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1
Introduction
Several TDD systems may coexist in the same frequency band e.g. 2,3-2,4 Ghz. The coexistence of these systems when deployed in adjacent channels is studied here-below and minimum requirements for compatibility are derived.

2
General Scheme for Coexistence between two TDD systems
The generic scheme for coexistence can be described as follows:
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Unexpected local interference cases can arise in the following cases:
BS system 2 DL (Tx) to collocated BS system 1 UL (Rx)

BS system 1 DL (Tx) to collocated BS system 2 UL (Rx)

MS system 1 UL (Tx) to collocated MS system 2 DL (Rx)

MS system 2 UL (Tx) to collocated MS system 1 DL (Rx)

However these unexpected interferences can be completely mitigated without additional filtering or waste of spectrum usage if the two TDD systems are perfectly synchronized. This is further analysed in the two following sections.
3
Coexistence between LTE-TDD systems
27 possible configurations of LTE TDD systems are possible with 5 ms frame length as illustrated in the diagram below (27 10ms cases are also possible):
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1 radio frame = 5 ms (70 OFDM symbols)
The 9 possibilities refer to the 9 possible guard time and switching possible configurations.
One can see the two conditions to be fulfilled in order to allow the co-existence of two LTE TDD systems:
· the channel structure of the two TDD systems must be the same, e.g. LTE-TDD 2:2
· the frame start of the two systems must be aligned.
In order to align the frame start of the two systems, either an absolute frame start shall be standardized or alternatively the base stations shall be capable to apply a configurable offset.
4
Coexistence with other TDD systems

An example is given below of the deployment of an LTE-TDD system that needs to coexist with an existing Wimax system 16E. It should be noticed that the Wimax 16E does not allow a configurable offset.
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1 radio frame = 5 ms
One can see that an LTE-TDD system 1:3 cannot coexist with a Wimax 16E system. 
However one can also see that 
· several configurations of LTE TDD 2:2 could coexist with the wimax 29:18 system by shifting the frame start of the LTE TDD system by 1ms (1 RB in time),

· Similarly one can see that several configurations of LTE TDD 3:1 could coexist with the wimax 32:15 and 35:12 systems by shifting the frame start of the LTE TDD system by 2ms (2 RBs in time).
This is illustrated below:
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1 radio frame = 5 ms
5
Conclusion
This paper summarizes the issues related to the coexistence between LTE-TDD systems and also between LTE-TDD systems and other TDD systems. It has shown that configurations can be made compatible even with adjacent channel deployments provided that the radio frame starts can be aligned by a time shift. 

Since some existing TDD systems can already be deployed enabling no time shift, operators can take benefit of standardizing time shifts for LTE-TDD systems in order to avoid:

· proprietary implementations not enabling time shifts,

· proprietary implementations of time shift not guaranteeing interoperability (several time shifts are possible).
It is therefore proposed to standardize a minimum requirement enabling a configurable time shift for the frame start of an LTE-TDD system in order to ensure compatible deployments. The CR is proposed in tdoc R3-091806.
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LTE-TDD 3:1


(9 possibilities)
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(9 possibilities)


























LTE-TDD 1:3


(9 possibilities)








LTE-TDD 1:3


(No compatibility)





LTE-TDD 2:2


(with 1 ms offset)
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