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1 Introduction
It is agreed that PUCCH format 3 is supported for PUCCH ACK/NACK bits equal or greater than 4. Therefore, PUCCH Format 3 is supported for a UE configured with a single DL cell in TDD. For ACK/NACK repetition in PUCCH format 3 in CA, resource allocation for PUCCH format 3 for ACK/NACK repetition is discussed in [2]. It is agreed in RAN1 #64 that ACK/NACK repetition for PUCCH format 3 in CA is not supported [3]. However, it is unclear if ACK/NACK repetition is supported in single-CC case. In this contribution, we present our views on ACK/NACK repetition for TDD PUCCH format 3.
2 ACK/NACK repetition for PUCCH format 3
To increase PUCCH coverage for limited power UEs, ACK/NACK repetition has been introduced since Rel-8/9 for PUCCH format 1a/1b [4]. Therefore, for the same reason, we think that for Rel-10 TDD UEs configured with single CC, ACK/NACK repetition should be supported for PUCCH format 3.

Proposal 1: ACK/NACK repetition is supported for TDD PUCCH format 3 in single CC configuration.
For a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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 (Table 10.1.3.1-1 in [1]) with the DAI value in the PDCCH greater than or equal to ‘2’ or a PDCCH indicating downlink SPS release within the subframe(s) 
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 with the the DAI value in the PDCCH greater than or equal to ‘2’, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 1.  The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments corresponding to primary cell with the DAI value greater than or equal to ‘2’ within the subframe(s) 
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	Value of ‘HARQ-ACK Resource  for PUCCH’
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	’00’
	0
	The 1st PUCCH resource value configured by the higher layers

	‘01’
	1
	The 2nd PUCCH resource value configured by the higher layers

	‘10’
	2
	The 3rd PUCCH resource value configured by the higher layers

	‘11’
	3
	The 4th PUCCH resource value configured by the higher layers


Table 1. TPC field to PUCCH format 3 resource mapping
For resource allocation of ACK/NACK repetition for PUCCH format 3 in single cell, using the same resource for each repetition is a simple scheme. 
Proposal 2: For each ACK/NACK repetition, the same resource determined by 
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 is used.

Alternative to this simple method is to utilize time diversity by allowing the resource used for each repetition to vary. 
Proposal 3: For 
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-th repetition, the resource is determined by 
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 which is mapped from 
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The trade-off may be the increased complexity for scheduler. To limit the impact to the scheduler, Rel-8 like principle can be applied to restrict 
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 be a constant,
3 Conclusion
In this contribution, we discuss the ACK/NACK repetition for TDD PUCCH format 3 in single cell case. For coverage extension, ACK/NACK repetition should be supported for TDD PUCCH format 3 in single cell. The resource allocation for each repetition can be either invariant or varies for each repetition.
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