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1. Introduction

    In RAN1#68 meeting, FDM solution was adopted for ePDCCH multiplexing and ePDCCH will span until the end of a subframe. As a consequence PDSCH decoding relaxation was also mentioned since the decoding timeline will be tighter than convention PDCCH, resulting in the below agreement:
Agreements: 

· 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))
· Multiplexing of PDSCH and ePDCCH within a PRB pair is not permitted
In last meeting, a WF [1] trying to solve this issue was raised and an email discussion was arranged after the meeting.
    On the other hand, whether the current ACK/NACK mechanisms will be impacted by the relaxation of PDSCH decoding should be carefully investigated. From our perspective, at least UE behavior regarding ACK/NACK repetition might need to be defined. In this document, we show our view regarding this aspect.
2. Discussion 

In Rel-8, ACK/NACK repetition was introduced to improve the coverage of HARQ feedback, by repeating the transmission of the same HARQ feedback for up to six subframes. According to current discussion of PDSCH decoding relaxation, the decoding result might not be available in subframe n+4, subject to the TB size or TA value. However, the decoding result must be available in subframe n+5 as the available time would be longer than the decoding time of conventional PDSCH decoding scheduled by PDCCH. If the decoding is finished and the corresponding TB is decoded successfully, whether UE can send ACK in the rest of repetitions would need to be discussed, as shown in below figure 1.
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                               Figure 1. ACK/NACK repetition for PDSCH scheduled by ePDCCH
Option 1: NACK of subframe n+4 is still repeated from n+5 to the end of repetition

For this option, the NACK in n+4 will be repeated. The HARQ-ACK performance will be maintained as the same signal is transmitted. On the other hand, unnecessary retransmission will be performed as eNB think the decoding failed while it actually is successfully received by the UE.

Option 2: HARQ-ACK from n+5 to the end of repetition is determined based on the up-to-date decoding result

For this option, ACK can be reported from n+5 if the previous NACK is due to decoding relaxation and later the transport block is decoded successfully. The performance of HARQ would be degraded as the signal in subframe 4 will be different from those in the following. However, the degradation of HARQ-ACK will be less severe for larger repetition factor, e.g. 6 repetitions. If ACK is successfully received by the eNB, unnecessary retransmission can be avoided. To the worst case, even if ACK is not successfully received due to poorer performance, retransmission in option 1 can still be performed.
Option 3: Left for UE implementation

Another possibility is that whether UE can update the content of ACK/NACK repetition is left for UE implementation. It is then UE’s choice whether to avoid certain unnecessary retransmission.

Comparing the three options, Option 2 is apparently better than Option 1. For ACK/NACK repetition case, the transmission occasions are scarce so that unnecessary retransmission would reduce throughput significantly, for example, at most 1 occasion every 6 subframes for repetition factor 6. The comparison can be found in below Table 1. In summary, Option 2 is our first preference. If it is not acceptable, at least we should adopt option 3.
	                                    
	For high repetition factor
	For low repetition factor

	
	unnecessary retransmission
	HARQ-ACK reliability
	impact of unreliable HARQ-ACK
	unnecessary retransmission
	HARQ-ACK reliability
	impact of unreliable HARQ-ACK

	Option 1
	cannot be avoided; larger impact
	same as Rel-8
	-
	cannot be avoided; smaller impact
	same as Rel-8
	-

	Option 2
	most likely to be avoid
	slightly wore than Rel-8
	Fallback to Option 1
	may be avoid;
	wore than Rel-8
	Fallback to Option 1


                                             Table 1. Comparison between Option 1 and Option 2
Proposal: The content of ACK/NACK repetition should reflect the up-to-date decoding result considering possible decoding result unavailability due to decoding capability limitation for ePDCCH scheduling.

3. Conclusion

In this contribution, we discuss the impact of decoding relaxation on ACK/NACK repetition mechanism and propose:
Proposal: The content of ACK/NACK repetition should reflect the up-to-date decoding result considering possible decoding result unavailability due to decoding capability limitation for ePDCCH scheduling.

If the proposal is not agreeable, we should at least allow UE to update the content of ACK/NACK repetition and left the detail to UE implementation.
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