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1. Introduction

The support of ACK/NACK repetition was agreed in RAN1#53 meeting, and there are several proposals for supporting ACK/NACK repetition[1]-[4]. In this contribution, we discuss pros and cons of several methods and propose how to support ACK/NACK repetitions. Further, a draft text for the CR is also attached.

2. Discussions
2.1. Maximum number of the ACK/NACK repetition
According to several calculation/simulation results[5]

 REF _Ref201736418 \r \h 
[6], the 2 times repetition (i.e. 3 dB power boosting) seems to be enough. Therefore, we propose to limit the number of the repetition two in order to minimize additional complexities caused by the ACK/NACK repetition. 
2.2. Implicit mapping or explicit signaling?
There are two alternatives for indicating the ACK/NACK resources for the repetition. One is the implicit mapping and the other is the explicit signaling.

For the semi-persistently scheduled UEs, the ACK/NACK resources for the persistently transmission are explicitly signaled, and it is easy to avoid collision of the ACK/NACK resources even by higher layer signaling. So we think it is appropriate to use the explicit signaling for the repetition of ACK/NACK by higher layer signaling.

However, the ACK/NACK resources for the dynamic scheduling are indicated implicitly by the indices of the CCEs used for the DL assignment. Our understanding of the reason for employing implicit mapping is to achieve “signaling overhead reduction” and “effective collision avoidance of ACK/NACK resources” simultaneously. Since we have to reserve enough flexibility for the CCE allocation of the PDCCHs for the dynamically scheduled UEs, it is preferable to extend the implicit mapping method for the repeated ACK/NACK transmissions.
Regarding PUCCH overhead, if there are no UEs which are configured to use ACK/NACK repetition, the reserved resources for the ACK/NACK repetition can be utilized by PUSCH or other UEs’ ACK etc in both methods (i.e. implicit mapping and explicit signaling).
So we propose to define implicit mapping for the ACK/NACK repetition for the dynamic scheduling to reserve enough flexibility for eNB’s scheduler.
2.3. Separate resources or common resources for the repetition?
As stated in our contribution [2], we prefer not to have any unnecessary restrictions for the dynamic scheduling in order to reduce the complexity of eNB’s scheduler, even if some UEs are configured for the ACK/NACK repetition.
However, we also understand the motivation to reduce the overhead for the ACK/NACK resources for the repetition. So we propose to define an “offset value” for flexible operation of eNB. Moreover, since it is reasonable to assume (at least) 4CCE aggregation for the PDCCHs to the UEs which require ACK/NACK repetition, we propose following implicit mapping for the ACK/ACK repetition.
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 is the index of the first CCE used for transmission of the corresponding DCI assignment and 
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For the persistently scheduled UEs, since the ACK/NACK resources are semi-statically configured, it is easy to reuse the same resources for the 1st and 2nd ACK/NACK transmission.
3. Conclusion

In this contribution, we discussed how to support uplink ACK/NACK repetition.
Based on discussions here, we propose following way forwards.

· The maximum number of the ACK/NACK repetition is 2

· For the dynamically scheduled UEs, the resources for the repetition are implicitly indicated by 
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· The semi-persistently scheduled UEs shall use the same ACK/NACK resources for the 1st and the 2nd transmission of ACK/NACK

Furthermore, proposed text for 36.213 is shown in Annex.
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Annex : Text proposal for 36.213 (V8.3.0)
10.1
UE procedure for determining physical uplink control channel assignment

For FDD, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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· for a dynamically scheduled PDSCH indicated by the detection of a corresponding PDCCH with DCI format 1A/1/2 in subframe 
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, where 
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· If the HARQ-ACK repetition is configured to the UE by higher layers, for a dynamically scheduled PDSCH indicated by the detection of a corresponding PDCCH with DCI format 1A/1/2 in subframe 
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· for a semi-persistently scheduled PDSCH transmission and where there is not a corresponding DCI detected in subframe 
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· If the HARQ-ACK repetition is configured to the UE by higher layers, for a semi-persistently scheduled PDSCH transmission and where there is not a corresponding DCI detected in subframe 
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as for the 1st HARQ-ACK transmission.
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