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Proposed SDD Text for UL Control Structure
 Dongsheng Yu, Hosein Nikopourdeilami, Mo-Han Fong, Jun Yuan, Sophie Vrzic, Robert Novak, Kathiravetpillai Sivanesan

Nortel Networks

1. Introduction
This contribution proposes uplink control structure, including uplink control tile, pilot pattern and uplink sounding channel.  
2. Uplink control tile structure
After permutating PRUs into localized and distributed groups, a set of pre-configured distributed PRUs are assigned for uplink control message transmission. Each of these PRUS consists of six 6x3 control tiles. Each control message is carried by a control channel. Each control channel consists of multiple control tiles which are distributed to one or more control PRUs. Two pilot tones are allocated in each control tile as shown in the following figure. Different control channel for different MS can the same control PRU.
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2. Uplink control tile: 6x3 vs. 3x6 and other tile options
Uplink control tile size is chosen according to several considerations

· Provide enough diversity

· Provide pilots when needed. The pilot can provide coherent detection, or pilot assisted non-coherent detection. When pilot tone is vacant, more transmission power can be used for allocated to control message

· Provide reliable or better connection at mobility speed up to 350km/h. Control channel is the key to keep system connected.
For evaluating performance different between 6x3 tile and 3x6 tile, we choose Reed-Muller code RM(5, 1) concatenated by repetition 2 code as encoding sequence. Each encoded binary sequence is modulated by QPSK and mapped to two control tiles, either 3x6 tile or 6x3 tile. Simulation results with coherent detection show 6x3 tile perform better than 3x6 tile at high speed of 240km/y and 350km/h due to 6x3 span less OFM symbols in time direction. 
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Figure 1 UL control tile: 6x3 vs 3x6 at 240km/h
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Figure 2  UL control tile: 6x3 vs. 3x6 at 350km/h
3. Uplink sounding channel

[to be added] 

Text Proposal modification to SDD

------------------------------------ Start of text proposal------------------------------------
 (L25, P76 of 003r4)
11.9.2.1.2 PHY structure
UL fast feedback channel consists of 2/4/8 control tiles, which are distributed in multiple control PRUs. Each UL fast feedback channel is occupied by one MS. Control tile and pilot for fast feedback channel is shown in the following figure. Control tiles in one control PRU are shared by different UL control channels. 
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(L36, P76 of 003r4)
11.9.2.2.2 PHY structure
UL HARQ channel consists of multiple UL control tiles, which are distributed in multiple control PRUs. Each HARQ channel is shared by multiple MSs by orthogonal codes. 
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(L36, P76 of 003r4)
11.9.2.3.2 PHY structure
Sounding from single or multiple antennas and multiple users are supported to provide full MIMO channel information for DL transmission. Power allocation, sounding sequence design is TBD. An example of subcarrier mapping is shown in the following figure:
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------------------------------------End of text proposal-------------------------------------










































































































































































































































































































































































































































































































































































































































































































































































































  


