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1. Introduction  
In the email discussion after RAN1 #64, it is agreed that “If a UE supports PUCCH format 3, it can be configured to use PUCCH format 3 when it is configured with a single cell in a TDD system, for all TDD UL-DL configurations”. And the resource determination for PUCCH format 3 when single cell configured is also agreed as follow:

   -- TPC field (2-bit) in the PDCCH with DL DAI = 1 is used as TPC command. 

   -- TPC field (2-bit) in the PDCCH with DL DAI > 1 is used as ARI. UE shall assume the same ARI value in all PDCCHs with DL DAI > 1 

   -- If a UE only receives a PDCCH with DL DAI = 1, Rel-8 PUCCH format 1a/1b resource is used 

   -- If a UE only receives a SPS PDSCH without a corresponding PDCCH, Rel-8 SPS PUCCH format 1a/1b resource is used.
We think this agreement should be captured in [1]. In addition, one special case when UE received a PDSCH without a corresponding PDCCH (SPS PDSCH) and a PDSCH with a corresponding PDCCH with DAI = 1 is identified and corresponding solution is proposed. A text proposal is also provided in this contribution.
2. Discussion
The above resource allocation for PUCCH format 3 when single serving cell configured does not include the case when UE received a PDSCH without a corresponding PDCCH (SPS PDSCH) and a PDSCH with a corresponding PDCCH with DAI = 1. It is proposed in section 10.1.3.2.2 of [1] that “the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1 [corresponding to HARQ-ACK PUCCH’ resource value of ‘0,0’]” for default value for PUCCH format 3 resource as TPC in PDCCH with DAI=1 is actual TPC. As also discussed in [2], this may cause PUCCH resource collision in some cases, which is illustrated in Figure 1. 

[image: image3.emf]SPS DAI=1 DAI=2

Pcell

TPC used as 

real TPC

TPC used as ARI, 

equal to “0,1”

UE miss 

this PDCCH

UE#1 using PUCCH resource 

corresponding to ‘00’

UE#1

SPS DAI=1 DAI=2 DAI=3

Pcell

TPC used as 

real TPC

UE#2 using PUCCH resource 

corresponding to ‘00’

UE#2

TPC used as ARI, 

equal to “0,0”

TPC used as ARI, 

equal to “0,0”

Resource 

collision happen


Figure 1 example of PUCCH resource collision

Therefore, other solution is needed. Two solutions are provided for this special case.
Solution 1: using the TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection as defined for single serving cell to transmit the ACK/NACK

Solution 2: using the PUCCH format 1b resource corresponding to DAI=1 to transmit the spatial bundled HARQ-ACK for the SPS PDSCH and PDSCH with DAI =1.
Figure 2 gives an example for Solution 2.
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Figure 2 proposed solution for this special case

For the above mentioned special case, both solutions can solve the resource collision problem which may be caused by using the proposed resource allocation in [1]. For simplicity, we think solution 2 is preferred. 
In below, a text proposal for TS 36.213 v10.1.0, section 10.1.3.1 is provided to capture the (email) agreement of PUCCH format 3 for single serving cell and the corresponding resource allocation for the special case of when UE received a PDSCH without a corresponding PDCCH (SPS PDSCH) and a PDSCH with a corresponding PDCCH with DAI = 1.
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[Editor’s note: insert after Table 10.1.3-7]
For TDD HARQ-ACK multiplexing and sub-frame 
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 on antenna port p where 

· for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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on the primary cell, or for a PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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on the primary cell, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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,  where 
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· for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected in subframe 
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 and no PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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 is determined according to higher layer configuration and Table 9.2-2. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource 
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 and a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected in subframe 
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) 
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 with the DAI value in the PDCCH equal to ‘1’, the UE shall use PUCCH format 1b and PUCCH resource 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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 is configured by higher layers to transmit the HARQ-ACK(0) and HARQ-ACK(1), where HARQ-ACK(0) and HARQ-ACK(1) are corresponding to the spatial bundled HARQ-ACK for the PDSCH transmission on the primary cell where there is not a corresponding PDCCH detected in subframe 
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 and the PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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· for 
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 and a PDSCH transmission on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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 with the DAI value in the PDCCH greater than or equal to ‘2’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) 
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 with 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 10.1.2.2.2-1.  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 10.1.2.2.2-1. 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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. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource 
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