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1 Introduction
Until now there has been reduced focus on how to separate the control channel resources for the uplink and downlink resource allocation grants. One contribution where the uplink/downlink separation has been sddressed is [5], where it is proposed to have certain search areas of the PDCCH. In this contribution we will briefly show why it is important to have a division between uplink and downlink control channel resources, and suggest a way to handle this in such a way that we maintain scheduling flexibility while at the same time reduces the associated overhead of H-ARQ signalling.
2 Problem description and suggested solution
When considering the approach for the design of the control channel as described in the way forward document from the WG1#48 meeting [1], there is no mentioning on how to separate uplink and downlink allocations. One option for this could be to have separate payload sizes for the uplink and downlink resource in order to have a distinction. An alternative solution would be to have separate bits indicating the link direction for each allocation grant. This latter approach would only make sense for the format 0 option [2], which could potentially be used for both uplink and reduced complexity downlink grants. As a starting point for this discussion, we will use slide #5 from [1]. This is shown in Figure 1. 
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Figure 1 Example illustration of the combination of control channel elements to create aggregated control channel candidates. When following this approach, a general tree structure is created [1].

When looking into the decoding structure in the example structure in Figure 1, it is inherently assumed that each control channel candicate can be either an uplink allocation or a downlink allocation. Following the discussions presented  in [3], we would like to expand the discussion further in order to also cover the uplink as well as downlink resource grants. Using Figure 3 from [3], we have expanded the decoding structure principle to also cover uplink resource allocation grants as shown in Figure 2, where it is seen that the uplink resource  allocation grants are referred from the other end of the set of available CCEs.
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Figure 2 Example of the split between uplink and downlink resource allocation grants. 

By introducing the suggested structure, we obtain two main benefits, which are:
· Less decoding attempts due to the limited search for the grants for each link direction.

· Reduced overhead for H-ARQ related control information as also discussed in [4]. This applies for both link directions.

And as shown in [3], the reduced allocation options will provide very little performance loss in terms of cell level spectral efficiency.
3 Conclusions
Based on the short discussion in this contribution we would recommend that the uplink/downlink split between resource allocation grants are adopted as the preferred way of signalling resource allocation grants in LTE.
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