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Editorial changes to encoding and precoding sections of uplink SU MIMO and MU MIMO modes in IEEE P802.16m/D1 (15.3.10.2)
David Mazzarese et Al.

Samsung Electronics
Introduction
The encoding and precoding sections for the uplink SU-MIMO and MU-MIMO have been copied and pasted from the DL section, which is incorrect. The maximum number of streams with spatial multiplexing on the uplink is 4, not 8. Horizontal encoding is not used on the uplink, even for MU-MIMO, where vertical encoding shall be used. On the uplink, precoding is done at the AMS, not at the ABS. The text below proposes changes to correct these mistakes.
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Text proposal for inclusion in the 802.16m amendment

<Modify section “15.3.10.2 Transmission schemes for data channels” on line 31 page 314 as follows>

-------------------------------  Text Start  ---------------------------------------------------

15.3.10.2 Transmission schemes for data channels
15.3.10.2.1 Encoding and precoding of SU-MIMO
15.3.10.2.1.1 Encoding of SU-MIMO modes
MIMO mode 0: SFBC encoding of section 15.3.10.1.1.1 shall be used with MIMO mode 0.

MIMO mode 1: Vertical encoding of section 15.3.10.1.1.2 shall be used with MIMO mode 1. The number of streams is Mt≤min(Nt,Nr), where Mt is no more than 8 4. 

MIMO mode 2: Vertical encoding of section 15.3.10.1.1.2 shall be used with MIMO mode 2. The number of streams is Mt≤min(Nt,Nr), where Mt is no more than 8 4.  

15.3.10.2.1.2 Precoding of SU-MIMO modes
MIMO mode 0: Non-adaptive precoding with Mt =2 streams shall be used with MIMO mode 0.
MIMO mode 1: Non-adaptive precoding with Mt streams shall be used with MIMO mode 1.

MIMO mode 2: Adaptive precoding shall be used with MIMO mode 2.

15.3.10.2.2 Encoding and precoding of collaborative spatial multiplexing (MU-MIMO) MU-MIMO modes
MSs can perform collaborative spatial multiplexing onto the same RU. In this case, the BS assigns different pilot patterns for each MS
15.3.10.2.2.1 Encoding of MU-MIMO modes
Multi-user MIMO schemes are used to enable a resource allocation to communicate data to two or more MSs. Multi-user transmission with one stream per user is supported for MU-MIMO. 
MU-MIMO includes the MIMO configuration of 2Tx antennas to support up to 2 MSs, and 4Tx or 8Tx antennas to support up to 4 MSs, with 1 stream per MS. 
Both OL MU-MIMO (mode 3) and CL MU-MIMO (mode 4) are supported with the following encoding:
MIMO mode 3: Horizontal Vertical encoding shall be used with MIMO mode 3.

MIMO mode 4: Horizontal Vertical encoding shall be used with MIMO mode 4. 

15.3.10.2.2.2 Precoding of MU-MIMO modes

MIMO mode 3: Non-adaptive precoding shall be used with MIMO mode 3.

MIMO mode 4: Adaptive precoding shall be used with MIMO mode 4.
MIMO mode 3:
Non-adaptive precoding of section <<15.3.7.1.2.1>> shall be used with MIMO mode 3.
Inside the OL region with OL MU MIMO, the precoder W with 2 streams is predefined and fixed over time.
Outside the OL region with OL MU MIMO, the precoder W is an Nt×Mt sub-matrix of a predefined Nt×MaxMt matrix.
The precoding matrix W used by the ABS is represented in Equation (270). 
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(270)
Where vi(k) is the precoding vector for the i-th AMS on the k-th subcarrier. 
vi(k) shall be used for precoding the pilot symbols on the i-th pilot stream on the k-th subcarrier.
MIMO mode 4

Adaptive precoding of section <<15.3.7.1.2.2>> shall be used with MIMO mode 4.
In CL MU MIMO, the precoder W is an Nt×M matrix for each subcarrier. It is used to communicate to M AMSs simultaneously. The form and derivation of the precoding matrix does not need to be known at the AMS. The ABS determines the precoding matrix based on the feedback received from the AMS. 
The ABS shall construct the precoding matrix W as represented in Equation (271). 
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Where, vi(k) is the precoding vector for the i-th AMS on the k-th subcarrier.
-------------------------------  Text End  ---------------------------------------------------
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