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1	Introduction
Work Item “LTE Carrier Aggregation Enhancement Beyond 5 Carriers” targets at as the second objective on enhancing carrier aggregation framework to support up to 32 component carriers. Enhancements to support UCI feedback on PUCCH for up to 32 DL carriers was identified in the WID [1] as one of the items for the second WI objective. The enhancements may include enhancements to UE HARQ-ACK reporting and feedback procedure. 
In this contribution, we consider HARQ-ACK feedback bundling as a way to restrict the increase in PUCCH overhead due to larger number of aggregated carriers and, hence, allowing for extending the use of PUCCH Format 3.
2	Discussion
[bookmark: _GoBack]The capabilities of PUCCH format 3 should be fully utilized to achieve efficient use of PUCCH resources. The use of PUCCH Format 3 should be extended to support HARQ-ACK feedback for a larger number of DL cells via a FDD PUCCH cell than currently specified. The extensions can be achieved with rather simple specification changes. For example, simply by allowing the use of 22 bit payload and by introducing spatial bundling of HARQ-ACK feedback on a FDD PUCCH cell, PUCCH Format 3 can be extended to support HARQ-ACK feedback up to 21 carriers on a FDD PUCCH cell. This means significant increase in the usability of PUCCH format 3 in CA enhancement beyond 5CCs and, hence, reducing the need to use significantly larger PUCCH Formats 4 and 5. Spatial bundling reduces HARQ-ACK feedback, meaning that CA beyond 5 CCs can be supported with wider coverage e.g. in macro cells without need to resort to a larger PUCCH Format 4 or 5, consuming more PUCCH resources. The use of these mechanisms should be configurable by the network.
Proposal: Spatial bundling of HARQ-ACK feedback, enabled/disabled by higher layer signalling, is supported for HARQ-ACK reporting on FDD PUCCH cells.

In some cases with TDD PUCCH cell, the HARQ-ACK feedback per subframe may be very large. Such HARQ-ACK would require large PRB allocations for PUCCH Format 4 especially in the case of macro PUCCH requiring low coding rate. When considering this kind of situations, one may be interested to study further the possibilities for HARQ-ACK feedback reduction e.g. by more aggressive HARQ-ACK bundling. We see that there is not enough time left in Rel-13 for sufficient studies on time or frequency domain HARQ-ACK bundling schemes. However we see that these optimisation mechanisms may be considered further during future releases if sufficient need is identified.
Observation: Potential further enhancements on the bundling of HARQ-ACK feedback on TDD PUCCH cell may be considered during future releases. 
3	Conclusions
In this contribution, we discuss the necessary enhancements for HARQ-ACK feedback, and consider in particular HARQ-ACK feedback bundling. Based on the discussion, the following proposal and observation can be summarized: 
Proposal: Spatial bundling of HARQ-ACK feedback, enabled/disabled by higher layer signalling, is supported for HARQ-ACK reporting on FDD PUCCH cells.

Observation: Potential further enhancements on the bundling of HARQ-ACK feedback on TDD PUCCH cell may be considered during future releases. 
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