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1 Introduction
In RAN1#60, the issues of DM RS were briefly discussed [1]. Subsequently, an email discussion was set up to discuss the following issues:

· Layer to port mapping for rank > 2

· DMRS port number and OCC allocation for two CDM groups

· DMRS power allocation 
· Whether or not power is borrowed from data while enabling full power utilization.
· DM RS design principle
A) the same total power for both CDM group 
B) the same power offset for each port
C) others
· detailed DM-RS power allocation
In this contribution, we share our views on the issues of DM RS power allocation.
2 DM RS power allocation

2.1 Power borrowing from data while enabling full power utilization
In Rel-9, the UE may assume the port 7/8 DM RS power is at 0dB with respect to the data power, which can be dynamically adjusted at subframe basis in a UE-specific manner. The design is simple and should be adequate for Rel-10. There is no clear benefit for power borrowing as the benefit from boosting DM RS power can be offset by the corresponding reduced power for PDSCH.  This is shown in our simulation results in Figure 1. It is shown that the power of PDSCH, rather than the power of DM RS is the dominating factor in the BLER performance. The detailed simulation assumptions can be found in the Appendix.
Proposal 1: No power borrowing from data to boost DM RS power.
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Figure 1: BLER vs SNR for different level of DM RS power boosting (with power borrowing from data)
2.2 DM RS design principle

The two design principles for DM RS power allocation under consideration in RAN1, namely the same total power for each CDM group (Principle A) and the same power offset for each port (Principle B), are illustrated in Figure 2. 
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Figure 2: Illustration of DM RS design principles

Our preference is Principle B, the same power offset for each port.

We see the following benefits for Principle B

· There is even DM RS power for each layer

· This gives an even quality of channel estimation for each layer at UE.
· If two transport blocks are mapped to separate CDM group, the PDSCH performances of the transport blocks are also more even.
· There is more back-off margin for the power amplifiers at the eNB 

· Assuming the PDSCH on each antenna can be assigned up to the nominal power of the antenna, the PSD of its DM RS is above the nominal power. For Principle B, it is always +3.01dB while for Principle A, the maximum is +4.77dB.

· Simplicity for both standardization and eNB/UE implementation.

· No need to change the factor of power boosting depending on even/odd number of layers for total number of layers greater than 2.
· Low signaling overhead.
· Full power utilization for each antenna port can be also achieved.

Principle B can result in a non-flat PSD of total power as shown in Figure 2 for 3 layers, whereas Principle A guarantees a flat PSD of total power which will cause the least inter-cell interference among DMRS boosting schemes under full power utilization. However, the maximum difference between Principle B and Principle A in the PSD is only +1.25dB. Therefore, we don’t expect Principle B to cause severe inter-cell interference problem.
Proposal 2: Adopt the same power offset for each antenna port to be the design principle for DM RS power allocation
3 Conclusions
In this contribution, we share our views on the issues of DM RS power allocation. Our proposals can be summarised as follows:
Proposal 1: No power borrowing from data to boost DM RS power.
Proposal 2: Adopt the same power offset for each antenna port to be the design principle for DM RS power allocation.
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5 Appendix: Simulation Assumptions
	Parameter
	Assumption

	Transmission bandwidth
	5MHz

	Channel model
	ETU

	Antenna configuration
	1 x 2

	CP
	Normal

	PDCCH configuration
	2 OFDM symbols

	Number of allocated PRB-pairs
	25

	Terminal speed
	3 km/h

	Receiver
	MLD

	Channel estimator
	2D-LMMSE

	DM RS pattern
	Rel-9 DM RS pattern

	DM RS power boost
	-3dB, 0dB, 1.76dB, 3dB, 4.77dB

	Channel coding
	Turbo coding

	MCS
	QPSK, 16QAM, 64QAM, R = 1/2

	HARQ
	Off

	Transmission rank
	1
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A) the same total power for both CDM group B) the same power offset for each port
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