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Pros and cons of FDD and TDD for Wireless LAN’s

TDD pros:

· flexible split between downstream (forward) and upstream (return) peak capacity (sustained capacity can theoretically be increased to the full system capacity for a single subscriber)

· this split can be changed on the fly at the end of a frame

· needs only one RF channel

· Rx channel characteristics can be used for Tx (e.g., Transmit Power Control, adaptive antenna arrays)

· same antenna is used for both Tx and Rx

· no need for RF duplex filtering, a simple switch to the antenna in needed

· simpler quiet period and RF interference sensing on a single channel.

TDD cons:

· does not allow for full-duplex operation

· needs to include quiescent period to allow for signal round-trip delay, resulting in loss of capacity (e.g., 79% to 97.4% for 500 μs packet at 40 km)

· needs more complex synchronization and polling schemes

· needs for more complex broadcast frames for terminal association

· needs synchronization among wireless networks in the same area to avoid base station to base station interference, either co-channel or adjacent channel (such synchronization would remove the flexibility of changing the downstream/upstream peak capacity split on a network basis)

· where base station to base station synchronization is not possible in a multicell environment, frequency reuse from cell to cell decreases significantly (high elevation omni-directional base station antennas create interference over large distance)

· more stringent noise isolation requirements between the Tx and Rx chain given that it is the same channel for both

· difficult to allow time stretching of the Tx burst from CPE’s to reduce the peak power (e.g., OFDMA).

FDD pros:

· use of two separate RF channels for downstream (the forward direction from the base station) and for upstream (the return channel to the base station).  Each channel can be selected to better suit the requirement, i.e., using a lower frequency channel for return to take advantage of better propagation to maximize range for a given maximum subscriber station EIRP, and choosing channel to avoid specific interference in a specific direction.

· allows choice of largely separated channels to ease the filtering needed to duplex the Tx and Rx signals

· downstream/upstream channel sizes can be set to correspond to the peak traffic asymmetry profile, i.e., a 4 to 1 profile can result in a downstream channel four times greater than the upstream channel (upstream TV channel could be shared by more than one network in an area).  (Sustained capacity can theoretically be increased to the peak system capacity in each direction for a single subscriber)

· allows full duplex operation through proper duplexing (RF channel filtering) or circulator (if orthogonal polarizations are used for Tx and Rx) at the base and subscriber stations

· allows use of full duplex operation at the base station to maintain full capacity but half-duplex operation at the CPE to eliminate the need for complex duplexing filters or orthomode transducers, a simple switch can then be used with a single antenna (no switch needed for separate antennas) to keep CPE cost down

· easier monitoring of the RF signal for capturing broadcast frames for terminal association

· easier timing, synchronization and polling

· interference to nearby cells is limited by CPE antenna discrimination and terrain blockage if proper channels are used (avoid using a downstream channel for upstream in the same area, same thing for adjacent channels)

· accomodates time stretching of the Tx burst from CPE’s to reduce the peak power (e.g., OFDMA).

FDD cons:

· needs paired RF channels

· needs two RF chains at two different frequencies (tunable for frequency agility)

· needs duplexing filters for channel separation between for Tx and Rx for co-polarized operation or orthomode transducers for Tx-Rx cross-polarized solutions

· more complex CPE combined antenna (esthetics, form factor and cost are critical for success)

· does not allow change in split of peak capacity between forward and return links

· more difficult transmit power control prior to full association (propagation on Tx and Rx channels can be different for large frequency separation)

· more complex interference sensing on two channels (need quiet period on each link) and difficulty in sensing a remote base station.
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Abstract


This document tries to summarize the pros and cons of TDD and FDD duplexing techniques�in the context of Wireless RAN’s.
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