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1 Introduction 
For TDD systems, the coverage and reliability of uplink ACK/NACK are troublesome issues especially in DL asymmetry configurations. In RAN1#52, ACK/NACK bundling was agreed but some other related issues have not been settled yet.

In this contribution, we would like to bring up some views and comments of the whole image on following items:

· Multi-ACK/NACK and ACK/NACK bundling configuration

· Issues for ACK/NACK bundling
· Collision between bundled ACK/NACK and CQI

· Collision between bundled ACK/NACK and SRI

· Issues for multi-ACK/NACK
· Collision between multiple ACK/NACK and CQI

· Collision between multiple ACK/NACK and SRI

2 Discussion

2.1 Multi-ACK/NACK and bundling configuration

In view of the restricted coverage of multi-ACK/NACK, ACK/NACK bundling was introduced and agreed in last two meetings. Furthermore, there are two opinions raised for multi-ACK/NACK and ACK/NACK bundling configuration: 

· UE specific configuration: choose single or multiple ACK/NACK feedback according to the coverage of UE, which provides the flexibility to ensure the good ACK/NACK feedback performance and high user throughput of UEs with good coverage, and at the same time avoids coverage problem of some UEs have to send multiple ACK/NACK in cell edge.
· Cell specific configuration: do not support a mixture of single and multiple ACK/NACK feedback. In this way, it may bring unpredictable performance loss both in single feedback cell and multi-ACK/NACK feedback cell.
To solve the coverage problem while do not cut down UE throughput, UE specific configuration may be a good choice.

2.2 Issues for ACK/NACK bundling

For ACK/NACK bundling, PDCCH miss detection (DTX) is a critical problem. In [2], a counter-wise method is used to indicate the number of dynamic downlink assignment transmitted within the bundling window while a bundled ACK/NACK is transmit in PUCCH format1. And to avoid the last PDCCH miss detection, a bundled ACK/NACK should be transmitted in the ACK/NACK channel associated with the last detected PDCCH by UE. So a downlink assignment index field should be added to some DCI formats, e.g. 1,1A, 1B, 2. And 2 bits may be reasonable.

2.2.1 Collision between bundled ACK/NACK and CQI

While a bundled ACK/NACK need to be transmit simultaneity with a CQI in TDD, it’s reasonable to use the same methods in FDD. That means PUCCH format2 will carry CQI and bundled ACK/NACK. But DTX is still a headache problem in this way for that we cannot use the ACK/NACK channel.

2.2.2 Collision between bundled ACK/NACK and SRI

This problem can be easily resolved by using ACK/NACK channel to feedback while SRI=0. In the case of SRI=1, resources for SRI should be used but DTX will also be a problem as it is in CQI collision case.

2.3 Issues for multi-ACK/NACK
For multi-ACK/NACK, we suggest use PUCCH format 2 to carry multiple ACK/NACK and explicit signaling for uplink multi-ACK/NACK assignment from the overhead reduction motivation. It also avoids the complexity of the assign scheme due to extra feedback structure.

To resolve the DTX problem in multi-ACK/NACK, UE need to feedback for all downlink TTIs in multi-ACK/NACK configuration. That means NACK implies not only decode error and PDCCH miss detection (DTX) but also that the UE is not scheduled in this TTI.

2.3.1 Collision between multiple ACK/NACK and CQI

Use high layer signaling to indicate whether use joint coding method or just drop CQI. In drop case, eNodeB can trigger an aperiodic CQI and multiplex both CQI and ACK/NACK in PUSCH.

2.3.2 Collision between multiple ACK/NACK and SRI

Transmit joint coded multiple ACK/NACK and SRI in the resources allocated for multi-ACK/NACK in PUCCH.
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