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1
Introduction
The resources occupied by the uplink ACK transmitted on PUCCH include RB ID, freq domain CDM code (ZC cyclic shift) and time domain CDM code (orthogonal cover).
The implicit mapping of uplink ACK has two structures:

· Non-persistent scheduling mode
· Resources for ACK are implicitly mapped based on corresponding downlink PDCCH

· Persistent scheduling mode

· Resources for ACK are implicitly mapped based on corresponding downlink PDSCH RB ID

Given that ACKCH does not employ HARQ, a robust design should allow for coverage extension on the uplink control channels. For instance, in HSDPA, repetition is allowed on the uplink ACKCH (mapped on HS-DPCCH).

In this document, we discuss the design of a repeated ACKCH for E-UTRA uplink.
2
Uplink ACK with Repetition
In Figure 1, we outline the structure with an exemplary number of HARQ processes (5) and no ACK repetition. The UE transmits ACK in the corresponding (RB ID, ZC cyclic shift, orthogonal cover) resources.

In Figure 2, we outline a structure wherein:
· Data packet is transmitted in HARQ process 0

· This data transmission is configured with a ACK repetition factor of 3

· Such a configuration is UE specific

· The corresponding ACK is repeated thrice

· The resources of ACK ( RB ID, ZC cyclic shift, orthogonal cover) are a function of:

· Downlink PDCCH or PDSCH (depending on non-persistent vs. persistent scheduling mode) ID

· Subframe ID in downlink and uplink

Therefore, the repeated ACK occupies different uplink resources (RB ID, ZC cyclic shift and orthogonal cover) during each repeated transmission, leading to a structure wherein the occupied ACK resources are a function of PDCCH or PDSCH RB ID and DL/UL subframe numbers.
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Figure 1
ACKCH – No Repetition
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Figure 2
ACKCH with Repetition

From Figure 2, we observe that different UEs with different repetition factors can coexist in the system.
· User scheduled on subframe 0 has a repetition factor of 3

· Users scheduled on subframe 1 has a repetition factor of 2
· User scheduled on subframe 2-7 have a repetition factor of 1
3
Summary

We propose the following structure for uplink ACK:

· ACK resources are implicitly based upon

· DL PDCCH (non-persistent scheduling mode) or PDSCH (persistent scheduling mode) ID

· Corresponding DL and UL subframe numbers

· Nominal resources used if

· UL subframe number = DL subframe number + Nominal HARQ turn-around timing at UE
· Corresponds to no repetition

· Other resources used if

· UL subframe number = DL subframe number + Nominal HARQ turn-around timing at UE + Repetition number

· Corresponds to repeated transmissions

· Repeated ACK transmissions occur in contiguous subframes for FDD







































































































































































































































































































































































































































































































































































































































































































































































































































2/2

