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Introduction
In LTE, the control region is dynamically varying from 1 to 3 OFDM symbols (2 to 4 for 1.4 MHz operation) and one PDCCH spans all the OFDM symbols in the control region. In this contribution we discuss the applicability of these principles for NR.
Discussion
A dynamically varying control region combined with each control channel spanning all the OFDM symbols in the control region significantly complicates the operation of the scheduler. If the scheduler during the evaluation of the list of candidate UEs to schedule suddenly discovers that all the control channel candidates in the first OFDM symbol are occupied or blocked and needs to add another OFDM symbol to the control region, it has to reevaluate to see which control channel candidates that are available in a two-symbol region. Some of the UEs scheduled with a one-symbol control region may not be possible to schedule with a two-symbol region and other UEs need to be selected instead. This can add to scheduling complexity and latency, hence a simpler scheme is preferable for NR.
If a control channel spans one OFDM symbol only, irrespective of the number of OFDM symbols in the control region, not only is the scheduling process is simplified but also the overall structure as the same control channel mapping structure can be used for each OFDM symbol, irrespective of the number of OFDM symbols set aside for control signaling. From a coverage perspective, expanding a control channel in the frequency domain is equivalent to expanding it in the time domain, assuming a constant power-spectral density.
With a control channel candidate spanning one OFDM symbol only, a dynamically-varying control region could in principle be implemented by blindly detecting control channel candidates in the first as well as the second OFDM symbol. The reason for a dynamically varying control region in LTE was to increase the amount of resources available for data when less than three OFDM symbols are required to meet the required control-channel capacity, taking into account that PDCCH and data is purely TDM:ed in LTE. However, due to the PDCCH blocking issue mentioned above, there is often a relatively large amount of resource element unused in the control region in LTE and it can be questioned if the dynamic control region provides a gain in practice. Furthermore, if downlink control signaling is limited to one of more control subbands in the first OFDM symbol(s) and data is allowed to be FDM:ed with these control subbands, there is anyway a possibility to exploit resources not used by control in the first OFDM symbol(s).
Conclusion
Avoid the combination of a dynamically varying control channel duration and control channel spanning multiple OFDM symbols by
· A control channel candidate is limited to one OFDM symbol.
· The number of OFDM symbols for downlink control in a slot are semi-statically configured.
