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1. Introduction

The time available in the UE from receiving a DL assignment to transmitting the corresponding HARQ-ACK is reduced when scheduled using an ePDCCH compared to the PDCCH. Hence, there was an agreement at RAN1#68 to restrict the maximum number of bits that can be received in a TTI:
· 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))
In this contribution, we discuss this issue further and give our views and proposals.
2. Discussion

In the RAN1 discussion leading to the agreement at RAN1#68, there were different voices on whether a relaxation of the PDSCH processing requirements is necessary. This is understandable since this is a highly implementation dependent issue and for some vendors there is a benefit to capitalize further on existing designs that has been made for the UEs existing on the market today that do not support ePDCCH. It is unfortunate if also new designs are building in a restriction of the Rel-11 peak rate to be lower than LTE Rel-8 peak rate. 

Hence, as technology advances in time, this issue will become less important so it should be seen as a temporary relaxation. Therefore, solutions that end up in a restriction on the largest supported transport block supported by the UE should not be mandatory; design of UEs that support the full LTE peak throughput should be possible, also in Rel-11.  

It is unclear to us why the introduction of ePDCCH should render a peak rate reduction while there was no corresponding discussion of increased processing demands during introduction of 8x8 MIMO, aggregation of 5 carriers or CRS interference cancellation. 

For these reasons, it is not necessary to enforce a restriction on the number of receivable TrCH bits for all UEs when scheduled by ePDCCH. Hence, the maximum number of TrCH bits a UE is mandated to receive in a TTI should be reflected as a minimum requirement. 
3. Impact on specifications

As this issue revolves around implementation issues and performance of UEs, it has been questioned if RAN1 specifications should be involved at all. First of all, UE categories are tied to performance requirements and the UE declare its category to the network. If the UE cannot support ePDCCH reception as a certain UE category, it can declare to be of a lower UE category and in this way restrict the maximum number of TrCh bits receivable in a TTI. 

There has also been discussion whether RAN1 specification impact is needed in the case that a UE cannot process the transport block it has been scheduled, in due time, because of processing limitations. However, the UE is mandated by specification to report a CQI that gives a BLER of 10% so the event where the processing time is insufficient only occurs if the eNB clearly overrides the CQI recommendation from the UE. Secondly, PDSCH have HARQ retransmissions so UE can report NACK in case the transport block is too large to decode in time. Hence, there are already mechanisms in place in the current specifications to avoid and recover from processing time limitations.  

An argument for RAN1 specification impact in the email discussion has been that the eNB needs to know when the UE is constrained by processing limitations, but we don’t see the need to distinguish a UE limited in processing time from a UE limited by other factors as long as the CQI reporting is performed according to specification and the UE fulfills the UE requirements defined by RAN4.  

4. Conclusion

As the issue of TrCh bit restriction highly relates to implementation, and since current specifications already provides several means to cope with different receiver implementations (through CQI reporting), recovery (through HARQ retransmission) and performance requirements (through UE category declaration), additional impact on RAN1 specifications is not needed.  

The UE processing requirements corresponds to the indicated UE category together with that the UE passes the defined RAN4 performance requirements for the indicated UE category.  Hence, the agreement on “restriction of the maximum number of TrCH bits receivable in a TTI” is implemented by indicating the corresponding UE category. 
