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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 has been discussed in a few contributions [4-7] and in email reflector. The operation of layer to antenna port mapping is defined by the precoding module. In LTE Rel-9, the mapping for spatial multiplexing using antenna ports with UE-specific reference signals is simply defined by
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. 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
In [4] and [5] the following two alternatives are presented:
· Intra-CW mapping: The layers associated with one CW are allocated in either CDM group 1 or CDM group 2

· Inter-CW mapping: The layers associated one CW are allocated in both CDM group 1 and CDM group 2 

Considering the potential benefits of inter-codeword interference reduction, inter-cell interference randomization and keeping HARQ independence, intra-CW mapping is preferred by [4] and [5]. However, as discussed below, rank2 transmission should be treated as a special case in defining the Layer-DMRS port mapper.
According to the principle of intra-CW mapping, for rank2 transmission, the two layers shall be mapped to different CDM groups respectively. Otherwise only single CW transmission would be possible for rank2 transmission. The resulted DMRS overhead for double-CW rank2 transmission with intra-CW mapping is 24 RE/PRB pair. The potential gain with intra-CW mapping would not be enough to offset the increased overhead. Furthermore, considering the scenario with co-scheduled Rel-9 and Rel-10 UEs, it’s beneficial to use inter-CW mapping for rank2 transmission. Therefore we propose to use inter-CW mapping for rank2 transmission.
In the cases of re-transmission with single-CW, the mapper also needs to be defined. For simplification, we propose to allocate the DMRS port(s) for single-CW re-transmission within the identical set of DMRS port as used for double-CW transmission with the same rank. The examples of layer-DMRS mapping for rank1-8 are shown in Figure1.
As shown in Fig.2, another example with fixed mapping for each layer irrespective of the rank (i.e., port=layer) may be considered as well [6]. 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. Intra-CW mapping might be beneficial for SIC receiver and inter-cell interference randomization. However, one-to-one mapping seems to be a natural and simple choice which keeps the same mapping for each rank condition regardless of the CW number. Considering the uncertain benefit that might be obtained with intra-CW mapping, the simpler mapper is slightly preferred.
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Figure 1. Examples of layer-DMRS port mapping for rank1-8
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Figure 2. Example of fixed mapping for each layer
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 propose:
· Using inter-CW mapping for rank2 transmission
· Using a unified mapping  for the same rank

Also the one-to-one mapping shown in Fig.2 is slightly preferred.
4. References

[1] RAN1 58bis Chairman notes
[2] Draft Report of 3GPP TSG RAN WG1 #59bis 

[3] 3GPP TS 36.814 V1.5.0

[4] R1-100050, “Layer to DM RS Port Mapping”, Ericsson, ST-Ericsson
[5] R1-100112, “Discussion on Layer to DMRS mapping”, Samsung
[6] R1-101233, “Remaining issues for DL DM-RS Design”, LG Electronics
[7] R1-100967, “Remaining issues in DMRS mapping”, ZTE
� EMBED Visio.Drawing.11  ���








[image: image3.wmf]C

C

R

1

C

C

R

0

C

C

R

1

C

C

R

0

C

C

R

3

C

C

R

2

C

C

R

3

C

C

R

2

D

D

D

D

D

D

D

D

D

D

D

D

D

D

R

0

D

D

R

1

D

D

R

0

D

D

R

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

C

C

R

1

C

C

R

0

C

C

R

1

C

C

R

0

C

C

R

3

C

C

R

2

C

C

R

3

C

C

R

2

D

D

D

D

D

D

D

D

D

D

D

D

D

D

R

0

D

D

R

1

D

D

R

0

D

D

R

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

CDM group 

1

: 

layer

/

port

-

1

,

2

,

5

,

7

CDM group 

2

: 

layer

/

port

-

3

,

4

,

6

,

8

_1327403260.vsd
CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


RANK=1


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


RANK=2


2


2


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


2


ReTran.


S/P


RANK=3


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


2


2


3


S/P


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


2


3


S/P


ReTran.


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


3


2


4


S/P


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


3


4


S/P


ReTran.


RANK=4


1


2


S/P


2


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


1


3


2


4


S/P


RANK=5


S/P


2


5


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


4


2


5


S/P


2


6


RANK=6


S/P


3


1


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


4


2


5


S/P


2


6


S/P


3


1


RANK=7


7


RANK=8


CW-Layer


Precoding
(Layer-DMRS)


1


CW


Layer


DM-RS Port


2


5


6


3


4


7


8


1


5


2


6


S/P


2


7


3


1


8


S/P


4



_1331388442.vsd
CDM group 1: layer/port-1,2,5,7


CDM group 2: layer/port-3,4,6,8



_1315986673.unknown

