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Multi-user scheduling and limited feedback for MU-MIMO for 16m system
FUJITSU

1. Purpose of Contribution
As specified in IEEE 802.16m SRD [1] document, 16m system requires that closed loop MU-MIMO should be supported in the system which means that different user shares the same time slot and frequency band for simultaneous downlink transmission by utilizing multiple transmit antennas. In this proposal, we shall discuss limited feedback based multiple-user scheduling when DL MU-MIMO is adopted with focuses on user selection and inter-user interference suppression. User selection algorithm and feedback design are proposed to increase system throughput by minimizing inter-user interference while keeping the overhead of feedback unchanged.
2. MU-MIMO Downlink Transmission

In downlink MU-MIMO systems, Node B deploys M Tx antennas, there are total K 
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 M users sharing the same time slot and same frequency band. The diagram of such communication system is shown in Fig. 1. 
Each terminal estimates its own channel state information, selects one sub-band most suitable for its transmission, then determines the best precoding vector in the Nb-bit set of codebook according to maximization of receive signal-to-noise ratio (SNR) over that sub-band and calculates the channel quality indicator (CQI) value. After this procedure, the terminals feedback the individual selected sub-band index, corresponding precoder index, CQI value and MCS to Node B. Node B schedules the J users according to specific criteria. The parameter J should satisfy 
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 so as to possibly avoid multi-user interference, here 
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 is the number of receive antennas of j-th user.
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Fig. 1 Diagram of limited feedback based closed-loop transmission strategy.
3. Proposed Feedback Design and User Scheduling
3.1  Feedback design at UE Side
Assuming the codebook set is denoted by 
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 and the channel state information on tth symbol fth subcarrier from Node B to user k is denoted by 
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. User k firstly determines the sub-band for its transmission, then selects the best codebook vector for that sub-band according to the following maximizing SNR criteria,
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where 
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 is the mean of the channel over the selected sub-band.
The CQI value is obtained from
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Finally, MCS is chosen according to target BLER setting using look-up table method. As the codebook set 
[image: image10.wmf]S

 is known to Node B and terminals, the K terminals feedback individual sub-band index, precoding codebook index (PVI), the corresponding 
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 and MCS index to Node B via dedicated uplink feedback channel.
3.2 User Scheduling and precoding
To maximize the system throughput, user selection should be done according to the following procedures.
3.2.1 First user selection
The Node B should choose the first user with the largest CQI value for downlink transmission, i.e., 
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The SNR of the first user is computed as
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where 
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 is the total transmits power at Tx side and 
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 is noise power at Rx side. 
3.2.2 Second user selection
The second user should be selected by the following criteria,
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where 
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 is the projection matrix onto the null space spanned by the columns orthogonal to 
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The effective sum SNR is denoted by,
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3.2.3 q-th user selection

The selection criteria is
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, the scheduled active user set is (
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Fig. 2 Illustration of volume of trihedron with sides 
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3.2.4 DL precoding transmission
After the determination of active user set, base station weights the signal to be transmitted by using the precoding vector indicated by the PVI fed back from each active UE.
4. Proposed Text for SDD
Insert the following text into SDD Sections indicated below
---------------------------text start-----------------------------
11. x Advanced multiple antenna technique
11.x.1 SU-MIMO technique

11.x.1.1 Open loop

11.x.1.1 Closed loop
11.x.2 MU-MIMO technique
11.x.2.1 Non-codebook based Precoding

11.x.2.2 Codebook based precoding


11.x.2.2.1 UL feedback design


11.x.2.2.2 DL precoding schemes

11.x.2.2.3 DL signaling design

11.x.3 Cooperative MU-MIMO technique

11.x.4 Unified SU/MU-MIMO technique

11.x.4.1 Unified codebook for SU-MIMO and MU-MIMO. 
11.x.4.2 Feedback design

11.x.2.2.1 UL feedback design

To facilitate the DL closed-loop transmission, the terminal should feedback the preferred precoding vector index, quantized CQI value to base station via uplink feedback channel.
11.x.2.2.2 DL precoding schemes 

Base station should schedule the user according to Section 3 to improve system throughput. Moreover, base station should determine the user MCS from feedback information or re-determine from the estimated SINR according to scheduled active user set, corresponding CQIs and PVIs fed back from individual user. Base station should weight the signal of each active user to be transmitted by using the precoding vector indicated by the PVI fed back from UE.
---------------------------------text end---------------------------
5. References

[1] IEEE 802.16m-07/002r4, “802.16m System Requirements”

[2] IEEE 802.16m-008/004, “802.16m Evaluation Methodology”







  


_1270922246.unknown

_1270969045.unknown

_1270971669.unknown

_1271404603.unknown

_1271404675.vsd

_1271404874.unknown

_1271404894.unknown

_1271404826.unknown

_1271404609.unknown

_1271402296.unknown

_1271402308.unknown

_1270971877.unknown

_1270972074.unknown

_1270971748.unknown

_1270971337.unknown

_1270971339.unknown

_1270971345.unknown

_1270969049.unknown

_1270969031.unknown

_1270969036.unknown

_1270968955.unknown

_1270922364.unknown

_1270920670.unknown

_1270920991.unknown

_1270922181.unknown

_1270920982.unknown

_1244983198.unknown

_1245570105.unknown

_1245605583.unknown

_1245605987.unknown

_1244983328.unknown

_1244981155.vsd
�

�


_1244982379.unknown

_1244887956.unknown

