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1. Introduction
In RAN1#68, FDM based ePDCCH was agreed subject to the following conditions [1].
· 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))
Due to the introduction of FDM based ePDCCH in Release 11, the starting time of DCI decoding is delayed and there is loss for PDCSH processing time.  This paper provides our views regarding to TB size relaxation for non-sufficient PDSCH processing time.


2. Discussion
Comparing PDSCH processing time for HARQ-ACK in both R8/9/10 PDCCH case and R11 ePDCCH case, the largest PDSCH processing time in ePDCCH case is still larger than the smallest PDSCH processing time in PDCCH case.  In other words, TB size relaxation may not be needed in ePDCCH case under some conditions with the assumption that R8/9/10 UE’s PDSCH processing capability is designed based on worst case (largest TA).  From Figure 1 and 2, assuming the processing time of PDCCH and ePDCCH is 0.5 ms, there is still 0.17 ms (2.5 ms – 2.33 ms = 0.17 ms) time margin for TA in ePDCCH case not to enable TB size relaxation.
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Figure 1  PDSCH processing time for HARQ-ACK in PDCCH case
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Figure 2  PDSCH processing time for HARQ-ACK in ePDCCH case

However, depending on UE implementation, it can’t be quarranteed that UE’s PDSCH processing capability is designed based on the worst case (2.33 ms with TA = 0.67 ms when the cell size is 100 km).  Therefore, 0.17 ms TA margin not to enable TB size relaxation for all UEs may not be valid.
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Figure 3  Illustration of maximal TB size conditioned on TA and channel 
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Figure 4  Illustration of maximal allocated TB size for Alt. #1 and Alt. #2

Considering the following two methods:

Alt. #1: There are both TA and TB thresholds.  When an UE’s TA exceed the TA threshold, TB size relaxation is enabled based on the TB thresholds.

Example setting: TA threshold = 100 us and TB threshold = the maximal tolerable TB size conditioned on TA = 667 us

Alt. #2:  TB threshold(s) is signaled through UE capability signaling.
Example setting: TB threshold = the maximal tolerable TB size conditioned on TA = 100 us

Figure 3 illustrates the difference of maximal tolerable TB size conditioned on TA and maximal allocated TB size conditioned on channel.  Figure 4 compares the results after applying both methods based on the example setting.  Depending on different TB threshold signaled in UE capability signaling, different levels of performance degradation can be observed for inner-cell UEs in Alt. #2, compared to Alt. #1.  According to [2], TB threshold should be a function of the TA value, UE implementation, UE category and the duplexing mode (FDD or TDD) so different assumption on any parameter may results in different TB threshold values.  If it is assumed that R8/9/10 UE implementation is based on the worst case (2.33 ms with TA = 0.67 ms when the cell size is 100 km), it is reasonable to adopt Alt. #1 because no TB size relaxation is needed if TA is not large.  TA threshold can be 0.17 ms based on the example shown in Figure 1 and 2 and TB threshold can be decided to be the maximal allowable TB size for the worst case (TA = 0.667 ms).  
However, the assumption about R8/9/10 UE implementation is different among companies so TA threshold may not be needed.  In addition, TB size relaxation will not be enabled in practical deployment if Alt. #1 is adopted.  We don’t see the necessity to specify a feature, which will not be practically used, in RAN1 specification.  Therefore, from our views, Alt. #2 is preferred and values of TB threshold(s) can be left for RAN4 discussion.  Unlike Alt. #1, eNB is already acknowleged UE’s PDSCH processing capability so UE can just feedback NACK without eNB’s ambiguous understanding when the allocated TB size does exceed the signaled TB threshold.  No new UE behavior needs to be specified in RAN1 specification.
Proposal #1:  Maximal TB size restriction is signaled through UE capability signaling.

Proposal #2:  Single or multiple maximal TB size restrictions with corresponding TA values in UE capability signaling is left for RAN4 discussion.
Proposal #3:  Release 10 UE behavior is applied when the allocated TB size exceeds the maximal TB size for an UE.


3. Conclusion

In this paper, we provide our views on how to restrict maximal TB size to relax UE’s PDSCH processing capability.  The method of UE capability signaling is preferred.  Proposals are concluded as follows.
Proposal #1:  Maximal TB size restriction is signaled through UE capability signaling.

Proposal #2:  Single or multiple maximal TB size restrictions with corresponding TA values in UE capability signaling is left for RAN4 discussion.

Proposal #3:  Release 10 UE behavior is applied when the allocated TB size exceeds the maximal TB size for an UE.
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