
3GPP TSG RAN WG1 Meeting #72bis







          R1-131121
Chicago, USA, 15th – 19th April 2013

Agenda item:
7.2.1.1
Source:
New Postcom

Title: 
Design of new DL DMRS pattern for NCT
Document for:
Discussion and Decision
1 Introduction

According to the conclusion from RAN1#72 meeting, new DM-RS patterns will be studied for the new carrier type (NCT) [1]. In [2], a baseline pattern has been provided for further evaluation. However, in the following section, it is identified that there are some drawbacks on the baseline pattern. Therefore, an alternative is proposed in this contribution.
2 Alternative DM-RS pattern for NCT
According to the agreement in RAN1#72 [1], the new DM-RS pattern should not collide with PSS/SSS. The baseline pattern meets this requirement in both FDD and TDD cases. The problem is that it overlaps with some CSI-RS configurations. Since there have already been some CSI-RS configurations absent due to the collision with PSS/SSS, further reducing some of the rest CSI-RS configurations by the colliding baseline DM-RS may lead to insufficient CSI-RS to use.
In consideration of avoiding the collision with PSS/SSS, CSI-RS and tracking RS (TRS), it seems impossible to allocate two symbols per slot for new DM-RS pattern in NCT. For example, in the scenario of TDD subframe #0/5 with extended CP, it is impossible to allocate two consecutive symbols in the 2nd slot for DM-RS. Consequently, a new DM-RS pattern with one symbol per slot should be considered.
The necessity and feasibility of DM-RS with one symbol per slot is based on the following analysis. To avoid the collision with PSS/SSS, CSI-RS and TRS on NCT, the symbols carrying new DM-RS should be carefully arranged in a subframe, as shown in Fig. 1 and Fig. 2.
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Fig. 1: DM-RS pattern design (FDD).
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Fig. 2: DM-RS pattern design (TDD).
In Fig. 2, it is obvious that there is no room to place 2-symbol DM-RS in the 2nd slot for TDD and normal CP case. Hence, a new DM-RS pattern with one symbol per slot is worth studying.
Based on the agreement in RAN1#72 [1], downlink transmission modes 1-8 are not supported on NCT. Therefore, RS tones for port-5 is not required anymore, and CSI-RS configurations 20-31 for normal CP and CSI-RS configurations 16-27 for extended CP are not needed either. As a result, the 2nd symbol in the 2nd slot is available to be a candidate resource for new DM-RS pattern.
In summary, to avoid the collision with other signals, a new DM-RS pattern in the 2nd symbol per slot is preferred for normal subframe.
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Fig. 3: New DM-RS pattern for normal subframe.
Fig. 3 illustrates our proposed new DM-RS pattern for normal subframe，which is applied to both FDD and TDD cases. This unified design is desirable as it greatly reduces specification and implementation efforts. Such new DM-RS pattern does not collide with PSS/SSS, CSI-RS or TRS.
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For extended CP, the reference signal sequence 
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3 Performance
In this section, we conduct a link simulation to compare the performance between new DM-RS and legacy DM-RS on NCT. The simulation result is shown in Fig. 4.
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Fig. 4: Performance of new DM-RS pattern and legacy DM-RS pattern on NCT.
The BLER curves in Fig. 4 show that the performance gap between new DM-RS and legacy DM-RS is negligible, which proves that the new DM-RS pattern can be applied to NCT.
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Annex
Table 1 Parameters for the link-level simulation
	Parameter
	Value

	Frame Structure Type
	1

	Cyclic Prefix
	Normal

	System Bandwidth
	10MHz

	Number of Tx Antennas
	2

	Number of Rx Antennas
	2

	Channel Model 
	EPA

	Doppler shift
	5Hz

	Transmission Mode
	Dual Layer

	Receiver
	MMSE 2D receiver
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