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1. Introduction
In RAN1#59bis meeting, the following conclusion was agreed for downlink DM RS pattern for rank5-8. 

· Hybrid CDM+FDM DMRS patterns are adopted for rank 5-8 transmission with normal CP (normal subframe, DwPTS)
· The length of orthogonal cover code (OCC) in time domain is 4 for both CDM groups
In this contribution, we investigate the issues of layer mapping to DM RS ports both in SU-MIMO and MU-MIMO, and how to signal the power offset between DM RS and PDSCH of each layer.
2. Discussion
2.1. Layer to DM RS mapping of SU-MIMO
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Fig. 1 Agreed codeword-layer mapping for LTE-A

Fig.1 shows the agreed codeword layer mapping for SU-MIMO in LTE-A. If different codeword is mapped to different CDM group, channel estimation could be done without inter codeword interference. which could keep two transport blocks in HARQ processing relatively independent. To be noted is for rank 2, as has been agreed in rel-9 dual layer beamforming, the two ranks are differentiated by CDM, even two code words are applied. The detailed mapping scheme is shown in Fig.2.
To be backward compatible with DM RS design of rank 1-4, we define the DM-RS port number as follows

· CDM group 1: DM-RS ports 0/1/4/5

· CDM group 2: DM-RS ports 2/3/6/7
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 Fig.2 Recommended DM RS mapping scheme
2.2. Power offset between DM RS and PDSCH of different layers 
As discussed in contribution [2], since cell frequency shift could not be available to three cells, from the inter cell interference perspective, there is no benefit to adopt power boosting of DM RS, it is reasonable to adopt equal EPRE for DM RS REs and PDSCH REs.
But the power offset between DM RS and PDSCH of different layers has to be known to UE, in order to get correct QAM demodulation. Take rank3 as an example, the mapping scheme is as mentioned above, it is assumed that the total power of one OFDM symbol in one RB is P, with equal EPRE assumption, EPRE for DM-RS REs and PDSCH REs are both P/12.The power offset of layer 1, 2, 3 is 1.5, 1.5 and 3 respectively, which UE need to know for demodulation.
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Fig.3 the power allocation of DM RS and PDSCH for rank 3

The same problem exists for rank 4-8, and in table 1, we summarize the power offset of different layers when mapping scheme is as shown in Fig.2. 
Table 1: Power offsets for DM-RS CDM group 1 and group 2

	Total # layers
	# Layers for CDM group 1
	# Layers for CDM group 2
	Power offset for CDM group 1
	Power offset for CDM group 2

	1
	1
	0
	1
	N/A

	2
	2
	0
	1
	N/A

	3
	1
	2
	3
	1.5

	4
	2
	2
	2
	2

	5
	2
	3
	2.5
	1.67

	6
	3
	3
	2
	2

	7
	3
	4
	2.33
	1.75

	8
	4
	4
	2
	2


From above analysis, Once a UE is in SU-MIMO state, for example, if the number of total layers is bigger than 4, the mapping scheme and the corresponding power offset is fixed without explicit control signaling.
2.3. DM RS for MU-MIMO
For MU-MIMO cases, multi user will share the same resource blocks at the same time. Therefore, each UE will only use part of transmission layers given a rank pattern. The mapping scheme for the SU-MIMO can also be used for MU-MIMO, for example, there are two users are paired, one with rank 1, and the other with rank 2, the first user can be mapped to the DM RS port 0 of CDM group 1, the two layers of the second user can be mapped to the DM RS port 2 and 3 of CDM group 1, which is the same as the rank 3 mapping pattern of SU-MIMO.
With this proposal SU-MIMO mapping scheme can be reused in multi-user MIMO scheduling, which can make the layer-to-DM RS port mapping scheme transparent to SU-MIMO and MU-MIMO. 
For Rel-9 dual layer beamforming, the dynamic indication of DM RS port in case of rank 1 transmission is defined. And it is natural to also extend to LTE-A to support dynamic switching of SU/MU-MIMO using this method, for example to inform the UE which DM-RS ports it used. The power offset can be informed to UE corresponding to DM RS port indication. In RAN1 #59bis meetings, we have agreed that not more than 4-layer transmission in total for MU-MIMO transmission, then an example mapping scheme between the signaling index and the power offset is given in Table2. The signaling of the power offset requires 2 bits.
Table 2: Power offset signalling for MU-MIMO up to total 4 transmission layers

	Message Index
	Power offset

	0
	1

	1
	1.5

	2
	2

	3
	3


3. Conclusion 
In this contribution, we provide our view on mapping scheme of layer to DM RS ports and also how to signal the power offset between the DM RS and PDSCH of each layer both in SU-MIMO and MU-MIMO, and give our proposals:

· Keep two CWs per UE in two CDM groups independently, and the mapping scheme is transparent to SU-MIMO and MU-MIMO
· The EPRE of DM RS REs needs to be equal to the EPRE of PDSCH REs 
· The power offset between the DM RS and PDSCH of each layers in MU-MIMO could be informed to UE by explicit signalling corresponding to the DM RS port indication of each layer
· The power offset signalling requires 2 bit 
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