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1
Introduction

Selected DMRS design issues are still open for discussion. These are mainly related to the operation of beyond 2 orthogonal layers, which is a feature specific to Release 10 operation. While an email discussion has been started on these aspects, in this contribution we further present our views and preferences for the design points under discussion.
2
Open design issues
Three main topics have been left for discussion over email reflector:

· DMRS power allocation 
· Layer to port mapping for rank > 2 

· DMRS port number and OCC allocation for two CDM groups 

In the following we consider these issues and present our view on the topics.

DMRS power allocation

Efficient power usage is a desired feature for DMRS operation. By this we mainly refer to power handling between the DMRS ports. Simplicity of power hanling should be kept in mind as well. The dual layer operation in Release 9 has a straight forward design: each DMRS port has the same power level as the PDSCH layer. When going beyond two layers operation in Release 10, one needs new rules for the DMRS power level. From previous’ meeting contributions, three main solutions could be envisioned: 

1. Keep the same power for both DMRS and PDSCH layer, independently of the number of transmitted layers. While simple, this method is highly inefficient. For example in thee layer case this would mean that both PDSCH and DMRS would operate with 1/3 power, leading to unused power for DMRS ports.
2. Boost the DMRS power level for each codeword independently. If for example each codeword is mapped on CDM group, one needs a table of power offsets to inficate the boosting levels. While making efficient use of the power, this method unnecessarily complicates the specification.

3. Allow for a fixed offset of the DMRS port vs. the PDSCH layer. This option makes use of the FDM nature of the DMRS design as one can pull power from one CDM group to the other, leading to efficient power usage. The DMRS port power should be double compared to PDSCH layer. Same rule can be applied also in case of retransmissions.
· Fixed DMRS port power offset of +3dB when rank > 2.
Layer to port mapping for rank > 2

Two types of mappings emerged during previous meetings and they were highlighted during the email discussion. The first type [1] refers to a direct mapping with a fixed rule for each transmitted rank. The second solution [2] follows the layer to codeword mapping, placing new layers on the second CDM group in case of odd number of layers. 
Taking into account the fact that a fixed power offset is desired for DMRS operation for transmission ranks higher than 2, we don’t expect in practice any difference in performance between the two schemes, while simpler mapping could be more desirable. There seems to be small theoretical benefit in selecting the intra-CW mapping (codewords mapped to different CDM groups) that mostly depend on the DM-RS power offset. 
· Stive for simple mapping option
DMRS port number and OCC allocation for two CDM groups

OCC mapping can be done in several ways when going for legth 4 usage. Such solutions [3] involve: reversed mapping direction in the frequency domain, adding cyclic shift in the frequency domain or maintaining frequency-domain orthogonality while randomizing peak power. From these options, the choice of cyclic shifts in freq. domain brings both backward compatibility and the peak power randomization.
The eight DMRS ports can be handled in a straight forward manner: 1st CDM group: {7,8,11,13}, and 2nd CDM group: {9,10,12,14}.
· Allow for cyclic shifts in freq. domain.

3
Conclusions

In this contribution we have been discussing on the remaining DMRS design issues. In summary, our views and proposals are: 

· Fixed DMRS port power offset of +3dB when rank > 2.

· Stive for simple mapping option.
· Allow for cyclic shifts in freq. domain.
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