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1. Introduction

In RAN1 #60bis meeting, DM-RS port to layer mapping for higher rank transmission is agreed and captured in the chairman’s note as follows:
· 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

From the agreements, the DM-RS resource and power allocation for each transmission rank is quite clear at an initial transmission. However, it is still remained as an open issue how to allocate DM-RS resources for the retransmission. Therefore, in this contribution, we further discuss on the DM-RS resource allocation issues targeting retransmission to finalize the DM-RS port mapping issue.
2. DM-RS port mapping for retransmission
Since it is agreed that a layer mapped onto a DM-RS port irrespective of the rank when the rank>2, the following DM-RS resource allocation table can be used to define the relation between DM-RS ports and layers. 
Table 1. Layer to DM-RS port mapping
	Rank
	Layer
	DM-RS port (Port)

	1
	Layer-0
	Port -7 or Port-8

	2
	Layer-0 ~ Layer-1
	Port-7 ~ Port-8

	3
	Layer-0 ~ Layer-2
	Port-7 ~ Port-9

	4
	Layer-0 ~ Layer-3
	Port-7 ~ Port-10

	5
	Layer-0 ~ Layer-4
	Port-7 ~ Port-11

	6
	Layer-0 ~ Layer-5
	Port-7 ~ Port-12

	7
	Layer-0 ~ Layer-6
	Port-7 ~ Port-13

	8
	Layer-0 ~ Layer-7
	Port-7 ~ Port-14


From the agreements, the table 1 is used for the initial transmission and further discussion is needed for the retransmission. It seems that two alternatives for the resource allocation in retransmission can be considered such as initial transmission independent and initial transmission dependent resource allocation.
· Alt-1: initial transmission independent DM-RS resource allocation

The DM-RS resource allocation will be defined according to the rank regardless of the number of transmission. Therefore, the table 1 shown above will be used for the retransmission case as well. In this case, the DM-RS port(s) used for transmitting a transport block can be changed from initial transmission to retransmission if the transmission rank is changed and/or single codeword retransmission is used.
· Alt-2: initial transmission dependent DM-RS resource allocation [1]
The DM-RS resource allocation will be tied with the allocation of the first transmission so that the same DM-RS port will be used once the DM-RS port used for transmitting a layer in initial transmission. This alternative is mainly proposed to allow a specific receiver type when chase combining based retransmission is used, thereby requiring the same PDSCH REs used in initial transmission.
    Since the DM-RS resources are defined with 2 CDM groups and each CDM group is located in different time/frequency resources within an RB, Alt-2 may require additional DM-RS overhead even for rank-1 and rank-2 retransmission if 24 REs were used for DM-RS transmission in the initial transmission to keep the same PDSCH RE position. Note that 24 REs are used when the transmission rank is higher than 2. Therefore, the benefit of Alt-2 seems to be limited to a specific receiver implementation although it is not the typical receiver design for handling retransmission while requiring additional DM-RS overhead. In addition, the table 1 keeps good trade-off between DM-RS overhead and demodulation performance according to the rank. Keeping this in mind, it is hard to see the strong motivation to employ Alt-2.
Proposal: adopt Alt-1 for DM-RS resource allocation in retransmission as well.

3. Conclusions
In this contribution, we discussed on DM-RS port allocation for retransmission. From the discussion we can conclude as follow
· Alt-1 seems to be reasonable for the DM-RS port mapping in retransmission
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