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[60]

[3E1]

A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS
resources based on two trigger types: - trigger type O: higher layer signalling - trigger
type 1: DCI formats 0/4/1A for FDD and TDD and DCI formats 2B/2C/2D for TDD.
In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the
same subframe in the same serving cell, the UE shall only transmit the trigger type 1
SRS transmission.A UE may be configured with SRS parameters for trigger type 0
and trigger type 1 on each serving cell. The following SRS parameters are serving cell
specific and semi-statically configurable by higher layers for trigger type 0 and for

trigger type 1. - Transmission comb ]; , as defined in subclause 5.5.3.2 of [3] for
TC

trigger type 0 and each configuration of trigger type 1 - Starting physical resource
block assignment nggc , as defined in subclause 5.5.3.2 of [3] for trigger type 0 and
each configuration of trigger type 1 - duration: single or indefinite (until disabled), as
defined in [11] for trigger type O - srs-ConfigIndex Isgs for SRS periodicity Tsgs and
SRS subframe offset T , as defined in Table 8.2-1 and Table 8.2-2 for trigger type
0 and SRS periodicity Tsgs1,and SRS subframe offset Tsgs; , as defined in Table §.2-4
and Table 8.2-5 trigger type 1 - SRS bandwidth Bggs , as defined in subclause 5.5.3.2
of [3] for trigger type 0 and each configuration of trigger type 1 - Frequency hopping
bandwidth, by, , as defined in subclause 5.5.3.2 of [3] for trigger type 0 - Cyclic shift

nih »as defined in subclause 5.5.3.1 of [3] for trigger type 0 and each configuration

of trigger type 1 - Number of antenna ports N, for trigger type 0 and each
configuration of trigger type 1For trigger type 1 and DCI format 4 three sets of SRS
parameters, srs-ConfigApDCI-Format4, are configured by higher layer signalling. The
2-bit SRS request field [4] in DCI format 4 indicates the SRS parameter set given in
Table 8.1-1. For trigger type 1 and DCI format 0, a single set of SRS parameters,
srs-ConfigApDCI-Format(, is configured by higher layer signalling. For trigger type 1
and DCI formats 1A/2B/2C/2D, a single common set of SRS parameters,

srs-Config ApDCI-Formatla2b2c, is configured by higher layer signalling. The SRS
request field is 1 bit [4] for DCI formats 0/1A/2B/2C/2D, with a type 1 SRS triggered
if the value of the SRS request field is set to '1'. A 1-bit SRS request field shall be
included in DCI formats 0/1A for frame structure type 1 and 0/1A/2B/2C/2D for
frame structure type 2 if the UE is configured with SRS parameters for DCI formats
0/1A/2B/2C/2D by higher-layer signalling.

T}& 3 23= 3GPP LTE/LTE-A A ~H oA DCI £ 40| A 2] E&] 7] 6} 15
18t SRS Request ValueE YEF 3ol T,
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(611 [32]
Value of SRS request field |Description
'00' No type 1 SRS trigger
‘01’ The 15t SRS parameter set configured by higher layers
10’ The 274 SRS parameter set configured by higher layers
11 The 34 SRS parameter set configured by higher layers

[62]

Uh& 3 3-2 3GPP LTE/LTE-A A| Z~8le]| A 2] SRS A 53} #H ¥ F7F Y88
t] A3t 9%k ot
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[63]

The serving cell specific SRS transmission bandwidths Csgs are configured by higher
layers. The allowable values are given in subclause 5.5.3.2 of [3]. The serving cell
specific SRS transmission sub-frames are configured by higher layers. The allowable
values are given in subclause 5.5.3.3 of [3]. For a TDD serving cell, SRS
transmissions can occur in UpPTS and uplink subframes of the UL/DL configuration
indicated by the higher layer parameter subframeAssignment for the serving
cell.When closed-loop UE transmit antenna selection is enabled for a given serving
cell for a UE that supports transmit antenna selection, the index a(ngsgs), of the UE
antenna that transmits the SRS at time ngs i given bya(nggs) = nsgs mod 2, for both

partial and full sounding bandwidth, and when frequency hopping is disabled (i.e.,

b}mp 2 BSRS ),
anen )= (ngps +|1sgs /2 |+ B+ | ngps/ K Jmod2 whenK iseven _ |1 where Kmod4 =0
e figps mod2 whenK is odd 0 otherwise

when frequency hopping is enabled (i.e. b, < B ),where values Bggs, byop, Ny, and

hop

nggs are given in subclause 5.5.3.2 of [3], and Bogs (where
K = H N, b, 1

b'=by,, op
regardless of the N, value), except when a single SRS transmission is configured for
the UE. If a UE is configured with more than one serving cell, the UE is not expected
to transmit SRS on different antenna ports simultaneously.A UE may be configured to
transmit SRS on Np antenna ports of a serving cell where Np may be configured by

higher layer signalling. For PUSCH transmission mode 1 Np € (01.2,4) and for
PUSCH transmission mode 2 N,e (0,1,2} with two antenna ports configured for

PUSCH and N, < (014) with 4 antenna ports configured for PUSCH. A UE

configured for SRS transmission on multiple antenna ports of a serving cell shall
transmit SRS for all the configured transmit antenna ports within one SC-FDMA
symbol of the same subframe of the serving cell. The SRS transmission bandwidth
and starting physical resource block assignment are the same for all the configured
antenna ports of a given serving cell. A UE not configured with multiple TAGs shall
not transmit SRS in a symbol whenever SRS and PUSCH transmissions happen to
overlap in the same symbol.For TDD serving cell, when one SC-FDMA symbol exists
in UpPTS of the given serving cell, it can be used for SRS transmission. When two
SC-FDMA symbols exist in UpPTS of the given serving cell, both can be used for
SRS transmission and for trigger type 0 SRS both can be assigned to the same UE.If a
UE is not configured with multiple TAGs, or if a UE is configured with multiple
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TAGs and SRS and PUCCH format 2/2a/2b happen to coincide in the same subframe
in the same serving cell, -The UE shall not transmit type O triggered SRS whenever
type O triggered SRS and PUCCH format 2/2a/2b transmissions happen to coincide in
the same subframe; -The UE shall not transmit type 1 triggered SRS whenever type 1
triggered SRS and PUCCH format 2a/2b or format 2 with HARQ-ACK transmissions
happen to coincide in the same subframe; -The UE shall not transmit PUCCH format
2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH format 2 without
HARQ-ACK transmissions happen to coincide in the same subframe.If a UE is not
configured with multiple TAGs, or if a UE is configured with multiple TAGs and SRS
and PUCCH happen to coincide in the same subframe in the same serving cell, -The
UE shall not transmit SRS whenever SRS transmission and PUCCH transmission
carrying HARQ-ACK and/or positive SR happen to coincide in the same subframe if
the parameter ackNackSRS-SimultaneousTransmission is FALSE; -For FDD-TDD
and primary cell frame structure 1, the UE shall not transmit SRS in a symbol
whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or
positive SR using shortened format as defined in subclauses 5.4.1 and 5.4.2A of [3]
happen to overlap in the same symbol if the parameter
ackNackSRS-SimultaneousTransmission is TRUE. -Unless otherwise prohibited, the
UE shall transmit SRS whenever SRS transmission and PUCCH transmission carrying
HARQ-ACK and/or positive SR using shortened format as defined in subclauses 5.4.1
and 5.4.2A of [3] happen to coincide in the same subframe if the parameter
ackNackSRS-SimultaneousTransmission is TRUE.A UE not configured with multiple
TAGs shall not transmit SRS whenever SRS transmission on any serving cells and
PUCCH transmission carrying HARQ-ACK and/or positive SR using normal PUCCH
format as defined in subclauses 5.4.1 and 5.4.2A of [3] happen to coincide in the same
subframe.In UpPTS, whenever SRS transmission instance overlaps with the PRACH
region for preamble format 4 or exceeds the range of uplink system bandwidth
configured in the serving cell, the UE shall not transmit SRS.The parameter
ackNackSRS-SimultaneousTransmission provided by higher layers determines if a
UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in
one subframe. If it is configured to support the transmission of HARQ-ACK on
PUCCH and SRS in one subframe, then in the cell specific SRS subframes of the
primary cell UE shall transmit HARQ-ACK and SR using the shortened PUCCH
format as defined in subclauses 5.4.1 and 5.4.2A of [3], where the HARQ-ACK or the
SR symbol corresponding to the SRS location is punctured. This shortened PUCCH
format shall be used in a cell specific SRS subframe of the primary cell even if the UE
does not transmit SRS in that subframe. The cell specific SRS subframes are defined
in subclause 5.5.3.3 of [3]. Otherwise, the UE shall use the normal PUCCH format
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1/1a/1b as defined in subclause 5.4.1 of [3] or normal PUCCH format 3 as defined in
subclause 5.4.2A of [3] for the transmission of HARQ-ACK and SR.Trigger type 0
SRS configuration of a UE in a serving cell for SRS periodicity, Tsgs, and SRS
subframe offset, Toge:, 1S defined in Table 8.2-1 and Table 8.2-2, for FDD and TDD
serving cell, respectively. The periodicity Tsgs of the SRS transmission is serving cell
specific and is selected from the set {2, 5, 10, 20, 40, 80, 160, 320} ms or subframes.
For the SRS periodicity Tsgs of 2 ms in TDD serving cell, two SRS resources are
configured in a half frame containing UL subframe(s) of the given serving cell. Type
0 triggered SRS transmission instances in a given serving cell for TDD serving cell
with Tsrs > 2 and for FDD serving cell are the subframes satisfying

10-1, +kewe =T ym0d e =0 where for FDD kgs ={0, 1,,,,0} is the subframe index
§ TRSRS T A offser SRS ™V

within the frame, for TDD serving cell kg is defined in Table 8.2-3. The SRS
transmission instances for TDD serving cell with Tsgs =2 are the subframes satisfying
Ksrs - Totrsee - For TDD serving cell, and a UE configured for type O triggered SRS
transmission in serving cell ¢, and the UE configured with the parameter
EIMTA-MainConfigServCell-r12 for serving cell c, if the UE does not detect an
UL/DL configuration indication for radio frame m (as described in section 13.1), the
UE shall not transmit trigger type 0 SRS in a subframe of radio frame m that is
indicated by the parameter eimta-HarqReferenceConfig-r12 as a downlink subframe
unless the UE transmits PUSCH in the same subframe.Trigger type 1 SRS
configuration of a UE in a serving cell for SRS periodicity, Tsgs 1, and SRS subframe
offset, Topre1, 1S defined in Table 8.2-4 and Table 8.2-5, for FDD and TDD serving
cell, respectively. The periodicity Tsgs; of the SRS transmission is serving cell
specific and is selected from the set {2, 5, 10} ms or subframes. For the SRS
periodicity Tsgs; of 2 ms in TDD serving cell, two SRS resources are configured in a
half frame containing UL subframe(s) of the given serving cell. A UE configured for
type 1 triggered SRS transmission in serving cell ¢ and not configured with a carrier
indicator field shall transmit SRS on serving cell ¢ upon detection of a positive SRS
request in PDCCH/EPDCCH scheduling PUSCH/PDSCH on serving cell c.A UE
configured for type 1 triggered SRS transmission in serving cell ¢ and configured with
a carrier indicator field shall transmit SRS on serving cell ¢ upon detection of a
positive SRS request in PDCCH/EPDCCH scheduling PUSCH/PDSCH with the value
of carrier indicator field corresponding to serving cell c. A UE configured for type 1
triggered SRS transmission on serving cell ¢ upon detection of a positive SRS request
in subframe n of serving cell ¢ shall commence SRS transmission in the first subframe

satisfying n+4.k>4 and for TDD serving

(101 ¢ +kgrs ~ Typser,) ) M0d Tgpg ) =0
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[64]

[65]

[66]

cell ¢ with Tsgs; > 2 and for FDD serving cell c, (kSRS _ T)ﬁw | Yymod 5 =0 for
offset b

TDD serving cell ¢ with Tsgs; =2where for FDD serving cell ¢ ks = {0.1,....9} is the

subframe index within the frame n;, for TDD serving cell ¢ kg is defined in Table
8.2-3.A UE configured for type 1 triggered SRS transmission is not expected to
receive type 1 SRS triggering events associated with different values of trigger type 1
SRS transmission parameters, as configured by higher layer signalling, for the same
subframe and the same serving cell.For TDD serving cell ¢, and a UE configured with
EIMTA-MainConfigServCell-r12 for a serving cell c, the UE shall not transmit SRS
in a subframe of a radio frame that is indicated by the corresponding
eIMTA-UL/DL-configuration as a downlink subframe.A UE shall not transmit SRS
whenever SRS and a PUSCH transmission corresponding to a Random Access
Response Grant or a retransmission of the same transport block as part of the

contention based random access procedure coincide in the same subframe.

Ijl‘% _::E. 4"1_:? FDDoﬂ ]\‘1 E‘:q 74 E]'?:] 0% '?’] 8L}_ ]\:1 EEEﬂ ?:]1 %@1 }gzg (Toffse[) 1;1_2
UE-specific SRS periodicity (Tsgs) S U EFH 30| T},

[3£4]

SRS Configuration Index I |SRS Periodicity (ms) SRS Subframe Offset
SRS

0-1 2 Isgs

2-6 5 Isgs - 2
7-16 10 Isgs - 7
17 - 36 20 Isgs - 17
37-176 40 Isks - 37
77 - 156 80 Isgs - 77
157 - 316 160 Isrs - 157
317 - 636 320 Isgs - 317
637 - 1023 reserved reserved

U 3 5% TDDOA E& A BFY 02 A e A EZ 9] F A A A (Tottey =
UE-specific SRS periodicity (Tsgs) S HHEF F o]t}
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(671  [3%5]
SRS Configuration Index I |SRS Periodicity (ms) SRS Subframe Offset
SRS
0-1 2 Lsrs
2-6 5 Isps - 2
7-16 10 Lrs - 7
17-36 20 Tsrs -17
37-76 40 Isgs - 37
77 - 156 80 Isrs -77
157 - 316 160 Isgs - 157
317 - 636 320 Isgs -317
637 - 1023 reserved reserved
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SRS Configuration Index Isgs

SRS Periodicity (ms)

SRS Subframe Offset

0 2 0,1

1 2 0,2

2 2 1,2

3 2 0,3

4 2 1,3

5 2 0,4

6 2 1,4

7 2 2,3

8 2 2,4

9 2 3,4

10- 14 5 Isgs - 10
15-24 10 Isgs - 15
25-44 20 Isgs - 25
45 -84 40 Isgs - 45
85-164 80 Isgs - 85
165 - 324 160 Isgs - 165
325 - 644 320 Isks - 325
645 - 1023 reserved reserved

3 7 TDDE 918 ks 5 HHERA 30| T}
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[70] [E7]
subframe index n
0 1 2 |13 14 |56 7 18
1st 2nd 1st 2nd
symbol |symbol symbol |symbol
of of of of
UpPTS |UpPTS UpPTS |UpPTS
kggs In case 0 1 2 3 |4 5 6 7 |8
UpPTS
length of 2
symbols
ksgs In case 1 2 (3 14 6 7 |8
UpPTS
length of 1
symbol
[71] £ 3% 82 FDDA EFA B Y 18 A B ZH Q] F A A A (Torent) 2
UE-specific SRS periodicity (Tsgs, ) S WEF o]t}
[72] [358]
SRS Configuration Index Isgs SRS Periodicity (ms) |SRS Subframe Offset
0-1 2 Isrs
2-6 5 Tsrs - 2
7-16 10 Tsrs - 7
17 - 31 reserved reserved
[73] t}e % 9= TDDo A Ed] 7 BFY 18 93 HEZH 9 A A (Tone 1) 2

UE-specific SRS periodicity (Tsgs, )& YHEFH 3E0| T
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[74] [3£9]
SRS Configuration Index Isgs SRS Periodicity (ms) [SRS Subframe Offset
0 reserved reserved
1 2 0,2
2 2 1,2
3 2 0,3
4 2 1,3
5 2 0,4
6 2 1,4
7 2 2,3
8 2 2,4
9 2 3,4
10- 14 5 Isgs - 10
15-24 10 Isgs - 15
25-31 reserved reserved

[75]
[76]

[77]

(78]

ol = 71 W1 3 %l (Analog Beamforming)

Millimeter Wave(mmW)°l| A = 3}4-o] #rolx A 5 WA o o527 ] <tel v
element2] "2 x| 7} 715310t = 30GHz W & ol Al 3142 1emZ 4] 4 by 4 cm 9]
panel®l] 0.5 lambda(3}d) 7H4 © 2 2-dimension M| & & B} 2 = 64(8x8)<] FEIL;
element 2 2| 7} 753}, 218 22 mmWoll A & th=7] 2] HE Y elementE
Abgsto] Y12 7(BF) o] 5& 59 A A& S7HA 71 7
2~ 5 F(throughput) & = U 5= Sl

o] 73-¢-oll QtElL} element 'HE A E 9h9] 2 4 £ o] 7hsdt a5
TXRU(Transceiver Unit)S 7FA] W F=3h7 24 H =2 57421 Jl 37 o]
7Fs 3t 212, 10099 71 9] QFEI L element B0l TXRUE A %] 8} 7] of] &= 8] &
Zo A A 7 2 o)A FEal), 1] & shube] TXRUC th=7l <] ¢helu}
elementE 93 (mapping)3taL o d 2 1 914 4 3 Ef(analog phase shifter) 2 5 2]

e 2 sz o] aelH 3 glvh ol el e ohd 2 W EW YA A
And

[} LIS 1A
el o)A st Wl whekuhe whE = Qlo] FEupa AEld W ¥ S &
T gl d@o] 2t

v] % & Wl & 7 (Digital BF) ¢} o} 2 1 ¥ ¥ " (analog BF)9] 57+ &8l 2 Q71 9]
oFel| Y element 2.t} 42 714221 B7) 2] TXRUE %= &lo|H ] =
W (Etel B2l = BRE L & 5 9t} o] 4-5-¢l B7/H e TXRUSH Q74 ¢
QFEN L element®] A2 WA o] wheba] xfo]i= QUARE, Al AET 4 =
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Hl o] ¥bako Brj o] &2 A3y A ¥t}

[79] %= 2a TXRU virtualization model option 1(sub-array model)& Y EFH EHo| 31, &
2b+= TXRU virtualization model option 2(full connection model)< L} E}
sty

[80] 5% 2a ¥ 5 2bv= TXRUS} QFE Y element®] A2 W21 9] t 24191 A A &&

e Tl o] 7] A TXRU virtualization =22 TXRU S| &2 21 % ¢} antenna
elements®] &¥ A Z 9 #AE ettt & 2as= TXRU7Z} sub-array©l] 12 %
WAl et =, o] 4 9-oll FHI Y elements= 3} TXRU® R 912 H o

o] ¢} @] & 2b= TXRU7Z} & e elementol] 912 H W24 & Y ERY =], 9]
7 9-l| ¢t} elementi= F.& TXRUO| AAHT} & 2a 2 & 2bol A W
ofd R 1 YA A ZEH ol & WA= A AEHE LJrl:/]r‘ﬂidr. = Woll <] 38l
opt®E 1 Wl vy o] vhako| AA ¥}, o] 7] A CSI-RS {FH| Y ZE =3}
TXRUE 2] WH L [-to-1 B 1-to-many & 5= U}

[81] stol B 2] = W1 ¥ %l (Hybrid Beamforming)

[82] L3 stolBg =Nl w S 9 ES5EE Ve B o)t

[83] New RAT Al =8l ol A = th4= 2] QFE| U 7F AFE- 5] = 729, Tl A e JI 2™
ofd® I WIxn-& A sto| B = YW 7o AL 4= . o],

ol 2 1 W1 ¥ (= RF W12 W) RF @oll A 2] 79 (Precoding) (F£3=
7 H}Ol d(Combining))& 3 8} = & 2HS ou| g}, A7) stol B e = Rl
71" & Baseband &3} RF ©- 212} 3 2] W (Precoding) ((E+=
71 ulo] \d (Combining)) S W] & AF-88F 0 2 4] RF chain 59} D/A (B53= A/D)
converter -5 & O] A A & Digital W1 2" o]l 2= e d 5 s
FHE 7HT A o] Ho Y 4o LA g upe) o] A7) slol el s H Ty
2= N7H Transceiver unit (TXRU)2}F M7) 2] &¢] 4] <telu} =2 3= 4= 3)
A, A4 oA A%E L) Data layerel] thgh Tl X E {IX -2 Nby L
FER FAE 7 oL, o] F WEE N YA E A S = TXRUE AA ofd=1
AT 2 W3ty rJfTﬁ‘ M by N Rl R=, _‘I;L_??J_Q-E— o]-lé-il W] 5z a] O] Z—LQ_E]IA»

[84] 532 7] TXRU B =] 4 QHely Aol A stolrele MIxw] 725
—7‘?”&}}—13—‘:*’-—5&15}5}740]@ ol], &= 3o A YA Rl ] 7 5=5= L7} o™,
obd 2 1 19 4= N7 o]t} tf Yo} 7FA New RAT Al 2Bl ol A = 7] A = 9]
ol R I HIEWE AE G R AT 7 A5 AAlste] S48 A
A G o Al Boy 849 xS Ao Wekg argdstar vk o
o7}, & 30l A 578 N7 €] TXRU9F M7l €] RF QFEI LS shut9] QFE L}

3 (panel) = A ©| & W, New RAT A 2 8lo| A= A& 57 2|Ql glo]|H e =

l

=

=y
Wxro] 48 7hs s H9f telut 9 2 & =4 sk Wiet7bA] ared ko gt
[85] 1A wrol He ot R 1 E %“9‘ } a5 ‘%%tﬂi}\]i FAlol e g
oljgdgZ 1 dlo| thE Fgona 7|xF+E Z | 21 % (Synchronization

signal), Al 2~ J B (System informatlon), 7)) o] % (Pagmg) Sof A= EA
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A B IQSHNA 71 Fo] 4§ B4 ol 21 WES A E upo]
BE Qo] 41 78S 7P 5 QNS Sy 290% FAS w2 5 9
[86] 4= SholHel= W E o)A BRS A E] BFH W o] Z £
E¥lolth,
(871 4% SFYADL) A% ol A F7] Ao} A28l A rel ha 4]

[88]

[89]
[90]

[91]

[92]
[93]
[94]
[95]
[96]

[97]

1]
2973 =28 1w Algsle] T ASFAL 9 t) I 40 A New RAT A 2~ El Q] A] <l
ARI7FHREIRAE A O 2 HEE = 2y AAd(EE B )
xPBCH(physical broadcast channel) & 2 g3} 31 T}, o] wjj, gk A& o] A A=
UHE St s o] £ah= ol FR I EE FA ASE 7 o, ofd R L
W A DS S48 AEl = 400 EA| g uke) o] (54 QFE|L s
-85 =) @ obdE 1 H] o] 285 o] A E %= Reference signal (RS)S] Beam
RS (BRS)E =i8hz Wets el 2 4= Ut} 7] BRS+= = 79] <HH| W 2 Eo
el AgeolE = 2l o, BRSO 7} Qte v L E= T ofd =2 1 o] O 32
AT Z 5ol A= RS F45H7] AgH RS(Reference Signal) &2 A}-8 %= RS&
BRSE st ov oh& S 0 & ¥rigd 54 Qlth. o|u], BRS9+= Ee] &7
215 Eaz xPBCH= ¢l 9f o] whdo] & Al ed = Qa5 opd 20 1) 1
REofdr a0 A8Ho HEE

= 5% U2 numerology 7F2] Al E/A4 B A & ahgnment—‘ e = A4 Q1
Lot}

New RAT(NR) Numerology 5%

NRol| 4 i= Scalable Numerology & |1 3}= W2 & 318 3}aL Qlt}. < NRY
subcarrier spacing<> (2nx15)kHz, n-> 4= Y ER 3L 91 21, nested ¥+4 ol A]
2] 9] subset T superset (at least 15,30,60,120,240, and 480kHz)7} <= & subcarrier
spacing 0. % L& ¥ 31 QJT}, o]o] & F U CP LHI = H| &S 25
2432 24 T} numerology 7Fe] A == A H A E alignmentE
A st s AA T

T3, 7} A H] 25 (eMMB, URLLC, mMTC) 3} Al 1} @ 5 (high speed 55)°ll
e} 9] 2] Al 75344 granularity 7} dynamic 8} ¥ = -2 2 numerology 7}
AAH T

New RATol 4] 2] =2 agreementi= U3} 41}

- 400 MHz 7} &+ NR carrier & &% & 9= 1+= & of] tf & = o]t} (Bandwidth).

- 100 MHz 7HA] = Rel 15 32534 &g

- Scalable numerology & #l| & $tT}, < 15KHz*(2") ©] ¥ ThH(15~480kHz).

- 81}+-2] numerology+= 31+ SCS9}F CPE ZHA| ¥, 2} SCS¢F CP+= RRC
AR EH

-ABZE Q) dol= Ims® 28 7 o] o] tHTTIA= SCSell uhe} fi=
S5 E &9, URLLC)l wet &5 (14 symbols) H+= mini-slot(URLLC) &=
multi slot ©¢] 7} & 22 TTI 23k RRC A] 1€ ¥ ¥l tH(one TTI duration determines
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[98]
[99]
[100]
[101]

[102]

how transmission is made on physical layer)

- = X.& numerology+= 1ms o} A H H T},

- ZF RB 9 Subcarrier = 1271 2 24 3o}

- &% 2] symbol §7: 7 H£3= 14 (SCS7F 60kHz XU} 2H-2- w), 14(SCS7} 60kHz
B} & )

Uh2 3 107} 3 11 LTE Al 22§10l A €] Cell ID®} root k& o] 83 Al 2
A3 e deh AL sl
[3%10]

The sequence-group number 3 inslot p  Is defined by a group hopping pattern fgh (n,) and

a sequence-shift pattern fss according to
u={fn(ny)+ fog Jmod 30

There are 17 different hopping patterns and 30 different sequence-shift patterns. Sequence-group
hopping can be enabled or disabled by means of the cell-specific parameter Group-hopping-
enabled provided by higher layers. Sequence-group hopping for PUSCH can be disabled for a
certain UE through the higher-layer parameter Disable-sequence-group-hopping despite being
enabled on a cell basis unless the PUSCH transmission corresponds to a Random Access
Response Grant or a retransmission of the same transport block as part of the contention based
random access procedure.

The group-hopping pattern fgh (ns) may be different for PUSCH, PUCCH and SRS and is given

by
0 if group hopping is disabled
Jen(ns) = 7 c(8ng +1)-2' |mod30 if group hopping is enabled
i=0 S

where the pseudo-random sequence ¢(j) is defined by clause 7.2. The pseudo-random sequence

RS
generator shall be initialized with ¢, . = {%%J at the beginning of each radio frame where ng)s
is given by clause 5.5.1.5.
The sequence-shift pattern fss definition differs between PUCCH, PUSCH and SRS.

SRS SRS _ RS RS
For SRS, the sequence-shift pattern fSS is given by fSS =np mod30 where "D s

given by clause 5.5.1.5:
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[103] [311]
Sequence hopping only applies for reference-signals of length MSEES = GNSIEB .
For reference-signals of length MSES < 6NS§B , the base sequence number y within the base
sequence group is givenby v=0.
For reference-signals of length MSRQS > (SNS%B , the base sequence number y within the base
sequence group in slot »_ is defined by
c(ny) if group hopping is disabled and sequence hopping is enabled
v {0 otherwise

where the pseudo-random sequence (i) is given by clause 7.2. The parameter Sequence-

hopping-enabled provided by higher layers determines if sequence hopping is enabled or not.
Sequence hopping for PUSCH can be disabled for a certain UE through the higher-layer parameter
Disable-sequence-group-hopping despite being enabled on a cell basis unless the PUSCH
transmission corresponds to a Random Access Response Grant or a retransmission of the same
transport block as part of the contention based random access procedure.

For SRS, the pseudo-random sequence generator shall be initialized with

RS
Cinit = [n:;_g} 25 4 (nf})s +A, )mod30 at the beginning of each radio frame where % is

given by clause 5.5.1.5and A__ is given by clause 5.5.1.3.
Sounding reference signals: nﬁ)s = NI‘;”.
- Tl
xq(m)ze B , 0£m£N§§—1
with g given by
g=|g+1/2]+v- (-]
g =Nz -(u+D/31
[104]  LTE Al2~%1o] A 2] SRS % % (hopping) 574 & th&-1} 21,

[105] - 5714 SRS E ¢] 7] ¥ (triggering type 0) A ol 7+ SRS hopping & 2H-& 423 3k},

[106] - SRS A1 & 9] @i predefined hopping pattern &2 #|| & T},

[107] - 73 3§ ¥l (Hopping pattern)~> %5 4 (UE specific) 3t 7l RRC A 19 0=
4= 5 AT, 212 (overlapping)> 3185 %] &)

[108] - A/SE-54 SRS7F A5 = M Bz 9 vith & 9§l o] -85ke] SRS7}
#5559 A%E 5 ek,

[109] - SRS T35 SuQe] A4 914 2 59 F4& vh 814 12 )

CEEES
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[110] [57211]
k(p) = k(p) + Z KTCMsc bnb
b=0
. L4,1RRC /’nSRS,h JmOd Nh b S thp
b {Fb (M) + |_4nRRC [Mszs J}mod N, otherwise

[111]
[112]

[113]
[114]

[115]

[116]
[117]

Nee modIll_, N, Nepe Od 1%, N,
(N, 12) SRS - bibyy LY b SRS i Dby VE | e N, even
F(ngs) = Hb‘:bhw N, 211, bi=b, pr
|N, /2jLnSRS /T, N if N, odd

2Ngn, +2(Ngp —1 )H—SJ + {-—Z:"fﬁ&—J, for 2ms SRS periodicity of framestructuretype?
sps =

offset_max

|(m, x10+| 1,12 )/ Tyes | otherwise

o171 A, ngrsi= A1 ZF domain®l] 4] hopping % 8 724 -&- Y EFU 31, N, = tree level

bell ¥ branches <, b‘:‘ dedicated RRCO| A Bors A A S5 24 5 Utk
% 62 LTE 23 ¥ & oA e =H ot (n=1 --> n=4).

LTE 23 & 249 A& AW et

A-5X RRC A 19 H 02 LTE 53 dE debv| el & AT 5= =], d
o] 2 A
Ces =1, Not =100, n,=1, n =1

9} %Lo] S| z% ) oh;}

tgog G EG RRCAIEYH O LTE &% J ¥ veve s 244 4=
Az, A o 2 A
UE A: By =1,by,, =0, g =22, T =10
UE B: Bgygs=2.b,, :0,nRRC =10,Ts =5
UEC Byg =30y, =2 igpe =23, Ty =2

o) ol 4% 4 9lek.

LTE A =80 A ¢] SRS OPEﬂUr A

LTE Al Z="lel| A = 2Tx 9] 75~ 7} SRS A% &30l upe} e u& A elsh=
Ao ® o] 3t}
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[118]

[119]

[120]

[3£12]
alnggs)=nsesmod2 , for both partial and full sounding

bandwidth, and when frequency hopping is disabled (i.e.,

bhop 2 BSRS )’
an -
SKS Tgpg Mod2 whenK is odd

1 where K mod4 =0 . .
/5’—{ when frequency hopping s

10 otherwise

enabled (e, b,,, < Bg),

hop

where values Bsgs, bnop, My, and rirg are given in subclause 5.5.3.
2 of [3], and
Bsrs

K= HN,, (where N, =1 regardless of the N,

b'=by,,
value), except when a single SRS transmission is configured for

the UE.

o] & o) o] A o] AW, GRS FA[] AR HE QUL XEE
B /ehs

Ol
%
52
rlr
w

FolA SRSE A5 = A 7Y = 23 52k Al olli= SRS

XPJ g Ao ube} el AdEo] AgE 5 %E}( dE 5ol K=A5). v+
F 132 A o olth

$#13)

) J(nSRS + 9| ngeg 14|+ B+ nges / K |)mod4 when K is even
a(ng.)=
S lnSRS mod 4 when K is odd

, K& SRSZE FA UL BWE coveringlf Haot X4 SRS H& =2 H
o sict.

f- {1 where K mod M =0, where M = 6,8,10 or18

10 otherwise

7“{0 where K mod N =0, where N = 6,10 or18

1 otherwise
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[121] & 3 143 SRS T3k &3 o) b2 chelut A ele] o (k=42 vhebil o)),
[122] [314]

Nsks First part of SRS ba | Second part of SRS | Third part of SRS b | Fourth part of SRS
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