3GPP TSG RAN WG1 Meeting #77
R1-142164
Seoul, KOREA, 19th – 23rd May 2014

Agenda Item:        6.2.1.2
Source:                 NEC
Title:
Remaining issues for HARQ-ACK feedback on PUSCH 

Document for:      Discussion / Decision
1 Introduction
In the RAN1#76bis meeting, the ordering of the HARQ-ACK bits for eIMTA system was agreed as follow:
· For PUCCH format 3, the currently specified principle is used 
· FFS: For PUCCH format 1b with channel selection
In this contribution, we will discuss the ordering of HARQ-ACK bits for eIMTA system with PUCCH format 1b with channel selection when HARQ-ACK bits are transmitted on PUSCH.
2 HARQ-ACK bits ordering
As specified in section 7.3 of TS. 36.213, for TDD HARQ-ACK multiplexing and a subframe n with
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, spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed by a logical AND operation of all the corresponding individual HARQ-ACKs. In case UE is transmitting on PUSCH, the UE shall determine the number of HARQ-ACK feedback bits and HARQ-ACK feedback bits
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 to be transmitted in subframe n. If the PUSCH transmission is not adjusted based on a detected PDCCH with DCI format 0/4 intended for the UE, 
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is associated with the spatially bundled HARQ-ACK for DL subframe 
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. The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH indicating downlink SPS release are set to NACK.

For eIMTA system, when HARQ-ACK bits are transmitted on PUSCH, and if the PUSCH transmission is not adjusted based on a detected PDCCH with DCI format 0/4 intended for the UE, there are following options for HARQ-ACK ordering:
· Option 1: follow  the existing specification
To be specific, for eIMTA UE, the reference configuration should also be followed in determining the number of HARQ-ACK feedback bits 
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and HARQ-ACK feedback bits
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 to be transmitted in subframe n.

As illustrated in figure 1, assuming eIMTA TDD configuration#0 is indicated in fast TDD reconfiguration signalling, and TDD configuration#2 is indicated by high layer signalling as the DL HARQ reference configuration. HARQ-ACK bits are generated for PDSCH transmitted on DL subframe #5 and special subframe#6, and NACK should be generated for UL subframe#4 and UL subframe#8 since these two subframe corresponds to DL subframe in the DL HARQ reference configuration.
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Figure 1. HARQ-ACK bits are concatenated base on the existing specification
This option has the merit of reuse most of the existing specification, at the cost of feeding back NACK for flexible subframe which is used as UL subframe.
· Option 2: the HARQ-ACK bits are ordered based on DAI value and reference configuration
For PDSCH transmission with corresponding PDCCH, the DAI value included in DL DCI format can be used for HARQ-ACK ordering. For instance, As illustrated in figure 2, HARQ-ACK(0) is corresponding to PDSCH transmitted on DL subframe#5 with DAI equals to 1, and HARQ-ACK(1) is corresponding to PDSCH transmitted on DL subframe#6 with DAI equal to 2. Since both eNB and UE know that there is only one subframe in the DL association set with higher index than special subframe#6, then HARQ-ACK(3) is assigned with NACK, which is corresponding to UL subframe#8. In another word, compared with option 1, only three HARQ-ACK bits are fed back on UL subframe #2.
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Figure 2. HARQ-ACK bits are concatenated base on the DAI and reference configuration
Option 2 has the advantage of reducing the number of HARQ-ACK bits for flexible subframe which is used for UL subframe, at the cost of introducing new UE behavior.
Proposal 1: the HARQ-ACK bits are ordered based on DAI value and reference configuration
3 Conclusion 
In this contribution, we discussed the HARQ-ACK bits ordering for eIMTA system and provided our proposals:

Proposal 1: the HARQ-ACK bits are ordered based on DAI value and reference configuration
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