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1 Introduction
In [1], the RAN1 the following agreements are captured for UCI piggyback on PUSCH, i.e., 

· If the UE has only a single component carrier configured it shall use the Rel-8/9 coding and resource scheme
· If more than 1 CC is configured, PUSCH A/N codebook size:

· based on the number of configured CCs and their configured transmission modes

· for TDD, also dependent on number of subframes in bundling window; 

In Rel-8 TDD, UL DAI is included in the UL grant (when available) for error case handling and UCI payload size determination for the case of ACK/NACK bundling and ACK/NACK multiplexing mode, respectively. From the first agreement above it is clear that at least for the case of a single CC, the same UL DAI design shall be supported in Rel-10 TDD. Based on this, it needs to be considered whether simple extension of Rel-8 design to the case of more than 1 CC is possible. In this contribution we discuss on determination of ACK/NACK payload size when piggybacked on PUSCH and provide our view on the topic. 
2 Payload Size of ACK/NACK on PUSCH
2.1 PUCCH format 3 mode 1 and PUCCH format 1b with channel selection mode a
For PUCCH format 3 mode 1 and channel selection mode b, there will be no time domain bundling for ACK/NACK on a given DL CC. In our view, the ACK/NACK payload size on PUSCH can be adjusted according to UL DAI when it is available, which is the same as in Rel-8 mechanism. The detailed proposal is described in [2]. Basically, with the proposal the UL DAI value represents now the maximum value N_i among the multiple CCs, where N_i is the total number of subframes with PDSCH transmissions and with PDCCH indicating downlink SPS release to the corresponding UE within the DL the downlink association set in the ith CC. When PUSCH is not adjusted by a UL grant, as in Rel-8 the payload size on PUSCH just depends on the size of the DL association set. 

When the ACK/NACK payload size 
[image: image1.wmf]ACK

O

is determined, the exact amount of resource elements used for ACK/NACK transmissions in PUSCH can be calculated as a function of several parameters, such as ACK/NACK payload size 
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, the effective coding rate of data,  and some higher layer configured offset value. The details on this aspect are still to be finalized and captured in the physical layer specification TS 36.212/3. 

In [3], new UL DAI design and way of calculating the number of resource elements are proposed. However, the gain from these new designs compared with the simple extension of Rel-8 mechanism hasn’t been carefully evaluated. Furthermore, since with the proposal in [3] the UL DAI now depends on the number of configured CCs, there will be ambiguity during the DL CC reconfiguration. When the number of DL CCs are reconfigured, there will be a certain time period in which eNB and UE may have different understanding of the meaning of the UL DAI bits. With such ambiguity, eNB may not be able to know exactly the amount of resources used by UE for UCI transmissions on PUSCH, which may result in ACK/NACK performance degradation. One way to avoid such ambiguity is to avoid any UCI piggback on PUSCH during the CC reconfiguration period, but this in our view will create unnecessary PUSCH scheduling restriction. 
Based on the discussions we continue to support the proposals in document R1-110539 [6] for format 3 mode 1 and channel selection mode b. 

Proposal  #1 To agree on the proposal in R1-110539 PUCCH format 3 mode 1 and PUCCH format 1b with channel selection mode a. 
2.2 PUCCH format 1b with channel selection mode b
For channel selection mode b, time domain bundling may be used if the ACK/NACK payload size would be greater than 4 after spatial domain bundling [5]. In Rel-8 TDD, when ACK/NACK bundling is configured the bundled ACK/NACK bits will be transmitted in case of PUSCH piggyback. In that case, the UL DAI is utilized to handle the error case. Although for Rel-10 TDD channel selection mode b hasn’t been finalized yet, the candidate proposals so far assume some of the feedback ACK/NACK bits/states will be used for error case handling purpose[6][7]. For example following the way in [6] when there are two configured CCs and four downlink subframes, two bundled ACK/NACK bits will be generated per CC, which will indicate certain combinations of ACK/NACK/DTX states for all the subframes on the same CC. In this sense, there is no need for UL DAI at least from handling the error case point of view. 
In [8] UL DAI is used to lower the payload size from 4 to 2 for channel selection mode b, if at most 1 PDSCH (or SPS release PDCCH) is received per CC. In that design, the UL DAI definition is the same as described in section 2.1 above. In our view, the detailed UL DAI and payload size determination can be further discussed in the group, but from simplicity point of view the same UL DAI design shall be adopted for different PUCCH ACK/NACK modes. 

Proposal  #2 To adopt the same UL DAI design for different PUCCH ACK/NACK modes in case of PUSCH piggyback.  
3 Conclusion
In this contribution we discuss on the UL DAI design and the ACK/NACK payload size determination in case of PUSCH piggyback. Our proposals on the topic are as the following
Proposal  #1 To agree on the proposal in R1-110539 PUCCH format 3 mode 1 and PUCCH format 1b with channel selection mode a. 

Proposal  #2 To adopt the same UL DAI design for different PUCCH ACK/NACK modes in case of PUSCH piggyback.  
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