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Clean-up on the parameters for Downlink MIMO (16.3.6)
Taeyoung Kim, Sangheon Kim, Youngbo Cho, Hyunkyu Yu
Samsung Electronics Co., Ltd.
Wookbong Lee, Jinyoung Chun
LG Electronics
Introduction
Some parameters for downlink MIMO are not consistent in D10. This contribution proposes the change of parameters for the consistency of downlink MIMO section. 
Text proposal for inclusion in the 802.16m amendment

<Remedy-1: Modify section “16.3.6.1.1 MIMO layer to MIMO stream mapping” on line 59 page 720 - as follows>
-------------------------------  Start of Text Proposal  ---------------------------------------------------
16.3.6.1.1 MIMO layer to MIMO stream mapping

MIMO layer to MIMO stream mapping is performed by the MIMO encoder. The MIMO encoder first maps L layers to Mt input symbols using serial to parallel mapping. The Mt input symbols construct Mt × 1 vector, s, at a time as specified in Equation (233). In case of SU-MIMO, there is only one layer (L=1). In case of MU-MIMO transmissions, depending on the allocated number of streams per each AMS, one or maximum two consecutive symbols belong to a single MIMO layer. The indexing order is followed by the Si filed in DL Basic Assignment A-MAP IE, DL Subband Assignment A-MAP IE and DL Persistent Allocation A-MAP IE. The MIMO encoder is a batch processor that operates on M input symbols at a time. The input to the MIMO encoder is represented by an M Mt ×1 vector as specified in Equation (233)
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Where si is the i-th input symbol within a batch. In case of MU-MIMO transmissions, the M Mt symbols belong to different AMSs. Two consecutive symbols may belong to a single MIMO layer. One AMS shall have at most one MIMO layer.
MIMO layer to stream mapping of the input symbols is done in the space dimension first. The output of the MIMO encoder is an 
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 MIMO STC matrix as given in equation (234), which serves as the input to the precoder. 


[image: image4.wmf]()

S

=

xs







(234)
Where, 
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 is the number of streams 
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 is the number of subcarriers occupied by one MIMO block 
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 is the output of the MIMO encoder 
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 is the input layer vector 
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 is a function that maps an input MIMO layer vector to an STC matrix
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 is an STC matrix 
The STC matrix x can be expressed as in Equation (235) 
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(235)
The four MIMO encoder format (MEF) are SFBC, vertical encoding (VE), multi-layer encoding (ME), and CDR. For SU-MIMO transmissions, the STC rate is defined as in equation (236)
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For MU-MIMO transmissions, the STC rate per user (R) is equal to 1 or 2 depending on the allocated number of streams per each AMS.
-------------------------------  End of Text Proposal  ---------------------------------------------------
<Remedy-2: Modify section “16.3.6.1.1.2 Vertical encoding” on line 24 page 722 as follows>
-------------------------------  Start of Text Proposal  ---------------------------------------------------
The input and the output of MIMO encoder is represented by an MMt 
( 1 vector.
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Where si is the i-th input symbol within a batch.

For vertical encoding, s1… sM sMt belong to the same MIMO layer. The encoder is an identity operation.
-------------------------------  End of Text Proposal  ---------------------------------------------------
<Remedy-3: Modify section “16.3.6.1.1.3 Multi-layer encoding” on line 45 page 722 as follows>
-------------------------------  Start of Text Proposal  ---------------------------------------------------
The input and the output of the MIMO encoder is represented by an MMt ( 
1 vector.
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Where si is the i-th input symbol within a batch.

For multi-layer encoding, s1… sM sMt belong to different MIMO layers, where two consecutive symbols may belong to a single MIMO layer.
-------------------------------  End of Text Proposal  ---------------------------------------------------
<Remedy-4: Modify “16.3.6.2.2.1 Encoding of MU-MIMO modes” on line 8 page 730 as follows>
-------------------------------  Start of Text Proposal  ---------------------------------------------------
In CL MU MIMO, the precoder W is an Nt×MMt 
matrix for each subcarrier. It is used to communicate to up 

-------------------------------  End of Text Proposal  ---------------------------------------------------
<Remedy-5: Modify “16.3.9.1.1 MIMO layer to MIMO stream mapping ” on line 54-65 page 861 as follows>
-------------------------------  Start of Text Proposal  ---------------------------------------------------
16.3.9.1.1 MIMO layer to MIMO stream mapping

MIMO layer to MIMO stream mapping is performed by the MIMO encoder. The uplink MIMO encoder is identical to the downlink MIMO encoder described in 16.3.6.1.1 but with only a single MIMO layer (L=1). Horizontal Multilayer encoding (MEF = 0b10) is not supported for uplink transmissions. Collaborative spatial multiplexing (CSM) is achieved with vertical encoding (MEF = 0b01) at the AMS. The STC rate per AMS for uplink SU-MIMO and MU-MIMO (CSM) transmissions is defined as R = M/NF Mt/NF. 
-------------------------------  End of Text Proposal  ---------------------------------------------------
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