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1 Introduction

LTE currently supports FDD and two TDD modes.  In addition, half-duplex FDD operation is also agreed to be supported.

Some discussion occurred at RAN#37 on investigating the possibility to reduce the number of TDD modes to one.  Some companies expressed a desire for this to be based on frame structure 2.

It has been observed that it is possible for FDD half-duplex and unpaired operation to share a large degree of synergy (to the point at which they become difficult to distinguish), as exemplified in papers such as [1].

In this paper we suggest that it becomes natural to consider the ability for the HD-FDD UE to operate in unpaired spectrum simply as a special case of its normal operation.  In this way the specifications may be simplified and compatibility between FDD, HD-paired and HD-unpaired can be optimised for markets in which these multiple modes of operation are required.

2 Proposal

Half duplex operation does not require a duplexer in the UE.  Hence the proximity of the uplink and downlink carriers in frequency may be variable without particular impact on UE implementation.  This can be advantageous for operation in fragmented FDD spectrum allocations whilst avoiding significant cost implications for the terminal.

As a special case of half-duplex operation, the uplink and downlink carriers may also be configured to be the same.  In this instance, UE behaviour remains almost unchanged relative to the FDD half-duplex case.  The eNB operation remains very similar to FDD half duplex with the exception that the scheduling function (which in any case does not form part of the specifications) is adapted to account for non-simultaneous operation of transmit and receive operations.  The necessary specification changes to enable this functionality are believed to be minimal.


[image: image1.emf]LTE 

FS1  FS2 

FDD 

full-duplex 

FDD 

half-duplex 

TDD  TDD 

Current 

FDD 

full-duplex 

Half-duplex 

(including f

UL

 = f

DL

) 

TDD 

Proposed 

LTE 

FS1  FS2 (or FS2’) 


Figure 1 – Genealogy of the eUTRA modes
3 Conclusion

It is suggested that FDD half duplex naturally enables operation in unpaired allocations in which UL and DL carrier frequencies are configured to be equal.

In this way, FDD, half-duplex FDD and its associated unpaired configuration become a highly unified set of LTE modes which would benefit from minimal specification complexity, minimal testing, maximum chipset reuse and economies of scale for markets in which close co-operation of these three modes can provide improved adaptability for fragmented and diverse spectrum.
Under this proposal the number of TDD modes is decreased in the specifications to one in line with the discussions at RAN#37 and hence is compatible with proposals such as [2].

4 References

[1]
R1-074373 “Control Signalling for Half Duplex FDD in LTE”, Ericsson, RAN WG1#50bis, Shanghai, China, 8-12 October 2007

[2]
R1-074762 “Way Forward on LTE TDD Frame Structure”

_1255332112.unknown

