April – 19th April, 2013

Agenda Item:	7.2.5.2.1
Source:	CATR
Title:	Simulation results for downlink DMRS overhead reduction
Document for:	Discussion

Introduction
In RAN#58, “New Study Item Proposal for Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects” was approved. One object of this SI is “Enhancements and overhead reduction for UE-specific reference signals and control signaling to better match the scheduling and feedback in time and/or frequency to the channel characteristics of small cells with low UE mobility, in downlink and uplink based on existing channels and signals [1]”. In RAN1 #72, simulation assumptions were approved by email discussion [2]. In this contribution, we will provide some simulation results for the overhead reduction for DMRS.

Discussion
Overhead reduction schemes
The DMRS patterns for Rel 10 are given in figure 1. We can see, DMRS will take 12 REs in one RB for normal subframe and the overhead is 7.14%. If we want to reduce the overhead, three directions should be considered. They are time domain, frequency domain and time&frequency domain overhead reduction. We will give 5 overhead reduction schemes which cover all these directions.


Figure 1 DMRS patterns in Rel 10(normal CP).

DMRS overhead reduction pattern 1: DMRS is reduced in 6 and 13 OFDM symbols. In figure 2, DMRS in port 7 is presented. 
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Figure 2 DMRS overhead reduction pattern 1
DMRS overhead reduction pattern 2: DMRS in 6 or 7 subcarriers is reduced which is shown in Figure 3.
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Figure 3 DMRS overhead reduction pattern2
DMRS overhead reduction pattern 3: DMRS in both 6 and 13 OFDM symbols and 6 or 7 subcarriers is reduced which is shown in Figure 4.
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Figure 4 DMRS overhead reduction pattern3
DMRS overhead reduction pattern 4: DMRS in both 13 and 14 OFDM symbols and 6 or 7 subcarriers is reduced which is shown in Figure 5.
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Figure 5 DMRS overhead reduction pattern4
DMRS overhead reduction pattern 5: only DMRS in 6 and 7 OFDM symbols and 6 or 7 subcarriers is left which is shown in Figure 6.
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Figure 6 DMRS overhead reduction pattern5

Simulation results
Simulation assumptions are listed in table 1. We choose 16QAM 1/2, 64QAM 3/4, 16QAM 1/2, QPSK 1/3 three coding rate. 
Table 1 simulation assumptions on DMRS overhead reduction
	Parameters
	Assumption

	Carrier frequency
	3.5 GHz

	System bandwidth
	10 MHz

	Channel model and Doppler frequency
	EPA5 
· The delay profiles refer to 36.101 Table B.2.1-2

	Transmission mode
	TM10

	MIMO configuration
	2x2 with low correlation
· refer to 36.101 B.2.3.2

	CRS configuration
	Antenna ports 0,1

	CSI reference signals
	Without ZP CSI-RS

	DMRS
	port 7

	Rank
	1

	PMI
	Based on UE measurement and feedback

	Modulation and Code rate
	QPSK 1/3,16QAM 1/2, 64QAM 3/4

	HARQ
	Yes

	Channel estimation
	Practical

	PDP estimation
	Practical

	Received timing delay (us)
	0

	Frequency offset (Hz)
	0

	Cyclic prefix
	Normal

	Overhead assumption
	Baseline:
2 PDCCH symbols;
PBCH/PSS/SSS;
2-port CRS;
2-port CSI-RS with 5ms period, without ZP CSI-RS;
One CSI-IM configuration with 5ms periodic
1 or 2 port DMRS;

	Metric
	Spectrum efficiency [bps/Hz]
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Figure 7 simulation results for QPSK 1/3
[image: ]
Figure 8 simulation results for 16QAM 1/2
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Figure 9 simulation results for 64QAM 3/4
Figure 7-9 give the simulation results for DMRS overhead reduction pattern 1-5. We can have the following observation
Observation 1: there is a tradeoff between DMRS overhead reduction and SE performance decline. 
Dramatically overhead reduction, such as pattern 5, will make serious performance degrade. However, we also see that DMRS overhead reduction pattern 2 can achieve some SE gain.  This means we can still get some gains from DMRS overhead reduction by carefully design scheme selection. Therefore, we propose:
Proposal 1: Introduce DMRS overhead reduction to SCE.


Conclusion
In this contribution, we show the performance of different DMRS overhead reduction schemes for small cell enhancement. One observation and one proposal are given:
Observation 1: there is a tradeoff between DMRS overhead reduction and SE performance decline.
Proposal 1: Introduce DMRS overhead reduction to SCE.
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