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Introduction

This contribution introduces concepts that seek to address the interference mitigation and mobility management topics that are solicited in [1] for inclusion in the current draft of the P802.16m SDD [2].  We believe that methods proposed in this contribution can be used to define system procedures and operations that meet the goals of enabling self-organizing networks and mitigate interference as outlined in the P802.16m SRD [3].  

Proposal

We introduce the concept of resource allocation instances (RAI) and their persistency as well as dynamic activation/deactiviation of subcarriers or groups of subcarriers as methods that can be used to mitigate interference.

Resource Allocation Instance

RAIs that are persistent are scheduled in every sub-frame within each frame of a super-frame.  Semi-persistent zones are scheduled, based on specific user or system function, as needed.  

Initially each BS allocates RAI to each of its sectors, user groups, or for specific system functions (e.g. mobility).  The method that the BS “moves” this configuration to the next sector, user group, or system  function is left up to the implementer/operator.  Regardless of the method employed, the shift in configuration is executed prior to any determination of overlap in sector configurations.  The periodicity of these moves, known as RAI configuration rotations/hops, can be specified on a sub-frame, frame, super-frame, or integer multiple of super-frame basis.  If a rotation occurs then the RAI is semi-persistent,  while it is not persistent in the absence of rotation. 

BSs then transmit their RAI configurations to other BSs via the backhaul.  Overlap in RAI configurations between cells, that have sectors bordering each other, is discovered using the information on RAI configurations from other cells.  Figures 1 & 2 illustrate a simple counter-clockwise shift.  Figure 1 is an example of a starting point, where there is overlap discovered by various cells for different group of sectors.  Figure 2 represents the clockwise shift of RAI configurations.  


[image: image1]
Figure 1 – Overlap Detected In Sectors That Border Each Other
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Figure 2 – No Overlap After Counter-clockwise Shif
It is desired that BSs also publish the periodicity and exact method used to employ resource rotations to other BSs.  If this is done than overlap (i.e. potential interference) can be estimated into the future.  For cases where overlap is expected, a BS can decide to schedule its traffic in order to avoid interference with traffic scheduled by a neighbor BS [4].  

Configuration of RAIs and control of their persistency (via hopping/rotation is dependent on UL/DL control structures accepted into [2] during Session 56 in Denver.  

Dynamic Activation/Deactivation of Subcarriers

In this section, we propose to activate and deactivate subcarriers or a group of  subcarriers dynamically to facilitate coexistence.  The following 3 techniques are proposed:
a. Dynamic subchannel group activation/deactivation
b. Dynamic subchannel activation/deactivation
c. Dynamic subcarrier activation/deactivation
The following examines if the current 802.16 standards can support techniques a, b and c.  The preamble cannot be turned off, and it is across all the subcarriers.  The FCH and MAPs cannot be turned off, and they are also across all the subcarriers.  The DL PUSC for the first zone is mandatory.  However, we can dynamically activate/deactivate UL subchannels using “UL allocated subchannel bitmap” in UCD.  We also can dynamically activate/deactivate DL segments (subchannel groups) using “Used Subchannel bit map” in FCH and zone switching IE (in DL MAP).  We propose to add the following enhancements to support techniques a, b and c.
· Add “DL allocated subchannel bitmap” to DCD
· Add “UL allocated subcarrier bitmap” to UCD
· Add “DL allocated subcarrier bitmap” to DCD
Text Proposal

[---------------------------------------------------------------Beginning of Text Proposal-------------------------------------------------------------]

3.0
Definitions, Symbols, Abbreviations

3.x RAI - Resource Allocation Instance - an instance of a resource allocation configured for a specific purpose.  They may be persistent or semi-persistent in nature.
X.X Interference Mitigation Techniques

X.X.1 Rotation/Hopping of RAI Configuration 

It is desired to use semi-persistent RAI to allocate capacity on a user group, or per-sector basis.  The RAI configurations are semi-persistent by “rotating” or “hopping” through the different sectors or user groups within the cell.  Schedule/periodicity of this rotation/hopping mechanism is a configuration item.  If the schedule of rotation/hopping is communicated to neighbor BSs through the backhaul or via over-the-air signaling, then BSs can schedule their traffic for periods when the neighbor BS is not transmitting.  Semi-persistent RAIs can also be used to reduce signaling required to support mobility.  SS/MSs can be assigned to Scanning/HO RAI, reducing the signaling required to setup scanning and start HO procedures.
XX.2 Dynamic Activation/Deactivation of Subcarriers

To facilitate coexistence, the 802.16m system shall be able to perform the following techniques:

a. Dynamic subchannel group activation/deactivation, by adding “DL Allocated Subchannel Bitmap” to DCD
b. Dynamic subchannel activation/deactivation, by adding “UL Allocated Subcarrier Bitmap” to UCD
c. Dynamic Subcarrier activitation/deactivation, by adding “DL Allocated Subcarrier Bitmap” to DCD
[-------------------------------------------------------------------End of Text Proposal-------------------------------------------------------------------]
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