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1. Introduction

The current working assumption on LTE DL control signalling is that it may occupy up to three OFDM symbols (OS) at the beginning of a DL TTI. There were suggestions to increase the number OS to accommodate the special needs for UL oriented framing allocations in TDD with frame structure type 2 (FS2) [1].  There was also a proposal for FDD to extend the control region to a maximum of 4 OS in [3].
In this paper we present our considerations on the issue in the context of TDD with FS1. 
2. Discussions 
Both UL and DL allocation channels are transmitted in the control region at the beginning of a DL TTI. The current assumption of up to 3 OS should be sufficient to support the optimal number of UE in FDD and in TDD with symmetrical or DL oriented framing allocations. However for the UL oriented framing allocations, the signalling resources required in a given DL TTI to support the optimal number of UE for UL could be higher. It is natural to question whether the current assumptions are sufficient for these special cases. 
The issue is considered from following aspects:
1) The UL oriented framing allocations can still work under the current assumptions. It is just a matter of whether 3 OS is sufficient to support the optimal number of UL UE. However at the moment this optimal number is unclear because there is a trade-off between the UL and DL. The more UL UEs are to be supported, the more resources are required for the UL grant channels in the DL. Especially for the UL extreme cases, e.g. 4/1 UL/DL split, available DL T/F resources are already small due to the asymmetry ratio and due to the presence of SCH and BCH. It may not be globally optimal to go even further by taking more OS for the UL allocations. Before there is a clear answer on what is the optimal operating point and whether current working assumptions is indeed inadequate, the current working assumption should be maintained.
2) The resource requirement for the UL grant channels can be partially solved by scheduling multiple TTIs in one UL grant channel as described in [2].
3) Due to the presence of SCH in the 0th and 5th subframes for TDD FS1, there are only two possible UL oriented allocations (i.e. 4/1 and 3/2 UL/DL splits) for the first or second 5ms period of a 10ms radio frame. As aforementioned, it is unknown whether it is optimal to further increase control resources for the 4/1 scenario. On the other hand, the asymmetry is not too bad for the 3/2 case, and for which the current working assumptions plus the allocation scheme in [2] may very well be sufficient.
4) Typical applications, e.g. web browsing, video streaming, VoIP and gaming, are mostly DL oriented or symmetrical transmissions. Current working assumptions already cover these cases and thus it is appropriate to list optimisation for the UL oriented framing allocations with a low priority. The specifications of the first release are targeted to be 95% complete by the end of the current meeting but many issues are still open. We believe that the limited available time should be focused on more important issues and further minor optimisation can always be conducted in future releases.
3. Conclusion

It is our opinion that the current working assumption of 3 OS for DL control signaling is sufficient to support DL-oriented, symmetrical and slightly UL-oriented TDD framing configurations.  For highly asymmetric UL-oriented configurations (e.g. 4:1 UL/DL), this issue may require some further investigations.  However, this case would tend to have a lower priority from an application point of view.
Considering that very limited time is available before completion of the first release, we recommend keeping the current working assumption unchanged for the first release and leaving any optimization for highly asymmetric UL-oriented configurations to be carried out in future releases.
Nevertheless, if the working group decides to extend the maximum number of OS for DL control signalling to 4 OS, we would prefer to adopt the signalling method of [3] by exploiting the 4th unused value of the PCFICH. This has the advantage of simplicity over linking the definition of PCFICH to the TDD DL/UL framing allocations and provides for increased harmonisation between the modes.
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