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1. Introduction

At RAN1#68 it was agreed that

· E-PDCCH messages span both first and second slots with a restriction on the maximum number of TrCH bits receivable in a TTI (to allow a relaxation of the processing requirements for the UE).

· Details of how and when to restrict the maximum number of TrCH bits receivable in a TTI are FFS (for example when RTT > 100us (FFS) or according to UE capability (FFS))

· ePDCCH is FDMed with PDSCH on PRB pair level

Given this agreement, whenever an ePDCCH transmission occurs, the number of PRB pairs available for PDSCH assignment is effectively reduced. Table 7.1.7.2.1-1 of [1] is used by both eNodeB and UE to determine the transport block size (TBS) of the data transmitted over the downlink shared channel. The table look-up depends on two parameters, the scheduled bandwidth in terms of PRBs and the modulation and coding scheme (MCS) index. Using an identical procedure for users scheduled with ePDCCH will result in a reduced peak rate. In this contribution we give our view on this issue.

2. Discussion

As outlined in the introduction the discussed issue comes from that the number of TrCHs bits is defined by the assigned bandwidth together with an MCS index. If the TBS determination procedure for a UE scheduled via ePDCCH is kept identical to the procedure applied for PDCCH scheduled users, the possibility to achieve the same peak rate is removed since the available bandwidth is reduced. The MCS table was designed to support a sufficient wide range of code rates based on a nominal control region size of two OFDM symbols. The introduction of a frequency multiplexed control channel will free up resources in time dimension on the expense of resources in frequency dimension. Due to this relocation of resources, keeping the specified way of determine TBS will result in a significant offset in the relation between MCS and actual code rate, with the highest code rates being unavailable. The discussed problem becomes even more evident if a new CRS free carrier type is introduced where the data region starts already at OFDM symbol #0. Based on these observations we propose:

Proposal: Investigate how to modify the TBS determination when scheduled with ePDCCH to maintain LTE peak rates irrespectively of whether the UE is scheduled by PDCCH or ePDCCH. 
Since the TBS tables in [1] have been carefully selected with the Turbo interleaver design in mind the tables should preferably be reused to as high extent as possible. One way to limit the specification effort is to modify the table look-up similar to what is done for transport blocks scheduled in the DwPTS of the special subframe, to support the different number of resources in time dimension. Therefore we propose:

Proposal: To limit specification effort and to keep the good properties of the existing TBS tables, the TBS determination procedure for users scheduled with ePDDCH should be a modification of the existing table look-up.
3. Conclusion
We have discussed the issue that LTE peak rates cannot be reached for users scheduled with ePDCCH, if the current TBS determination procedure is used. Hence, we propose:

Proposal: Investigate how to modify the TBS determination when scheduled with ePDCCH to maintain LTE peak rates irrespectively of whether the UE is scheduled by PDCCH or ePDCCH. 
Proposal: To limit specification effort and keep the good properties of the existing TBS tables, the TBS determination procedure for users scheduled with ePDDCH should be a modification of the existing table look-up.
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