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1
Introduction

The following was agreed during RAN1#60bis concerning Rel-10 DM-RS: 
Working Assumption:

•
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
This contribution addresses the remaining details for retransmissions. DM-RS pattern design for the extended CP is discussed in a companion paper.
2
Discussion 
Figure 1 depicts the agreed layer-to-DM-RS port mapping as well as the DM-RS port numbering for the initial transmission of 1-2 codeword(s) for transmission ranks 1-8 for an 8-layer capable UE (referred to as “Cat 6”). For completeness, similar figures are provides in Appendix 1-3 for Cat 1, Cat 2-4 and Cat 5 UEs supporting up to 1, 2 and 4 layers respectively. When it comes to the case of a retransmission of a single codeword when the initial transmission involved two codewords, the following needs to be considered:
· Codeword-to-layer mapping: Agreements exist for this. For up to four layers, the codeword-to-layer mapping for spatial multiplexing is according to section 6.3.3.2-1 of [3]. For above four layers as well as the case of mapping one codeword to three or four layers, which is for retransmission of one out of two codewords that were initially transmitted with a total of more than four layers, the layer mapping shall be done according to Table 7.2-1 of [4].
· Layer-to-DM-RS port mapping: In the case of a retransmission of one out of two codewords we don’t see any reason to deviate from layer-to-DM-RS port mapping defined for initial transmission, i.e. for the retransmission of a single codeword with rank-R we propose for simplicity to use the DM-RS ports and related CDM group(s) as defined for an initial transmission of rank-R (see Figure 1 – rank-R retransmission, R=2, 3, 4). This allows for reduced specification effort as well as independent UE processing on a per sub-frame basis, without introducing additional memory between sub-frames wrt. DM-RS port usage. Breaking this principle for retransmissions goes against the property for initial transmission that layer-to-DM-RS port mapping remains fixed among among different transmission ranks.
· PDSCH-to-RE mapping: Similarly to layer-to-DM-RS port mapping for retransmission of a single codeword with rank-R, it seems natural in our view to obey the same PDSCH-to-RE mapping rules as for an initial transmission of rank-R. Another proposal would be to blank REs corresponding to the second CDM group in case of a rank-1 or rank-2 retransmission with a single codeword (assuming initial transmission rank >2) [6]. It would be more efficient to reuse those REs for data transmission [5]. An additional overhead of 12 RE is in our view a high price to pay to allow for symbol-level Chase combining. This is anyway a special case from the UE perspective as circular buffer rate matching needs to be supported because of e.g. change in resource allocation or PDDCH region size between initial transmission and retransmission.
· DM-RS power offset for rank >2: The agreed fixed power offset of 3 dB applies as well in the case of retransmissions whenever the transmission rank is greater than two. Such power offset is defined between the REs associated to a DM-RS port and the corresponding PDSCH layer.
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Figure 1: Layer-to-DM-RS port mapping and DM-RS port numbering for 1-8 layer transmission (“Cat 6” UE).
	
	


3 Conclusions

In this contribution we discussed the remaining details of DM-RS related to retransmission of a single codeword when the initial transmission involved two codewords. We conclude with the following proposal:

· For the retransmission of rank-R (R=1,…,4) of a single codeword when the initial transmission involved two codewords we propose to:

· Use the DM-RS ports and related CDM group(s) as defined for an initial transmission of rank-R.
· Obey the same PDSCH-to-RE mapping rules as for an initial transmission of rank-R.
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Appendix 1 – Cat 1 UE – Supports rank-1
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Figure 2: Layer-to-DM-RS port mapping and DM-RS port numbering for Cat 1 UE.
Appendix 2 – Cat 2-4 UE – Supports rank 1-2
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Figure 3: Layer-to-DM-RS port mapping and DM-RS port numbering for Cat 2-4 UE.
Appendix 3 – Cat 5 UE – Supports rank 1-4
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Figure 4: Layer-to-DM-RS port mapping and DM-RS port numbering for Cat 5 UE.
