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1 Introduction
In RAN1 #68 meeting, following agreement has been made.
· 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)) 
This contribution discusses how to restrict the TBS in a TTI.
2 Discussion
If the DM-RS of the last OFDM symbols are used for PDSCH demodulation, the decoding of PDSCH in a subframe can not be started until the last OFDM symbol in the subframe is received. Therefore, the PDSCH decoding delay difference between ePDCCH and PDCCH is the processing time of blind decoding of ePDCCH time. The dominant part of ePDCCH decoding time is factored by Viterbi decoding.
The maximum TA value is 0.667 ms for 100 km cell. One can assume the blind decoding of PDCCH is finished by the end of the PDSCH subframe. Then, the minimum PDSCH processing time from the end of the PDSCH subframe to ACK/NACK feedback in the maximum TA value is 2.323 ms (3 ms (3 subframes) – 0.667 ms (TA)) as shown in Figure 1.
[image: image1.emf] 

DL subframe #0 DL subframe #1 DL subframe #2 DL subframe #3 DL subframe #4

UL subframe #0 UL subframe #1 UL subframe #2 UL subframe #3 UL subframe #4

TA

0.667ms

3 ms -0.677 ms = 2.323 ms

1 ms


Figure 1
When we define ePDCCH decoding time as TBD, the PDSCH decoding time for ePDCCH from the end of the PDSCH subframe to ACK/NACK in TA value can be expressed as 3 ms - TA - TBD.

As the worst case PDSCH processing time is 2.323 ms, the condition to consider the restriction of the maximum TBS receivable in a TTI is 

3 ms - TA - TBD > 2.323 ms
By calculating above equation, we can obtain 

TA < 0.667 ms - TBD
Therefore, depending on assumed value of TBD, the maximum TA value as the equivalent processing time of PDSCH can be obtained.
If TBD is assumed as 0.5 ms, the TA value for the TBS size restriction is 0.167 ms. This corresponds to 25 km distance. 
If TBD is assumed as 0.3 ms, the TA value for the TBS size restriction is 0.367 ms. This corresponds to 55 km distance. 
From above calculation, we don't see the need of TBS size restriction for small to medium cell sizes. 
One possible way to achieve smaller values of TBD is the restriction of the number of blind decoding trials of ePDCCH. However the blind decoding trials could be implemented in parallel processing. Then the restriction of the number of blind trials has no impact on the reduction of TBD value, while at the same time we can assume that TBD is small compared to sequential ePDCCH decoding.

The actual restriction needs to be concluded with the interaction to other functions in Rel 11. For example, CC time difference, CoMP interaction, the number of BD trials needs to be taken as the final value. On the other hand, we should not have TBS size restriction for smaller cell size to have no influence on the system throughput.
As a very large transport block size would not usually be assigned in a large propagation delay condition, a TA-based TBS restriction would not have a large influence on the system operation. But it is able to reduce the processing time for PDSCH turbo decoding, leaving sufficient time for the UE to complete the HARQ-ACK procedure in time.
3 Summary

This contribution discusses how to restrict the TBS in a TTI. Based on the discussion, our observations are as follows:
· There is no need to have TBS size restriction in small to medium cell size.
· The actual value of the cell size should be discussed when Rel-11 functionality are more matured.
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