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Introduction
Multi-User MIMO mode will be supported according to §5.7 [1]. Different users share the same radio resource in DL and/or in UL. One scenario to realize Multi-User MIMO is to use non-orthogonal superposition of different user bursts on the same radio resource (frequency/time allocation). 
Proposal
In 16e standard there are today means for power control in different modes of operation
CDMA codes:
RNG-RSP with power level adjust for initial ranging during Network Entry

Periodic Ranging and BR transmission (to do Bandwidth Request)
Data Burst:
Table 512—Normalized C/N per modulation for adaptation to C/N per MCS

Closed Loop and Open Loop Power Control
In the 16m system, mechanism should to be implemented supporting individual power levels for non-orthogonal superposition of different user signals: 
DL power:
Power control mechanism for individual non-orthogonal user bursts by control of weighted sum of BS output. Each mobile should provide individual measurement per non-orthogonal user burst in DL for reports using the feedback to the Base Station 
Downlink Structure:

For DL transmission up to 4 different orthogonal streams are supported in 16m by pilot structure. For non-orthogonal superposition two simultaneous data streams with the same or different MCS may be transmitted on the same radio resource.

UL power:
Closed loop power control mechanism using layer individual power adjust commands

Open loop power control using knowledge of layer specific path loss information in the MS
Data and Pilot subcarrier individual leveling for non-orthogonal superposition
Uplink Structure:
For 16e in uplink the user bursts are controlled by the BS Power Control to have same power density at the common UL RX in the BS if using the same MCS. 
To support non-orthogonal superposition in UL, different input power targets for UL at the antenna input connector of the BS per layer are required.

We propose to install a mechanism providing configurable pilot power boosting in uplink.
The pilot tone power of 0, 3 or 6 dB above the per data tone power according to the number of orthogonal pilot patterns shall be further modified by a flexible value from the set {-2.5 dB; 0 dB; 2.5 dB; 5 dB} TBD.
Different pilot boosting values can be chosen for different layers. This variable pilot boosting can e.g. be used to mitigate the pilot interference from different layers and depends on the scenario.
Text Proposal for SDD
-------------------------------  Text Start  ---------------------------------------------------

10 Medium Access Control Sub-Layer
10.x Power Control

10.x.x DL Power Control

Power control in DL supports Multi-User MIMO applications. If the transmission in Multi-User MIMO is using superposition of non-orthogonal signals the Tx signal is a weighted sum of signals for multiple users sharing the same OFDMA resource. The weight shall be adjustable within a specific range.
10.x.y UL Power Control

Power control in UL supports Multi-User MIMO applications. 
Variable pilot boosting values are signaled to each terminal. 

Uplink transmissions by two non-orthogonal superposed signals are on a shared OFDMA resource. The control of each signal is done by individual UL power offset adjustments provided by the DL Control Structure.
11 Physical Layer
11.6 DL Control Structure
11.6.2.3.1.2 User-specific control information

In case of non-orthogonal superposition in DL, the user specific control information includes the transmit power allocated to each different user signal.
For uplink transmission the user specific control information includes additional user specific transmit power offsets to be used by the terminals only when transmitting in UL allocations reserved for non-orthogonal superposition.

-------------------------------  Text End  ---------------------------------------------------
Abbreviations 

BS
Base Station

CINR
Carrier-to-Interference and Noise Ratio
CN
Carrier to Noise Ratio

DL
Down Link

MCS
Modulation and Coding Scheme 
MS
Mobile Station

UL
Up Link





























  


