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Proposal for 802.16m TDD Coexistence with LTE TDD on a Co-channel Basis
Zhongkai Wang
Tianjin Hi-Tech Industrial Park, Tianjin, China
Weijun Xu, 

Tianjin Municipal Government, Tianjin, China
1 Introduction

IEEE 802.16m may be required to share bands on a co-channel basis with non 802.16 systems where 802.16m is either the primary or non-primary system in ‘IEEE 802.16m System Requirements’ document [1]:

[image: image1.emf]
In this contribution, we propose a coexistence proposal with LTE TDD on a co-channel basis IEEE 802.16m. 

2 Frame Structure Supporting LTE-TDD
This contribution gives a proposal for operating LTE-TDD on the reserved time-frequency resource blocks from IEEE 802.16m frame. Since radio frame has a 5 ms interval in most proposals and at most one DL/UL switching point and one UL/DL that, it is possible to make the system look like an independent LTE TDD system for LTE TDD terminals.
Some constraints for 16m frame structure to support LTE TDD are:

· The 16m sync signal and the three special slots (DwPTS, GP, UpPTS) of LTE TDD system must be offset by a fixed number of sub-frame or mini-frames.
· Other 16m special channels, such as broadcast channel (system configuration information) and control channels, should either locate near the beginnings of the IEEE 802.16m frame or have a configurable position so as to avoid conflict with the position of the special channels of LTE TDD system.
· It is reasonable that there shall be only one pair (i.e. DL/UL and UL/DL) of switching point in each TDD radio frame when supporting LTE TDD on the sake of efficiency of resource ultilization.
2.1 Frame Structure Supporting LTE TDD with a Wider Channel for 802.16m (proposal-1)
The figure 2.1 shows that the proposal for 16m frame structure supporting LTE TDD with a wider channel for 802.16m. It should be noted that the directionality of subframe of 16m and LTE TDD at the same time interval must be consistent. 
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Figure 2.1: Frame Structure Supporting LTE-TDD with a wider channel for 802.16m
2.2 Frame Structure Supporting LTE TDD with the same bandwidth for both systems (proposal-2)
The 802.16m frame structure supports the LTE TDD frames by having the LTE TDD portion and the 802.16m portion sharing the 802.16m air link in a time-division manner.
3 Feasibility for 802.16m TDD Coexistence with LTE TDD on a Co-channel Basis
3.1 Constraint increasing analysis
In order to facilitate the coexistence and inter-system measurement between IEEE 802.16m and E-UTRA in TDD duplex scheme, the scheme of applying a delay or offset between the beginnings of the IEEE 802.16m frame and the E-UTRA TDD frame has been proposed. So, there are no extra constraint been required due to supporting the LTE-TDD in a sharing band way.
3.2 Interference analysis 
Now we take a 802.16m system with the bandwidth of 20MHz supporting a LTE-TDD system with bandwidth of 5MHz in a sharing band way as example to analysis the mutual interference between 16m portion and LTE TDD portion. Obviously, the interference subjected to LTE TDD over the portion of 16m is low enough and comply with the regulation of RF MASK. On the other hand, the interference power subjected to 16m portion will be attenuated by more than 40dB when it passes through about 0.25MHz which is the band space between the closest two sub-carrier respectively from 16m portion and TD-LTE portion.
In a word, the interference is not decisive factor for coexistence between 16m and LTE TDD in a sharing band way.
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3.3 Complexity analysis
Because the sampling rates of 16m portion and that of LTE-TDD are different, the base-band analogue signals of 16m portion and LTE-TDD have to be generated respectively and then plus to form the final output signal, which bring some extra complexity. 
3.4 Advantages and disadvantages due to coexistence with LTE TDD
Advantages: 
· The feature of supporting LTE TDD in a sharing band way will bring a great competitiveness to the 16m system.

Disadvantages:

· In order to support LTE TDD in a sharing band way, the efficiency of resource utilization will be slightly lowered due to the different size of resource block of the two system portions, such as the length of subframe.

4 conclusion

In this contribution, a proposal of supporting LTE TDD in a sharing band way is suggested to greatly increase the competitiveness to the 16m system. Also, the cost due to supporting LTE TDD, such as the mutual interference and extra complexity, is analyzed. Weighing the pros and cons, it is preferred to LTE TDD in a sharing band way.
5 Text proposal
---------------------------------------------- Start of Proposed SDD Text ------------------------------------------------------
When LTE TDD support in a sharing band way is enabled, the 16m sync signal and the three special slots (DwPTS, GP, UpPTS) of LTE TDD system must be offset by a fixed number of sub-frame or mini-frames, as shown in Fig.x. Other 16m special channels, such as broadcast channel (system configuration information) and control channels, should either locate near the beginnings of the IEEE 802.16m frame or have a configurable position so as to avoid conflict with the position of the special channels of LTE TDD system. In addition, it is preferable to reduce the number of switching point in each TDD radio frame as few as possible on the sake of efficiency of resource ultilization.
x.x Coexistence with LTE TDD in a sharing band way
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Figure x: Coexistence with LTE TDD in a sharing band way
--------------------------------------------- End of Proposed SDD Text --------------------------------------------------------
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