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700

Scheduling Entity transmits a first assignment (grant) of resources to at
least one Subordinate Entity on an FDD downlink component carrier

L]

Scheduling Entity receives regular uplink data on a TDD carrier
from one or more Subordinate Entities using a Long TTI

L]

Scheduling Entity receives a Scheduling Request for LoLat resources from a
Subordinate Entity using a Thin Feedback Channel on an FDD uplink component carrier

L]

708\ Scheduling Entity transmits a scheduling grant modification on a Thin Control Channel
on the FDD downlink component carrier instructing Subordinate Entities with granted
resources to puncture their uplink transmissions during at least one Short TTI

v

710 Scheduling Entity transmits a second assignment (grant) of resources on a Lolat grant
A channel on the FDD downlink component carrier to the requesting Subordinate Entity
for the transmission of LoLat uplink data to the Scheduling Entity using a Short TTI

702\

704\

706~

| Regular Subordinate Entities puncture their | 12
[ regular uplink data transmissions; LoLat
| Subordinate Entity transmits LoLat uplink data |

714\ Scheduling Entity receives LolLat uplink data on the TDD uplink

carrier from the requesting Subordinate Entity using a Short TTI

I
| Regular Subordinate Entities resume 716
| their regular uplink data transmissions r

718~

Scheduling Entity resumes receiving regular uplink data on the TDD
uplink carrier from one or more Subordinate Entities using a Long TTI

End
FIG. 7
FDD-TDD Pairing: Multiplexing
Lolat UL on Regular UL
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1000

1002\ Scheduling Entity transmits a first assignment (grant) of resources to at
least one Subordinate Entity on an FDD downlink component carrier

L]

1004\ Scheduling Entity receives regular uplink data on a TDD carrier
from one or more Subordinate Entities using a Long TTI

1006~ ¥

Scheduling Entity transmits an assignment (grant) of time—frequency resources on a Lolat
grant channel on the FDD downlink component carrier to at least one Subordinate Entity
for the transmission of Lolat uplink data to the Scheduling Entity using a Short TTI

r-—-———"""—"—"—"¥"¥"—"¥"—"—"—""""——¥—_———_—-——_—-——_—-—————— 1

1008 | Scheduling Entity transmits a scheduling grant modification on the FDD downlink |
component carrier instructing Subordinate Entities with granted resources to |
puncture their uplink transmissions during at least one Short TTI :

| Regular Subordinate Entities puncture |
| their regular uplink data transmissions |

1012\ Scheduling Entity transmits LoLat downlink data on the TDD
carrier to the requesting Subordinate Entity using a Short TTI

I
| Regular Subordinate Entities wait |
: for a designated Gap interval

| Regular Subordinate Entities resume |
| their regular uplink data transmissions |

1018\ Scheduling Entity resumes receiving regular uplink data on the TDD
carrier from one or more Subordinate Entities using a Long TTI

FiG. 10



WO 2015/179145

PCT/US2015/029964

11/26

Multiplexing

LoLat UL on Regular DL

FIG. 11
iring

LoLat User
UL Data
1104
DL to UL
Guard Time
1106

FDD-TDD Pa

Regular User
DL Data

1)
t

(optional)

rr——
T

T
el

TERTIATEITITT
ERGanaTRaT
Eetetbtetettiite

TR J
EEaaaRaRs
i
R

R
A

SRt

e

MR
e
ettt

s
T

e
e

User D
User E
User F

:
CRETITEETTY o
Bz Ry
T
:

e

e
et

s

1114

Regular User

1110
LolLat User
UL Grant

SRR
bttt
feett

DL Grant Modification

T
P

Request

2

LolLat User
Scheduling

/1118

i
I
bt

[
M;QQQQQQQQ&!ﬁ”'

R

e

ERonnTaanns
3
3

Gttt
R e
i e

G
s

o

i

st
5

st

b
o

i i
ety
HREREEER

++++F’
et
e

TR
fusiianit ++++-
poidSansnning !

: I
SR
REERREEERNEY

User A

User B

User C
<—Long TTI———»»

¢ <1116

Thin

Feedback

FDD

A 11112 —>| |<—Short'l'l'|—

¢ Data -

p

Uplink Component Carrier
FDD
Downlink
Component Carrier
TDD
Carrier



PCT/US2015/029964

WO 2015/179145

1@ 4pjnbay uo N 10707 JsuJed aal JsuJed aal Jauued aal
buixajdnnyy :butiind aal-aad ® ® ®
¢l 'Oid
sJalled aad sJallled) aad sJallied aad
® ®
- — L
< 111 Suo — ejeq juljumoq Jejn3ay Iﬂ
) D R S Jo_Sear___ |
[ i 1 |
I S)ILL 30YS — e3eq yuldn 18707
| pz1p”  (ILLyous ul "mep
awes,,
“. ﬂﬁ:\ (S)ILL ¥oys Jo} X1JPN — uonedyipo|A yuelo |
| swil paeno |
© L
m < O._”._”._”\ (1uedo 1e7P7) UBWUSISSY 22IN0SaY ]
— ¢ |
w._“._“._“\ [uuey) aeqpasd Uiyl — isanpay Sulnpayads In 1e101
nil — =3
111 Suo — ejeq juljumoq Jejn3ay
- o ¢ “con
(3ueJn sen3qY) 1uswudIssy 824n0saY
(4esn 1e707) (4osn Jen3ay) rON._”._“
Z Aiu3 sreuipiogng T A3ug @1euipiogng Aau3 Bunpatps
01T~/ o1t~/ ot/




WO 2015/179145 PCT/US2015/029964

13/26

1300

1302\ Scheduling Entity transmits a first assignment (grant) of resources to at
least one Subordinate Entity on an FDD downlink component carrier

L]

1304\ Scheduling Entity transmits regular downlink data on a TDD
carrier to one or more Subordinate Entities using a Long TTI

1306\ v

Scheduling Entity receives a Scheduling Request for LoLat resources from a
Subordinate Entity using a Thin Feedback Channel on an FDD uplink component carrier

1308\ v

Scheduling Entity transmits a second assignment (grant) of resources on a Lolat grant
channel on the FDD downlink component carrier to the requesting Subordinate Entity for
the transmission of Lolat uplink data to the Scheduling Entity using a Short TTI

1310w Scheduling Entity suspends downlink |
transmissions to provide for a Guard Time :

1312 Scheduling Entity transmits a scheduling grant modification on the FDD
™) downlink component carrier instructing Subordinate Entities with granted
resources to ignore transmissions during at least one Short TTI

131 I LoLat Subordinate Entity :
| transmits LoLat uplink data |

1316\ Scheduling Entity receives LoLat uplink data on the TDD carrier
from the requesting Subordinate Entity using a Short TTI

L]

1318\ Scheduling Entity resumes transmitting regular downlink data on the
TDD carrier to one or more Subordinate Entities using a Long TTI

FiG. 13
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1800

1802\ Scheduling Entity transmits a first assignment (grant) of resources to at
least one Subordinate Entity

L]

1804\ Scheduling Entity receives regular uplink data on a primary TDD component
carrier from one or more Subordinate Entities using a Long TTI

L]

1806\ Scheduling Entity receives a Scheduling Request for LolLat resources from a Subordinate
Entity using a Thin Feedback Channel on a secondary TDD component carrier

L]

1808\ Scheduling Entity transmits a scheduling grant modification on a Thin Control Channel
on the secondary TDD component carrier instructing Subordinate Entities with
granted resources to puncture their uplink transmissions during at least one Short TTI

v

181 Scheduling Entity transmits a second assignment (grant) of resources on a Lolat grant
O\ channel on the secondary TDD component carrier to the requesting Subordinate Entity
for the transmission of Lolat uplink data to the Scheduling Entity using a Short TTI

| Regular Subordinate Entities puncture their If1812
[ regular uplink data transmissions; LoLat
| Subordinate Entity transmits LoLat uplink data |

1814\ Scheduling Entity receives Lolat uplink data on the primary TDD
component carrier from the requesting Subordinate Entity using a Short TTI

I
| Regular Subordinate Entities resume 1816
| their regular uplink data transmissions r

181 Scheduling Entity resumes receiving regular uplink data on the
8\ primary TDD component carrier from one or more Subordinate
Entities using a Long TTI

End

FIG. 18
FDD-TDD Pairing: Multiplexing
Lolat UL on Regular UL
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2100

2102\ Scheduling Entity transmits a first assignment (grant) of resources to at
least one Subordinate Entity on a secondary TDD component carrier

L]

2104\ Scheduling Entity receives regular uplink data on a primary TDD
component carrier from one or more Subordinate Entities using a Long TTI

2106~ v

Scheduling Entity transmits an assignment (grant) of time—frequency resources on a Lolat
grant channel on the secondary TDD component carrier to at least one Subordinate Entity
for the transmission of Lolat uplink data to the Scheduling Entity using a Short TTI

r-—-———"""—"—"—"¥"¥"—"¥"—"—"—""""——¥—_———_—-——_—-——_—-—————— 1

2108 | Scheduling Entity transmits a scheduling grant modification on the secondary TDD |
component carrier instructing Subordinate Entities with granted resources to |
puncture their uplink transmissions during at least one Short TTI :

I
2110 Regular Subordinate Entities puncture |
their regular uplink data transmissions |

2112\ Scheduling Entity transmits LoLat downlink data on the primary TDD
component carrier to the requesting Subordinate Entity using a Short TTI

I
2114~ Regular Subordinate Entities wait |
for a designated Gap interval |

I
2116~ Regular Subordinate Entities resume |

¢ L ]

211 Scheduling Entity resumes receiving regular uplink data on the
8\ primary TDD component carrier from one or more Subordinate
Entities using a Long TTI

FiG. 21
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2406~\

2402\ Scheduling Entity transmits a first assignment (grant) of resources to at

24/26

2400

least one Subordinate Entity on an FDD downlink component carrier

L]

2404\ Scheduling Entity transmits regular downlink data on a TDD
carrier to one or more Subordinate Entities using a Long TTI

L]

Scheduling Entity receives a Scheduling Request for LoLat resources from a
Subordinate Entity using a Thin Feedback Channel on an FDD uplink component carrier

L]

2408\

Scheduling Entity transmits a second assignment (grant) of resources on a Lolat grant
channel on the FDD downlink component carrier to the requesting Subordinate Entity for
the transmission of Lolat uplink data to the Scheduling Entity using a Short TTI

2412\ Scheduling Entity transmits a scheduling grant modification on the FDD

|
2410\I Scheduling Entity suspends downlink |
transmissions to provide for a Guard Time :
l

downlink component carrier instructing Subordinate Entities with granted
resources to ignore transmissions during at least one Short TTI

— e ————— — — — —

-
2414ﬂ LolLat Subordinate Entity

transmits LoLat uplink data

2416\ Scheduling Entity receives Lolat uplink data on the TDD carrier
from the requesting Subordinate Entity using a Short TTI

L]

2418\ Scheduling Entity resumes transmitting regular downlink data on the
TDD carrier to one or more Subordinate Entities using a Long TTI

FIG. 24
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2500

Scheduling Entity wirelessly
communicates utilizing a Long TTl over
a TDD carrier

'

Scheduling Entity wirelessly communicates
utilizing a Short TTI that at least partially
overlaps the Long TTI, over a second carrier
(FDD or TDD) paired with the first carrier, but
separated from the first carrier in frequency

2502\

2504~

End

FIG. 25
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2600

2602\

Scheduling Entity wirelessly
communicates over a first TDD carrier

'

2604\

Scheduling Entity wirelessly communicates over a
second TDD carrier paired with the first TDD carrier but
separated from the first TDD carrier in frequency,
wherein at least a portion of subframes in the first TDD
carrier are complementary in direction to a direction of
time-aligned subframes in the second TDD carrier.

End

FIG. 26



