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EPDCCHE ¢|v] e = 121, PDCCH % EPDCCH 275 ¥35}h= v 25
AHEE T

gk Aol HelE 918kl PDCCHE AW g ol &2 2 kg o] o] A A<l
EPDCCHE 482 4 9127, EPDCCHE g 3
A A e 22 PDCCHE 483 = AUrh

Sk | o] slol| A 7] Al Bhi= -9l Al 5 Al 219 % (High Layer Signaling)< RRC
et & 32 §Heh= RRC H BE HAE8h= RRC A 19 ¥ & £,

eNB2 @ &= o3 A AFE& St} eNB2 -4 7 2~ E 7 & (unicast
transmission)= ¢t 5 E2] 2 £ 53F® A & A € (Physical Downlink
Shared Channel, PDSCH), “2¥] 32 PDSCH®] =4le] 23 ~7|&% &9
StFE Al AR R ZFH A doly Ad(elE 5 =0 FEFH A
&7 A 4 (Physical Uplink Shared Channel, PUSCH))°l| A 2] #1&-& 9|3 2A=H
e ARE AFs)7] Yt B2 3FaFE A A o 2] | (Physical Downlink Control
Channel, PDCCH)& &2 = 1t ol gfoll M=, 2t A 2 & Fafl A 27 F74
H= Al Ado] s FHE VA 2 g

[Latency reduction in RAN1]

Latency reduction Study Item-> RAN plenary #69 &] 2] o] A <1 %] A T}H[1].
Latency reduction®] 58 -4 TCP throughputs /A1 7] 7] A sA B} &
TTI %€ FA8k8H= Zlo|th2]. o] & 918 RAN20] A1 3= o] 1] short TTIe] o) 3
s A5 S,

ofeff ¢} - W9l A RAN1®| ¥4 ¥ potential impactE 7} study S
T RTHIL

O Assess specification impact and study feasibility and performance of TTI lengths
between 0.5ms and one OFDM symbol, taking into account impact on reference
signals and physical layer control signaling

O backwards compatibility shall be preserved (thus allowing normal operation of
pre-Rel 13 UEs on the same carrier);

Latency reduction can be achieved by the following physical layer techniques:

- short TTI

- reduced processing time in implementation

- new frame structure of TDD

3GPP RAN WG1#843] 2] o] A F=7}2 0 & 32| ¥l Algh2 o} el 9} g,

Agreements:

@ Following design assumptions are considered:

O No shortened TTI spans over subframe boundary

O At least for SIBs and paging, PDCCH and legacy PDSCH are used for scheduling

@ The potential specific impacts for the followings are studied

O UE is expected to receive a sSPDSCH at least for downlink unicast



WO 2017/192014 PCT/KR2017/004702
7

[69] B sPDSCH refers PDSCH carrying data in a short TTI
[70] O UE is expected to receive PDSCH for downlink unicast
[71] B FFS whether a UE is expected to receive both sSPDSCH and PDSCH for downlink

unicast simultaneously

[72] O FFS: The number of supported short TTIs

[73] O If the number of supported short TTIs is more than one,

[74] Agreements:

[75] @ Following design assumptions are used for the study

[76] O From eNB perspective, existing non-sTTI and sTTI can be FDMed in the same

subframe in the same carrier

[77] B FES: Other multiplexing method(s) with existing non-sTTI for UE supporting
latency reduction features

[78] Agreements:

[79] @ In this study, following aspects are assumed in RANI.

[80] O PSS/SSS, PBCH, PCFICH and PRACH, Random access, SIB and Paging

procedures are not modified.

[81] @ Following aspects are further studied in the next RAN1 meeting

[82] O Note: But the study is not limited to them.

[83] O Design of sPUSCH DM-RS

[84] W Alt.1: DM-RS symbol shared by multiple short-TTIs within the same subframe
[85] B Alt.2: DM-RS contained in each sPUSCH

[86] O HARQ for sPUSCH

[87] B Whether/how to realize asynchronous and/or synchronous HARQ

[88] O sTTI operation for Pcell and/or SCells by (e)CA in addition to non-(e)CA case
[89] 3GPP RAN WG 1#84bis3] 2] ol A] F=7}24] o & 3ol 5l A}k o 9} et

[90] Working Assumption:

[91] - 1-OFDM-symbol sTTI length will not be further studied

[92] Agreement:

[93] @ sPDCCH (PDCCH for short TTI) needs to be introduced for short TTI.

[94] - Each short TTI on DL may contain sSPDCCH decoding candidates

[95] Working Assumption:

[96] ® CRS-based sSPDCCH is recommended to be supported

[97] - FFS whether CRS-based sPDCCH can be transmitted in the legacy PDCCH region
[98] ® DMRS-based sPDCCH is recommended to be supported

[99] @ Design of both CRS-based sPDCCH and DMRS-based sPDCCH will be studied

further.
[100] Conclusions:
[101] @® A maximum number of BDs will be defined for sSPDCCH in USS
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@® In case 2-level DCI is adopted, any DCI for sTTI scheduling carried on PDCCH
may be taken into account in the maximum total number of BDs

@ FES whether the maximum number is dependent on the sTTI length

@ FES whether the maximum number of blind decodes for (E)PDCCH is reduced in
subframes in which the UE is expected to perform blind decodes for sPDCCH

@ FES whether a UE may be expected to monitor both EPDCCH and sPDCCH in the
same subframe

@ FES whether the maximum number of BDs on PDCCH is changed from the legacy
number

@ if DCI on PDCCH is for sTTI scheduling

Conclusion for study till RAN1#85:

@ Two-level DCI can be studied for sTTI scheduling, whereby:

- DCI for sTTI scheduling can be divided into two types:

® "Slow DCI": DCI content which applies to more than 1 sTTI is carried on either
legacy PDCCH, or sPDCCH transmitted not more than once per subframe

® FES whether "Slow DCI" is UE-specific or common for multiple UEs

@ "Fast DCI": DCI content which applies to a specific sSTTI is carried on sPDCCH

@ For a sPDSCH in a given sTTI, the scheduling information is obtained from either:

® a combination of slow DCI and fast DCI, or

@ fast DCI only, overriding the slow DCI for that sTTI

- Compare with single-level DCI carried on one sSPDCCH or one legacy PDCCH.

- It is not precluded to consider schemes in which the slow DCI also includes some
resource allocation information for the sSPDCCH.

@ Methods for reducing the overhead of single-level DCI can also be studied

- Single-level DCI multi-sTTI scheduling for a variable number of sTTIs may be
included

Aim to reduce the number of schemes under consideration at RAN1#85.

® Both CRS based TMs and DMRS based TMs are recommended to be supported
for DL sTTI transmission

- No change for CRS definition

@ FES: Supporting more than 2 layers for sSPDSCHs

- Further study is needed about DMRS design(s) for sSPDSCH demodulation

@® For a certain TTI length, increased PRB bundling sizes may be necessary to
achieve sufficient channel estimation accuracy.

@ FES: the number of DMRS antenna ports that can be supported for a given
short-TTI length.

@ For a certain TTI length, new DMRS design(s) may be needed

Agreements:
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® A UE is expected to handle the following cases in the same carrier in a subframe

- Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and short TTI
unicast PDSCH

- Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and legacy
TTI unicast PDSCH(s)

@ FES between:

- Alt 1: A UE is not expected to receive legacy TTI unicast PDSCH and short TTI
unicast PDSCH simultaneously on one carrier

- Alt 2: If the UE is scheduled with legacy TTI unicast PDSCH and short TTI unicast
PDSCH simultaneously on one carrier, then it may skip the decoding of one of them
(FFS rules for determining which one)

- Alt 3: A UE is expected to receive legacy TTI unicast PDSCH and short TTI
unicast PDSCH simultaneously on one carrier

@ FES UE behaviour in case of being scheduled with legacy TTI unicast PDSCH and
short TTT unicast PDSCH simultaneously with legacy TTI non-unicast PDSCH (except
FES for SC-PTM) on the same carrier

® A UE can be dynamically (with a subframe to subframe granularity) scheduled
with legacy TTI unicast PDSCH and/or (depends on outcome of FFS above) short TTI
PDSCH unicast

Agreements:

® A UE can be dynamically (with a subframe to subframe granularity) scheduled
with PUSCH and/or sPUSCH

- A UE is not expected to transmit PUSCH and short TTI sPUSCH simultaneously
on the same REs, i.e. by superposition

- FFS whether a UE may transmit PUSCH and short TTI sPUSCH in the same
subframe on one carrier by puncturing PUSCH

- FFS whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs
on the same symbol(s)

- Dropping/prioritization rules (if any) are FFS

Agreements:

@ It is recommended to support PHICH-less asynchronous UL HARQ for PUSCH
scheduled in a short TTI (i.e. for sPUSCH)

@ If DL data transmission is scheduled in a short TTI, the processing time for
preparing the HARQ feedback by UE and the processing time for preparing a potential
retransmission by eNB are assumed to be reduced

- FFS: the extent of processing time reduction

@ If UL data transmission is scheduled in a short TTI, the processing time for

preparing UL data transmission upon UL grant reception at UE and the processing
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time for scheduling a potential retransmission by eNB are assumed to be reduced

- FFS: the extent of processing time reduction

@ Study whether it is beneficial to limit the maximum TA value supported in
conjunction with latency reduction

- Note that this would restrict the deployment scenarios for latency reduction.

@ FES whether processing time reductions can also be applied to legacy TTI
transmissions for UEs that support short TTI

7184 © 2 Average down-link latency calculation®l] A = o}-2l| o] A 2}& w}<}
latency & Al AFs} Al HTH3].

Following the same approach as in section B.2.1 in 3GPP TR 36.912, the LTE
U-plane one-way latency for a scheduled UE consists of the fixed node processing
delays and 1 TTI duration for transmission, as shown in Figure 1 below. Assuming the
processing times can be scaled by the same factor of TTI reduction keeping the same
number of HARQ processes, the one way latency can be calculated as

D = 1.5 TTI (eNB processing and scheduling) + 1 TTI (transmission) + 1.5 TTI (UE
processing) + n*8 TTI (HARQ retransmissions)

=4 +n*§) TTL

Considering a typical case where there would be O or 1 retransmission, and assuming
error probability of the first transmission to be p, the delay is given by

D=(4+p*§) TTL

So, for 0% BLER, D =4 * TTI,

And for 10% BLER, D =4.8 * TTI.

Average UE initiated UL transmission latency calculation

Assume UE is in connected/synchronized mode and wants to do UL transmission,
e.g., to send TCP ACK. Following table shows the steps and their corresponding
contribution to the UL transmission latency. To be consistent in comparison of DL and
UL, we add the eNB processing delay in the UL after the UL data is received by the
eNB (step 7).
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[Table 1]

Ul transmission latency calculation

Ste Description Delay
D
1. Average delav to next SR opportunity SR periodicity/2
2. UE sends SR 1 TTI
3. eNB decodes SR and generates scheduling| 3 TTI
grant
4, Transmission of scheduling  grant | 1 TTI

(assumed always error free)
5. UE processing delay (decoding | 3 TTI

Scheduling grant + L1 encoding of data)
6. UE sends UL transmission (1 + p*8) TTI where p

1s initial BLER.
7. eNB receives and decodes the UL data 1.5 TTI

Resource mapping of short TTI [3]

In Figure 2 the resource map above is the legacy resource mapping per PRB in one
subframe, considering 2 Antenna ports and 2 OFDM symbols control field. In Figure 2
the resource map below is the short TTI resource mapping, considering 2 OFDM
symbols used for the control field in order to ensure the backward compatibility. The
loss rates (Liegucy> €.2. 5% - 50%) of the PHY layer in short TTI duration are assumed.

TBS Calculation of short TTI

According to the resource mapping and the TBS calculation formula given above, the
loss rate of PHY layer for legacy PDSCH is calculated as follows:

the number of reference symbols within PDSCH 12

Liegaey = the number of REs within PDSCH = qas - 3%

For different short TTI duration, The TBS of short TTI PDSCH is calculated as the
following table 2:
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TBS calculation for different TTI duration

TTI TBS of short TTI PDSCH (TBSior:)
Duration

7 OFDM First time slot:
SymbOl _ 60 1- I-shon
TBSShOl‘t = TBS]eg“y X m X 1-8.3%

Second time slot:
B 84 1-Lgon
TBSghort = Tleegacy X m X m

2 OFDM 24 1-L

_ il — -short
symbol TBSumort = TBStegacy X 134 X T3 390
1 OFDM 12 1-Lyon
symbo l TBSshort = Tleegacy X 144 m

[172] 719} o] short TTI®N T gk Physical layer®l] o) $+ &1 -7} X1 8] F-o]™, DCI
T F AEl gk = 7F X8 Foll vt A 4] & & 1= sPDCCHS} legacy
PDCCH 2] search space -7-/d 2 blind decoding®l] Tl g HWheto] A = of 9}

[173] - 2rg o] A = short TTI 228 2 9] ¢ sSPDCCH} legacy PDCCH 9] search

space T 2

[174] AR Reh

2 blind decoding W <eHE A| A] gt
= PDCCH A Z = o} 2l & Aggregation level, PDCCH candidate S

7]Hk o 2 F20] %l Hashing function®l] 7] %3} blind decoding-S- 5~3) g},

[175] 5(1)

()A+inhnodL\CCEka| }+i

Le{1.2,4.8)

=0,

m=0,

L1

LM
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[Table 3]
Search space 2} aggregation level (TS 36.213)

S h S
earch space Number of PDCCH
. . candidates M™
Type Aggregation level L Size [in CCEs]
| o 6
2 12 6
UL-specilic
El ] 2
8 16 2
4 16 4
Common
8 16 2

5= 3 Search space 4 9] 71 =& v Zlo] A1, 5 4= Common search space
Ao Md =& vebd Al o)™, & 5= UE-specific search space 4] 'd =&
LhER 2o o).
o] 7] o) A =0 ¥ hashing functione ©]-8 %+ Search space 4 2] & Blind decoding
procedures= o} & ¢} T},
1) Search space 4 2]
@ Search Space (Cont'd)
@ The variable V¥,
\ For the COMMON search space
Y, =0, Le{4,8}
\ For the UE-specific search space
Y, =(4-Y,_)modD
[Le{1,2,4,8)
Y =ngg 20
A=39827, D =65537

k =| n,f2 | - Subframe index(from 0 to 9)
|75 =0,:++,19 — Slot number(from 0 to 19)

A

@ Size of search space

® CCE units

@ The size depends on the type and aggregation level of search space
® 4 kinds of size: 6, 8, 12, 16 [CCEs]

€ Number of PDCCH candidates MY,

@ The set of PDCCH candidates to monitor are defined in terms of search spaces
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@ Mainly connected to the aggregation level
MP =sD/1

2) Relationship between Y, and search space
B Offset of starting-point of search space

B Offset(V) has UE-specific value within UE-specific search space

W Offset(Vy) is fixed by zero in common search space

B Example: CommonSearchSpace
Vv Aggregation level (£): 4, Nece = 35

\ Size of Search space: 16 CCEs

v Number of candidate (M%) 4

vV Y= Yi does not get affected by ngni)
s® =L .{(yk +m)mod LNCCE_k /LJ} +i=4 -{(0+ m)modS} +i

B Example: UE-specific Search Space

Vv Aggregation level (). 4, Ncce = 35
\ Size of Search space: 8 CCEs

V. Number of candidate (M®): 2

k=|n;/2|=|0/2]=0
Fi=(4-Y¢)mod D ¥, =(4-Y_ )mod D =39827] npyyy = 0001(kex)

n, =0

S = L{(Xe + m)mod| Nece /L |} +7 >
St =4-{(% +m)mod| Necg o /L |} +1=4-{(39827 + m)mod8} +
=4-{(3+m)mod8}+i

A A o] search space & 7] HF 0 & vhvto] 24l o] PDCCHE 37] 984 &=
o}z 2} 2-& Z t Blind decoding <7} 2 4 .

=, 7 A aggregation level 1,2,4,8°1 t 3|4 PDCCH % X.7} UESS=16, CSS=6°]
LA o}, whelA] 7} Transmission mode©l] A 3tol-oF &= PDCCH format<> DCI
format 1A + a'= 27 7} & A 3}7] ws-ol] %= Blind decoding 5~ 447} ¥ Th(Legacy
PDCCH 7] <2).
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[Table 4]
Search Space Number of PDCCH
; (L)
Type Aggregation level L Size [in CCEs] candidates i/
1 6 6
2 12 6
UE-specific

4 8 2

8 16 2

4 16 4

Common

8 16 2

Max number of BDs 22X2=44 BDs

- A QFel| A = sTTION A 218 3}5= 3= Two-level DCI & 9] ¢+ Search space
Aol 2 o] Blind decoding & 2ol &3 Al Qb =8 gk}

& A latency reduction®l] 4] 22L& 8}l 91 Two-level DCIE 'slow DCI'$} 'fast
DCI'= L+'€ T /\1\

o] 7]\ A F7LE J—Eq g oF & Alglo] ko] Blind decoding©] T

Blind decoding®] &3+ & 318 &l o 8= & ol 4 = Blind decoding 2]
25 5 legacy PDCCH®} short PDCCH(sPDCCH)7} W0 7FA] = &2} 9]
vz s}, upeha] ofef of & W & A kg

1QF 1-1. Legacy PDCCHO X AT 4] © & £ aggregation level 9] search space s
A olstar, sPDCCHO M = AFth A © & ZF2 ageregation level €] search space s
stadstt}, T+ search space 7Holl = -5 8t aggregation level®l] tl $F blind decoding-<-
A olehA] S

B Aot A = 2] H ) Blind decodingS #HAE F7HA 7] 7] A8l A legacy
PDCCH % <} 2} sPDCCH % & ©l| search space S -t] A ] gt}

o & Eo] & 63 79| legacy PDCCH % & ol = 7]1<= 2] Common search space 2}
Aggregation level=4,82] UE-specific search space 2 A 2|5}, 2} sTTIC]
sPDCCHOI A = 73t A &2 ©E-& aggregation level-1,22] UE-specific search
space RS- A 9] gt}

O] A& sTTI 7| HE2] sPDCCHE ol 4] & 2 legacy PDCCHE.T} 718 Z}¢1 0]
FHA R A& A0 R oG] wdol, A A o ® A2 A& AEShE
aggregation level7H2 sPDCCH 7 ¢] o] &]-8-3} A ®t}. 7] +-%] © 2 Common search
space+= aggregation level=4,8-= AF-8-3}7] wi-<l| legacy PDCCHOIl A &] 8F+= 4l 0]
QB = Ao o] Fo] d Ao g Bl
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[221] Z} search space -2 o] T g+ Z1-& sTTI configurationA| o] =7} A| 1 & &
Z 3l A flexibledt 4]-&-©| 7} 35}t < UE-specific search space®] Aggregation
level Lol That S Al1d & o &2 o5 vhiho A 5 b of] ufal A
4 4] ¥ search space?| aggregation level®l| t gt Blind decoding< 3] §+t},
[222] FAAHLE dF 59 & 63 &2 490l o2 ¢ - blind decoding©|

el g,
[223]
L {(¥;+mymod|Necp /L 1+
[224] - Legacy PDCCH
[225] O Common search space: Aggregation level L={4,8}
[226] O UE specific search space: Aggregation level L={4,8}
[227] - sPDCCH: BD <*=sTTI'Z BD X No.of sTTI in a subframe
[228] O UE specific search space: Aggregation level L={1,2}
[229] ulol 1-2. Legacy PDCCHoI i= Common search spaceWr-S 4 2] 3} 31

sPDCCHol| = UE-specific search space¥t3 4 o] $tt},

[230] B A Qb A = A o 55-¢F Wi 1-13F € 2] Common search space % < 714
sPDCCHe®l| A4 2]3}= A o] o8& == 2835 4= 91 7] w+#°l] Common search
spaceTHe legacy PDCCHell g 9] 3} a1, W} %] 2= UE-specific search space’ 55
5.5 sPDCCHel 4 2l gh& o] gt

[231] =, legacy PDCCHol| = Common search space®ll 3ll '&3}:= Aggregation level
L=4,80] A 2] ¥ 31, sPDCCHel| = UE-Specific search space®ll 3ll &3}i= Aggregation
level L=1,2,4,8°] A 2] H T},

[232] TA A o2 o E Fo] ofl 27} o] hashing function©] A 22 4= 31t}
233

[233] L {(¥ +m"ymod | Necp /L] }+i

[234] - Legacy PDCCH

[235] o Common search space: Aggregation level L={4,8}

[236] - sPDCCH: BD <*=sTTI'Z BD X No.of sTTI in a subframe

[237] o UE specific search space: Aggregation level L={1,2,4,8}

[238]  3Qt1-3. sPDCCHOll = H 4 aggregation level 3h2 A o] & a1, 1w #] search

spacei= legacy PDCCHol 74 2] gttt

[239] B A Stel| A = Z A aggregation level TH2- sPDCCHel &3} 31, Y} ] search
space®l| tll &}l A = legacy PDCCHel| &3t}

[240] o &9 & A 3GPP LTE/LTE-Advanced ¥ ¢l 4 2] ¥ search space & 7H¢
sH2 aggregation level<> L=1°] T}, wpe}A] o] o} -2 7 -§-of = 7} o
aggregation level-> 10]7] w30l & 73} -2 search space 3 0] o] 5] %] 7|

o
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ARA o g #lE 7] sPDCCHY 7HE vh& 2kl & F 8 2 8= 7 o] 7]
] 37-oll sTTIS] control overhead”7} 718 w2 HFAl © &2 @835} 4= Q1)
TAACE o & 5o =73 2 7 -5-ll = o} e ¢ -2 blind decoding©]
Aotk
L {(@ +mYmod|Ngcp i/ L| }+i
- Legacy PDCCH

O Common search space: Aggregation level L={4,8}

O UE specific search space: Aggregation level L={2.4,8}

- sSPDCCH: BD *=sTTI'& BD X No.of sTTI in a subframe

O UE specific search space: Aggregation level L={1}

HQt 1-4. sSPDSCH A/N A& 913 Lowest CCE indext= sTTI A B 32 7] 9]
w91 9] offsetS A -&3o] A o] 3l

B A| ¢tol| A = search space 2] ] WE CCE indexing %+ A A gt} 2HA)
%% 2 W5 0] CCB indox& -3 8 4 LA %, 7 -0l thebAjiz A 8 o))
ol A legacy PDCCH2} sPDCCHe| 7 ©] ¥ search space®] J&@o] L&

]

[‘3}5}7‘1 & Al Qo A= of el £} o] = 371%] 9] search space®] CCE
indexing " H & A| A $HT}

HHot 1-4-1) legacy PDCCH®} sPDCCH+= " 5= 9] search space S -4 Sttt

5= 82 legacy PDCCH} sPDCCH7}F H 9] search space S -4 31= Al &
LR A o]t

% 82 %38, legacy PDCCHS} sPDCCH 2] search space”} H =2 -4 ¥ o]
CCE index7} 247} S5 4 0 2 Yol ¥t}

HFot 1-4-2) legacy PDCCHOIl 0] A sTTI'H sPDCCHE ¢1 A3} search spaceS

LA s

5= 93= legacy PDCCH®| sTTI'H sPDCCHE ¢12 3}¢] search space & 1-/d 5Fi=

A E HEFI A o]t

%95 #2381, legacy PDCCHel o] o] A Z+2h2] sTTIE sPDCCH7} 9174 & o]
search space = 1-/d 3t} whe}A], Z+2ko] sTTIE sPDCCH2] CCE index+= legacy
PDCCH®] CCE index®l] o]0} A o] 5 7] €},

1Ot 1-4-3) legacy PDCCHOI sTTI'H offsets T4 144 Q1 search spaceE
A3t}

= 102 legacy PDCCH®I sTTI'E offset= 3L sPDCCHE ¢1°2 3} ¢] search
spaceE 1A 8F= | Al & HER Al o)t

5108 FZ3HY, legacy PDCCHOl sPDCCH7} <=2}4] © & ¢4 ¥ o] search
space s - 3.2, sSPDCCHS] CCE indexi= legacy PDCCH, sTTI#02] sPDCCH,
sTTH#12] sPDCCH, ..., sTTI#N®] sPDCCHS] 4] & o] = A H v},
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w2 o)l A 3= sTTI 719 DCI &4l & 91§ search space 778 ol th gk -4 % Q]
of thafl 71=sti o, dld WHE A Al B A de] 1 Yel7t

02X, 71X = 0] legacy PDCCH®} sPDCCHE 9] §} search
spaceE 1~/ &hi= WAl & Y ER Aol t

5118 #F2sHHE, 71X 52 legacy PDCCHE] search space& A2 % 8} 31(S1100),
sPDCCH®] search space & 4 4 $+t}(S1110).

o] 7141, 71 2] =7-& legacy PDCCH2} sSPDCCH] search space S w-2] 5Fo] -4 &
T AT

A o 2, 7] X+ legacy PDCCH®] search spacei= “J T 2] & 2 T Aggregation
level(9l], L=4,8)% 1-/d 3} 31, sSPDCCH2] search spacet™ gt 4 &2 A&
Aggregation level(¢]], L=1,2)Z -4 5} ¢] legacy PDCCH<%} sPDCCH2] search
spaceE w2 & 7 A

o] 7] 4, sPDCCH®] search spacei= Aggregation level 74 2F-& L=1=Z%}
T8}, legacy PDCCH= W™ X] Aggregation level Q! L=2,4,8% -4 ¥ =5 &
5 AT

3=, legacy PDCCH®] search spacei= Common search space® <-4 3} 21,
sPDCCH®] search spacei= UE-specific search space = 7-4 & 5 9l T},

7] A =& legacy PDCCH 9] Search space®] Aggregation levelol] ¥3F 7 1.9}
sPDCCH®] Search space®] Aggregation level®l] #3F R E g =
735 (S1120), Aggregation levelol] ¥3F A .5 sTTI configuration A] °l] 57}
Al1d g & ol A5 5 vk

% 12% B AN S whE sTTI 2 Q) 72004 DCIE A &35 Wi
IS Erd Al o 2 A, wibo] Blind decodingS < 3 &h3= W4 & W ER
ot

%128 FHxehd, @2 V1A 5 & 2 HE] legacy PDCCH®} sSPDCCHE
A1 EHH(S1200).

18] a1, Y& SsTTI configuration 4 B.& &3l legacy PDCCH<} sSPDCCH]
Search space & 1~/ 3= Aggregation level®ll &3t 4 B.E 721 $0}(S1210).

A o 2, legacy PDCCH®] Search spacet= “J T 4 &2 T Aggregation level
L=4,8% 74 ¥ 31, sPDCCH2] Search space= Jt 4] & =2 2}-2 Aggregation level
L=1,2% 74 ¥ Search space H. & 7213 5 )},

o}, sPDCCH®] Search spacei= # A~ Aggregation level L=1Z27}F -4 2 5%

Q.
o = T
T 112 B AAd Eof] wbE sTTI Z 8|9 T2 A DCIE A E38+= Wi 9
7

o)
A

3=, legacy PDCCH®] Search spacei= Common search space®l| 3l &&=
Aggregation level = -4 ¥] 31, sPDCCH 2| Search spacei= UE-specific search

space= -1~/ ¥l Search space 4 H.E A 5 Qi)
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k& 7] X = 0 2 RE 92418 Search space©l] #gF A B, =5, 22 2] PDCCHe
A o] ¥ Aggregation levelell #3H g B.E 2Rls}aL, o]l 7] %3}o] Blind
decodings 538 $Ht}(S1220).

Legacy PDCCH®| Search space?} sPDCCH®] Search spaceE 2] alal 2] &
Search space®l] ¥+ G R E vhk 2 Alm1d | gt o 24 vhido] Blind decoding 2]
=S 74 A1 7] Blind decoding S 3 & & ) =5 ghr)

Lol B-vkg o A = short TTI 7| §Fe] 3Z 9] Q) -39 4] sPUCCH, sPUSCH(short
TTI based PUSCH)$} SRS <65 918 & 52 Bl 7| A= 2 W&

A A g},

52 13 short TTI 719k & 9} 2ol A @d st 7] A= 2ke) A& F4)
WS reR Blol T

Short TTI 718Fe] 32 ¢ Q) 2ol A sTTIs= 27 BE+= 370 9] Al &2 A U
G VA5 o 2B &k A Hl ol B A E 2 B8l sTTI 71 8He] sPDSCHE
ERalkig=

DS sPDSCHE G418 42418k sPDSCHOI| o @ Ack/Nack-g sTTI 7| HHe]
sPUCCHE &3l 71%3}5L, sPUDSHE &3l =1 dlo] g of A Fhx
MNEE HAF g

o] 71, w2 27 = 370 9] Al =2 A E STTIE 3-8l Ack/NackS
A4317] 9% sPUCCHS A A 3},

71 2] PUCCHO A Ack/NackS- #1435} 7] ¢ &l 4] += format la, 1bE 7| =202
OCC(spreading) + CS(cyclic shift)y= A} & 485t} 12, sPUCCH=
Al E-o] 271 A o)A B 5 71 2] OCCE Al 2 3t Zadoff-Chu(ZC) A #2=2] CS

7]1]E Ack/Nack multiplexing AH 34 Wh21 & A|QEstr), =, 7] & F 22 el
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[Fig. 2]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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[Fig. 15]
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[Fig. 16]
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[Fig. 18]
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