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1 Introduction

In RAN1#52, Multi-A/N bundling was agreed, but the ACK bundling configuration，i.e. Cell-specific or UE-specific is still FFS when ACK bundling and multi-ACK feedback is supported simultaneously.
In this contribution, we will analyze cell-specific and UE-specific configurations and show our views.

2 Discussion
2.1 Cell-specific or UE-specific Configuration
UE-specific configuration:

UE-specific configuration choose single or multiple ACK/NACK feedback according to the coverage of UE, which provides the flexibility to ensure good ACK/NACK feedback performance and high user throughput of UEs with good coverage, and at the same time avoids coverage problem when UEs have to send multiple ACK/NACK in cell edge. However, because it needs two different formats of ACK/NACK feedback structure simultaneously, UE-specific configuration means more uplink resources reserved for ACK/NACK feedback which results in large overhead. And also, UE-specific needs two schemes of ACK/NACK resources mapping, it will add the complexity of the implicitly assign resources.

Cell-specific configuration:
Cell-specific configuration can save some uplink resource and signal used to configure for each UE. But because it doesn’t distinguish the different coverage problem of the different UE when transmit multiple ACK/NACK, Cell-specific configuration will reduce user throughput of the UE with good coverage in single feedback cell. And at the other hand, in multi-ACK feedback cell, the UE that has the coverage problem have to feedback single ACK/NACK on multi-ACK channel which result in waste in uplink resource.

Because the performance of the ACK/NACK feedback and the throughput of UE with good coverage are very important, we propose: 
· UE-specific configuration for single or multiple ACK/NACK feedback in TDD.
· Reserve enough resources for single ACK/NACK feedback and part of resource for multi-ACK feedback. The details are given below.
· For single feedback, implicitly assign is tied to CCE used for scheduling assignment and for multi-ACK feedback; explicitly assign by eNB is used.
2.2 Uplink ACK/NACK resource reserved for UE-specific
When UE-specific configuration, first, we reserve the enough resources for single A/N feedback according to the maximal CCE of the PDCCH of each downlink sub-frame and DL:UL of the cell which can support all UEs been scheduled feedback single A/N simultaneity. In addition, we reserve some resources for multiple ACK/NACK feedback according to certain proportion of the maximal number of the user that can be scheduled simultaneity and need multi-ACK feedback. For example this proportion is 50%, because eNB is not always schedule the maximal number of UE with multi-ACK feedback and also among all UEs need multi-ACK feedback, some of them may have coverage problem but have to feedback single ACK/NACK. And if all multi-ACK resources are used, then all the other UEs are configured to single feedback even if they have no coverage problem until there are some UEs release the multi-ACK resource.
We can compare the resource reserving with Cell-specific and UE-specific configuration: 

With Cell-specific configuration, we suppose it needs A resource (according to the maximal CCE of all downlink PDCCH) for single feedback cell, and B resource for multiple feedback cell, suppose used the same CCE to ACK/NACK resource implicitly assign and choose PUCCH format2 for multi-ACK feedback, then B=3*A; 

With UE-specific, we can reserve the same A resource for single feedback and 0.5*(the maximal number possibly be scheduled simultaneity with multi-ACK feedback) resource for multiple feedback (in fact this number will smaller than 0.5*B), then all resource reserving will smaller than A+0.5*B=2.5A, finally, we can see:

cell with single feedback < cell with UE-specific < cell with multiple feedback
In fact, it provides us a good scheme to adjust the proportion of the reserved resource for multiple feedback according to the DL:UL and actual needs for multiple feedback to make a good trade-off between uplink resource overhead and A/N feedback performance of UE in this cell.
2.3 Implicitly assign and explicitly assign of uplink ACK resource
Because there are single and multi-ACK feedback structure simultaneously, we choose implicitly assign tied to the CCE used for scheduling assignment for single feedback and explicitly assign of uplink multi-ACK channel for multiple ACK/NACK feedback. It avoids the complexity of the assign scheme due to existing two different feedback structures. 
3 Summary
This contribution address the issues about uplink ACK/NACK bundling configuration, our proposal are:

· Single and multiple ACK/NACK feedback should be support simultaneously.
· UE-specific configuration for single or multiple ACK/NACK feedback in TDD.
· Uplink ACK/NACK resource reserved for UE-specific

· Reserve enough resources for single ACK/NACK feedback according to the maximal CCE used for scheduling assignment and DL: UL.

· In addition, reserve some resources for multiple A/N feedback according to certain proportion of the maximal number of the user that can be scheduled simultaneity and need multi-ACK feedback.

· If all multi-ACK resources are used, then all the other UE are configured to single feedback until there are some UEs release the multi-ACK resources.

· We can adjust the proportion of the reserved resource for multiple feedback according to the DL:UL and actual needs for multiple feedback.

· For single feedback, implicitly assign is tied to CCE used for scheduling assignment and for multi-ACK feedback explicitly assign by eNB is used.
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