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Proposal for IEEE 802.16m Downlink Symbol Structure Concept 

Yuval Lomnitz,  Huaning Niu, Jong-Kae (JK) Fwu, Sassan Ahmadi, Hujun Yin

Intel Corporation

Introduction and Background

This contribution proposes a high level downlink symbol structure concept for IEEE 802.16m. The symbol structure is designed to support a relatively broad PHY features.

The main attributes of the proposed symbol structure are as follows:

· Flexible and unified structure to support different allocation schemes (Localized + Distributed allocation, FFR, MIMO, BF, IM, etc), in the same zone/subframe.

· Hierarchical structure for dynamic and effective resource allocation

· Use of pre-coded pilots

The high level symbol structure concept was derived based on an assumed PHY feature set, requirements and tradeoffs which are detailed in [1]. A more detailed design of the resource blocks and pilot patterns is provided in [2], and can provide additional background and justification for these concepts. The detailed design was separately described in a different contribution considering that the high-level concept may be agreed first, while the details may require further harmonization and study.

Description of the Concept

Please refer to [1] for any further details on the IEEE 802.16m downlink symbol structure general concept, requirements and design.

Proposed Text for SDD

Insert the following text into SDD Section 11 – Physical Layer [5]
-------------------------------  Text Start  ---------------------------------------------------

11.x: DL Symbol Structure 

The downlink symbol structure will support different modes and resource allocation schemes  simultaneously in the same subframe/zone, for example 

(1) Localized and distributed resource allocations, 

(2) Different frequency reuse groups (different reuse factors, powers and other properties related to interference mitigation and management)

(3) Different MIMO modulation modes:  Open loop / closed loop, single-user and multi-user.

The symbol structure is optimized for pre-coded MIMO and fractional frequency reuse (FFR) operation.

The same OFDMA parameters (i.e., sampling factor and CP length) as the reference system are used where the number of used sub-carriers is equal to the Nused of AMC permutation. The resource allocation is performed in frequency domain only over the 6-symbol subframe, i.e. a slot equals one subchannel by 6 symbols. 
11.x.1 Subchannelization Concept
FFR and multiple transmission formats (such as different number of streams, resource allocation schemes, etc) will be supported by a hierarchical structure as depicted in Figure 11.x-1, where the symbol is first split into FFR groups, then these groups are split into localized and distributed resource groups, and then these groups are split into individual subchannels. The number of resources at each branch will be flexible and controlled by the cell (the level of flexibility and required control channels are TBD); e.g., simply by naming the number of resources allocated to each branch.
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Figure 11.x-1: Hierarchical symbol structure

At the top of this hierarchy, changes are relatively infrequent (involve multi-cell coordination), and become more frequent (per cell and per user) toward the lower levels. The motivation for the hierarchical structure is that this structure yields most flexibility for the cell/user while reducing the amount of coordination/broadcast information required. Using this structure, the MS is allowed to identify resource groups required for various measurements.
11.x.2 Pilot structure concept 
The pilots are used for channel estimation, measurements (such as Signal, Noise + interference for CQI and interference mitigation/cancellation), frequency offset estimation and time offset estimation (UL).
Pilots will be dedicated to localized subchannels and common to each group of diversity resources. The pilots will be pre-coded, using the same precoding and/or boosting of the information burst(s) when such is applied (and in general any linear operation on the data subcarriers). Sounding symbols in DL and UL may be used to estimate physical (non-pre-coded) channel for the purpose of closed-loop schemes.
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