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1 Introduction

This contribution summarizes the issues discussed in [76-08], “HARQ-ACK on PUSCH for eIMTA”.
2 HARQ-ACK Payload Determination on PUSCH for eIMTA
2.1 Interpretation of UL DAI/Index Field when UL-DL Configuration 0 is UL Reference Configuration 
The following two alternatives (1, 2-x) were discussed in RAN1#76 and are fundamentally distinguished in whether use of UL index or UL DAI is allowed and to what extent. 
Alternative 1: The UL index is used in DCI format 0/4, when UL-DL configuration 0 is configured as UL reference configuration. 


Alternative 2-1: The UL DAI can be used in DCI format 0/4, using UL DAI in all subframes for all the dynamically indicated configurations other than configuration #0 and assuming predefined subframe-specific UL index values.

 
Alternative 2-2: The UL DAI can be used in DCI format 0/4, using UL DAI in all subframes for some of the dynamically indicated UL-DL configurations.

For configurations #0 and #6: UL index. For other configurations:  UL DAI.

Alternative 2-3: The UL DAI can be used in DCI format 0/4, where the usage of UL index or UL DAI in DCI format 0/4 depends on the index of DL/S subframe , i.e., using UL DAI in subframe #1 and #6 (with UL index value always set to 01).
The expressed support was as follows:

Alternative 1 is supported by Ericsson, ZTE, Sharp, NEC, Qualcomm, and Intel. 
Alternative 2-1 is supported by Panasonic, Samsung, and NEC. 
Alternative 2-2 is supported by Huawei, HiSilicon, and Qualcomm. 
Alternative 2-3 is supported by ALU, ASB, and LGE. 
A new alternative (Alternative 3) is proposed by CATT.
Reasons cited against Alternative 1 include a constant existence of maximum HARQ-ACK payload on PUSCH, which can be problematic due to a high likelihood for UL-DL configuration 5 to be the DL reference one, and an inability for HARQ-ACK DTX detection due to missed DL assignments (e.g. in different DL subframes than the DL subframe of the UL grant).
Reasons cited against Alternative 2-1 include a loss of UL throughput when UL-DL configuration #1 or #6 is the actual one, as 1 out of 4 or 5 UL subframes is not schedulable, and an ambiguity between an eNB and a UE when the UE fails to detect the reconfiguration DCI.
Reasons cited against Alternative 2-2 include some associated UL scheduling restrictions and an ambiguity between an eNB and a UE when the UE fails to detect the reconfiguration DCI.
Reasons cited against Alternative 2-3 include additional specification and testing efforts and some associated UL scheduling restrictions.
Alt. 3 is newly proposed and was not debated. It aims to avoid the shortcomings of Alt. 1 and of Alt. 2 variants by introducing 2 more bits to UL DCI formats (so that both UL index and UL DAI exist) when UL-DL configuration 0 in the UL reference configuration.
   

Conclusion: It was not possible to make a decision on any of the alternatives. Discussions need to continue. 

2.2 HARQ-ACK Transmission on PUSCH when UL DAI is not transmitted in latest subframe of bundling window
The issue was the HARQ-ACK payload determination on PUSCH when the respective UL grant is transmitted in a DL subframe prior to the last DL subframe of the bundling window.

The following two alternatives (1, 2-x) were discussed in RAN1#76 and are fundamentally distinguished in whether this issue can be handled by implementation or whether some specification is needed. 

Alternative 1: The number of HARQ-ACK bits is determined by UL DAI and no further specification is required. 

Alternative 2-1: The number of HARQ-ACK bits is determined by the size of the bundling window based on the DL HARQ timing reference configuration. 

Alternative 2-2: The number of HARQ-ACK bits is determined by the size of the bundling window of the dynamically indicated TDD UL-DL configuration. 

Alternative 2-3: The number of HARQ-ACK bits is determined by the sum of UL DAI plus X, where X is determined from the size of the bundling window for the DL HARQ timing reference configuration and the number of DL subframes located after the DL subframe used to transmit UL_grant.   

The expressed support was as follows:

Alternative 1 is supported by Ericsson, Samsung, CATT, ZTE, ALU, ASB, LGE, Sharp, Qualcomm, Intel.  
Alternative 2-1 is supported by Panasonic and NEC. 
Alternative 2-2 is supported by Huawei, HiSilicon. 

It was observed that both Alternative 2-1 and Alternative 2-2 are allowed under Alternative 1 (i.e. by an eNB implementation choice) and Alternative 1 can generally provide better control of HARQ-ACK overhead.

Conclusion: Alternative 1 is agreed. 
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