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1 Introduction
Study item on co-existence with non-802 TDD systems was approved during IEEE 802.16 session #67. The objectives of this study item are to discuss and carry out studies on co-existence with non-802 TDD systems, for example, TD-SCDMA and LTE-TDD. These studies include an analysis of various potential co-existence scenarios and problems. These studies also analyze the potential interest for standardizing an advanced air interface to provide enhanced functionalities for fixed and mobile 802.16 systems that will meet the requirements of multi-RAT co-existence. In the same TDD band in some deployment scenarios, the multi-carrier self interference could exist due to sub-carrier spacing un-alignment, and the multi-carrier cross interference could be caused by different technologies. Currently, in order to mitigate the multi-carrier self interference and cross interference, the guard band is a must consideration during system design and network deployment, which would cause spectral efficiency loss to both systems. It is important to enhance the efficiency of co-existence between future IEEE 802.16 technologies and other wireless technologies, especially non 802 TDD systems, e.g. TD-SCDMA and LTE-TDD.
2 Abbreviations 

3 Co-existence Scenarios and Problem statement
Different operators may deploy different technologies in the same TDD Band. Take India as an example, the current licenses auctioned in India consist of two 20 MHz blocks in 22 regions. The minimum frequency gap between allocated blocks is 2.5 MHz in 10 of these regions. The spectrum allocation raises the issue of inter-operator coexistence between adjacent frequency blocks.  
3.1 Adjacent Channel co-existence

3.1.1 Adjacent channel co-existence between WiMAX systems 

Under this scenario, two WiMAX systems will be deployed in the adjacent frequencies. It will cause lower spectral efficiency due to unused guard subcarriers (guard bands) which are reserved to mitigate the interference due to sub-carrier spacing un-alignment.  
3.1.2 WiMAX adjacent Channel co-existence with non-802 systems  

Some operators will deploy legacy WiMAX (16e) while others may deploy non-802 systems in this stage. Legacy WiMAX will evolve to future green field WiMAX systems. The interference from different technologies may exist due to unaligned basic frame structures.
Co-located systems with different technologies may have different coverage that will enlarge the inter-cell interference and increase the complexity of the network deployment.
WiMAX and non-802 systems may be deployed in different carriers with enough guard bands
It will bring coverage match issue under this deployment. 
4 Requirements for Co-existence
4.1 Fixed Numerology design to reduce interference caused by adjacent carriers of future Green field IEEE 802.16 systems
It is critical that the design of future green field system can satisfy the critical needs for a cost-effective and performance competitive global technology in order to enable future mobile WiMAX to be well into the future.  Meeting these needs will require some balance between how future mobile WiMAX may be constrained by the requirement to support legacy mobile stations while still providing the best solution to expand its ecosystem as a global IMT-Advanced technology. In addition, in order to reduce the capacity loss due to un-aligned subcarriers in adjacent carriers, adapting a fixed subcarrier spacing scheme, will allow future mobile WiMAX to co-exist with other IMT-Advanced technologies.
4.2 Improved Frame structure design with less Co-existence Spectral Efficiency loss
In the same TDD band in some deployment scenarios, the interference from different technologies may exist due to unaligned basic frame structures. It would cause spectral efficiency loss to both systems without efficient co-existence scheme.  Improved frame structure design is required for WiMAX co-existence with non-802 systems scenario.
4.3 Joint Resource Management
Joint resource management of the co-existence systems can enlarge the average throughput and improve the load balancing. 

4.4 Multi-RAT HO

Seamless and improved Multi-RAT HO scheme is required.

4.5 Network Selection
Network selection is required for multi-mode MS under co-existence scenarios to improve QoS and system performance..

4.6 …
5 Standards Impact 
5.1 Fixed Numerology 
Need to define new OFDMA parameter profile to future green field IEEE 802.16 technologies. 

5.2 Frame Structure
Need to define new Frame Structure to future green field IEEE 802.16 technologies. 

5.3 DL/UL PHY Structure
May need to introduce new PDU or Pilot structure based on new fixed numerology and Frame structure design 

5.4 DL/UL Control Channel
May need to introduce new PHY structure of UL control channel based on new Frame structure design

5.5 Efficient HARQ
Need to introduce the HARQ timing based on the new frame structure.
5.6 Multi RAT HO procedure

5.7 Network entry/Re-entry

6 Recommendations
7 Reference 
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