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Systems, methods, and instrumentalities are disclosed for narrowband (NB) LTE operation. A WTRU
may receive a first downlink data transmission, for example, via a physical downlink shared channel
(PDSCH). The WTRU may determine to send a hybrid automatic repeat request (HARQ) acknowledgment
(ACK) in response to receipt of the first downlink data transmission. The WTRU may transmit a first uplink
reference signal. The WTRU may indicate the HARQ-ACK using a first cyclic shift index that is applied to
the firstuplink reference signal. The WTRU may determine to send a HARQ negative ACK (HARQ-NACK),
for example, on a condition that a second downlink data transmission is not correctly received. The WTRU
may send a second uplink reference signal. The WTRU may indicate the HARQ-NACK using a second
cyclic shift that is applied to the second uplink reference signal.
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Systems, methods, and instrumentalities are disclosed for narrowband (NB) LTE
operation. A WTRU may receive a first downlink data transmission, for example, via a
physical downlink shared channel (PDSCH). The WTRU may determine to send a
hybrid automatic repeat request (HARQ) acknowledgment (ACK) in response to
receipt of the first downlink data transmission. The WTRU may transmit a first uplink
reference signal. The WTRU may indicate the HARQ-ACK using a first cyclic shift
index that is applied to the first uplink reference signal. The WTRU may determine to
send a HARQ negative ACK (HARQ-NACK), for example, on a condition that a

second downlink data transmission is not correctly received. The WTRU may send a

B0 R 2 S )
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second uplink reference signal. The WTRU may indicate the HARQ-NACK using a

second cyclic shift that is applied to the second uplink reference signal.
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