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1. Introduction
DMRS is used to support up to 8 layers transmission in LTE-A. As it has been agreed that CDM+FDM is used for the DMRS multiplexing. For rank2 transmission the two DMRS ports are multiplexed within one CDM group with OCC length=2. For DL transmission up to 4 layers, two CDM groups which are separated in frequency domain are used. Up to 2 DMRS ports are multiplexed with OCC length=2. For rank5-8, the length of OCC in time domain is 4 for both CDM groups [1] [2].
In LTE-A the mapping between codeword to layer has been decided in [3]. However, the layer to DMRS port mapping is still an open issue in LTE-A, and is discussed in a few contributions [4-7] and in email reflector. In RAN1 #60bis, the working assumption on layer-to-DMRS port mapping was agreed:

· DM-RS power offset for rank>2

· Fixed 3dB power offset to corresponding layer

· Definition of DM-RS port resource with two CDM groups for rank>2
· 1st CDM group :{port-7, port-8, port-11, port-13}

· 2nd CDM group :{port-9, port-10, port-12, port-14}

· DM-RS port to layer mapping for rank>2

· Layer n corresponds to port-(n+7), n=0,…,7

· One-to-one mapping between DM-RS port and layer

· FFS

· DM-RS details for retransmission

The operation of layer to antenna port mapping is defined by the precoding module. As up to 8 DMRS ports are used, the mapping scheme and its impact on performance, overhead as well as backward compatibility should be considered in LTE-A.
2. Discussion
Considering the potential scenario with co-scheduled Rel-9 and Rel-10 UEs, it’s beneficial to use the mapper as defined in Rel-9 for rank1-2 transmission. As agreed in the last meeting, a simple one-to-one mapping is a natural choice for rank3-8 transmission. In the cases of re-transmission with single-CW, the mapper also needs to be defined. Three alternatives may be considered:

· Alternative1: allocate the DMRS port(s) for single-codeword re-transmission within the identical set of DMRS port as used for double-codeword transmission with the same rank. That is to say, the mapping is only determined by the rank. Hence the same mapping is used for both single-codeword retransmission and double-codeword transmission with the same rank.  

· Alternative2: keep the identical mapping for the layers in each codeword irrespective of initial transmission or re-transmission. In such case, UE may keep the same channel estimation and possibly the same detection processing for the layers in each codeword for both initial transmission and re-transmission. However, this solution may lead to a loss in resource usage efficiency. For instance, TB1 is mapped to CW1 in rank-3 initial transmission. CW1 is then mapped to port 8 and 9 according to the agreed working assumption. In case with rank-2 single-codeword retransmission the codeword corresponding to TB1 also needs to be mapped to port 8 and 9 for alternative2. Thus two CDM groups are used and the resulted DMRS overhead is 24 RE/PRB pair. 
· Alternative3: define different mappings for initial transmission and re-transmission. No evident gain in performance is expected for this alternative. At the same time, the complexity in both layer-to-DMRS port mapping and UE processing should be considered.
To avoid unnecessary waste in resource and simplify the mapper, Alt1 is preferrd. 
The examples of layer-DMRS mapping for rank1-8 are shown in Figure1. The same DM-RS pattern (e.g., frequency time position and code) is used for each layer in all ranks. Also, the mapping for both single CW & double CW transmissions with same rank are unified.
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Figure 1. Examples of layer-DMRS port mapping for rank1-8

3. Conclusions
The mapping between layer to DMRS port in LTE-A is discussed in this contribution. The possible mapping schemes for single-CW re-transmission are also presented. Considering the signaling overhead and co-scheduling of Rel-9 and Rel-10 UE, we prefer to
· Use Rel-9 mapper for rank1-2 transmission
· Use a unified mapping for the same rank. 
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