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Conjugate Complex
MUItiply RVV1.0 version

for (int32 t i = y i< ; i++)

RISC-DSP version S

avl = vtypeE ’ MA | M2 | E32;

’_ asm volatile(" - - s":[vl] " " (vl):[avl] "xr" (avl)):;
vtype£d2 —<TA | MA | M1 | E32; . . . - asm volatile(" . ’ ;" :: [imageCcmMaskAddr]"r" (pm)) ;
asm volat 1.“(' - ;" [vl] (vl) : [avl] (avl)); vtypeE MA | M1 | E16;
for (int32 t i =0; i < ; i++) asm eI
{ asm

asm ::[aAddr]"r" (pa)) asm
asm ::[bAddr]"r" (pb)) ; I ——
asm 0 E)) Asm
asm : [rZvmAddr] "xr" (pz)) : T
asm ":[syncRd]" "(syncRd) : [rs2]"r" (rs2)); asm
} asm
syncRd = syncRd * 2; asm
asm volatile (" ) 6

"i[vl] " (vl):[avl] "xr" (avl)):;

[aAddr]"r" (pa)) ;
[bAddr]"r" (pb)) ;

'[numl]” "(numl)) ;

"z [ervAddr] "(pz))
: [syncRd]"” (syncRd) : [rs2] "r" (rs2));

}
syncRd = syncRd * :
asm volatile (" N 6

[ II-I-IIII-I nl )

B B (B I B ) B T
|||||I| | I|
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| [

' III'IIII||III|IIII|II|III!IIIIIJIIIIIJIJJIJIIII .
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Wideband Average
Power

RVV1.0 version

for (i i=0;1i«< ;i)
{
RISC DSP erS|on asm le ( : [vl) (vl):[avl] (32));
32 t vcsrAOMOROSa = ACCSFTO | MULSFTO | VXRM RNU | VXSATI1; SRS Le (' ::);//VALUL )
asm volatile( [vesrAOMOROSa] (vesrAOMOROSa) ) ; asm v . : : [(E“'A"l';’} IVM)—";:RFA%{\I’I"“)) ;
asm v ] : [numlé6 ; M(L)
avl = ; asm v le ( :: [gainShiftAddr] (VM_GAIN RVV ADDR)) ;
vtypeE = TA | MA | M1 | E32; asm v le ( : s [Nnuml6) (16)): VA (H)
asm volatile( :[vl] (vl) : [avl] (avl)); asm v le ( : [alAddr] (VMigpcli:’\[’I'ﬁ + *1)):;
for (int32_t i =0; i< ;oi++) asm v le ( :: [numlé6] (16)): / (L)
{ asm v le ( ::[numlé] (16)):
asm le ( :: [gainShiftAdrrZvw] (pg)): asm v le ( $:); (L) * (L)
asm le ( :: [a0Addr] (pa)); asm v le ( [mml 6] (16))://VA
aom. le( 1i) g asm v le ( [mulmflt] 0)):
asm le ( : [alAddr] (pb)) : asm v le ( ) \
L ‘”(‘ ) asm v le ( [numlc] ( ))://V
CELL "‘(‘ 2:); asm v le ( : [mulShfit] (0)):
S le ( 1) 7 asm v le ( $3); M1 ( * TM
: asm le ( : [result] (pz):): Y o le ( : : [numl16) (16)) ;
\Sm v (" asm v le ( 38N 6 (
e ( ) ; asm v le ( D) vsra
asm v le( t:)://VA (
asm v le ( ) VALT ra (
asm le ( 33))5
asm le( ::[accShfit] (0)):;
asm le ( ::)://VA
asm e( : [result] (*pz):):
(' e v 1] " k™
}
asm v e(" )6
[ olo. . 12,400,009, 090 |2, 450,099, 0P [2, G0P,009. PpY mmmmmmmmmmmmmmmmmma'
I T AT || 0 B |I||| i TIIIIIIIH IR
N
_- TR
P EER IR J J | |
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Complex Dynamic Scaling MAC

RVV1.0 version
RISC-DSP version for (int32_t i = 07 i < 100; i+4)

{
uint32_t vcsrAGMOROSa = ACCSFTO | MULSFTO | VXRM_RNU | VXSAT1: asm v ( : [vl] (vl) : [avl] (1)) :
asm volatile("csrw vcsr,%[vcsrAGMOROSa]l;":: [vecsrAOMEROSa] "r" (vcsrAeMeResSa)); asm v ( ) ¥
asm volatile("vdsmacini.s %[gainshift];" ::[gainshift]"r"(gainshift)); asm v ( : [vl] (vl) : [avl] ( )):
£°" (Int32:% i%= 03 i < 100; ir=2) asm v ( : : [aCdsmAddr] (VM_SRC1_ADDR)) ;
//vtypeE = TA | MA | M2 | E32; asm v ( am1 ;
asm volatile("vsetvli %[v1l], %[avl],209;":[v1l] "=&r" (v1):[avl] "r" (64)); asm v (
asm volatile("vle32.v vO, (%[aCdsmAddr]);" ::[aCdsmAddr]®r"(pa)); asm v (
asm volatile("vle32.v v2, (%[bCdsmAddr]);" ::[bCdsmAddr]”r”(pb)); asm v (
asm volatile("vdscmacjo.vv v1e,ve, v2;"::); g
//vtypeE = TA | MA | M1 | E32; asm Vv (
asm volatile("vsetvli %[vl], V[avl] 208 :[vl] "=&r" (v1):[avl] "r" (32)); asm v (
asm volatile("vdscredsum.v v12,v10; .), asm v (
asm v
asm volatile("vsetvli %[v1l], %[av1l],209;":[v1l] "=&r"™ (vl):[avl] "r" (64)); - . :
asm volatile("vle32.v v4, (%[aCdsmAddr]);" ::[aCdsmAddr]®r"(pa)):; RS
asm volatile("vle32.v vé6, (%[bCdsmAddr]);" ::[bCdsmAddr]”r"(pb)); asm v (
asm v (
asm volatile("vsetvli %[vl], %[avl],208;":[vl] "=&r" (vl):[avl] "r" (1)); asm v (
asm volatile("vmv.x.s %[result], v12;" :[result]"=&r"(*pz):); asm Vv (
asm volatile("vsetvli %[v1l], %[av1l],209;":[v1l] "=&r" (vl):[avl] "r" (64)); asm v (
asm volatile("vdscmacjo.vv v12, v4, v6;"::); asm v (
asm v (
asm volatile("vsetvli %[vl], A[avl] 268 :[vl] "=&r™ (vl):[avl] "r" (32)); asm v (
asm volatile("vdscredsum.v v14,v12; .), -
asm v (
asm volatile("vsetvli %[v1l], %[avl],208;":[vl] "=&r" (vl1l):[avl] "r" (1)); asm v (
asm volatile("vmv.x.s %[result], v14;" :[result]"=&r"(*pz):); asm v (
¥ asm v H) 5
asm volatile("fence"); ( ) :
asm v ( .
}
asm v 1 t ( ) -

I L




OSP (offset scalar product)

OSP (Offset Scalar Product) is defined as the
differential autocorrelation in the frequency -
domain direction of a total of 180 DMRS, SSS,
and the LS estimates obtained from the
differences, that is:

OSPeom Eaa 1 S.ﬁ- 0:4:239 Eﬁ..ﬁ'“" Ll I-E]Hf,-;(‘!l'J)

nid ed

OSP,., = max(real(OSP.,,),0)

For a total of 180 points of DMRS, SSS, and
the interpolated LS estimates, perform the
misaligned conjugate multiplication in the
frequency - domain. Calibration: SC16.15 *
SC16.15 = SC33.30. Accumulate the results of
59*3 = 177 multiplications to obtain
ospComm. Calibration: SC40.29. Shift 8 bits to
get SC32.22. Take the real part to obtain
ospReal:

void Test_Osp_Calc()

{
T_L1R_CSM_ComplexS32 ospRst;
MCPS_OPEN_FILE
MCPS_START_CLOCK
L1R_algo_csm_SsbMeas_CalcOsp((T_L1R_CSM_ComplexS16*)&gOspTstInData
MCPS_STOP_AND_LOG("Test_Osp_Calc_Cycle ")
MCPS_CLOSE_FILE

frcc 00000010 16 it free 000006af 1711

H/\F] clock = 1711 - 16 = 1695, 16 is start counter, 1711 is end counter, use &
/4~ 9] lib function clock( ) to get processor clock cycles.

o IR0, BRIy, RSO, [, [ESRORR o, (ARG |, o, R PEOWLAN |, o, BATRUNLANY g, (0000,
L

: : i =N - - i 1Y P [ Fe- [ e : £ [F YTV Y
T T T T TR T T T T T T T T L O T O T T T O T T T T T T T O T T T T T AT LT T O T T LT

RISC-DSP VPU cycles for OSP = 533



NSP (normal scalar product)

NSP (Normal Scalar Product) is defined as the
differential autocorrelation in the time - domain
of a total of 180 DMRS, SSS, and the LS

estimates obtained from the differences, that is:

NSP =%, 12 5 s His(k, DH; (k1 +1) =3, . 5 H(Lk)H*(I
nid 4

For a total of 180 points of DMRS, SSS, and the
interpolated LS estimates, perform the
misaligned conjugate multiplication in the time -
domain. Calibration: SC16.15 * SC16.15 =
SC33.30. Accumulate 60x2 = 120 products to
obtain nsp. Calibrate to SC40.30 and shift 8 bits
to get SC32.22:

k)

void Test_Nsp_Calc()

{
T _L1R_C5M Complex532 nspRst;

MCPS_OPEN_FILE
MCPS_START_CLOCK

L1R_algo csm SsbMeas CalcMsp((T_L1E_CSM Complex516*) gNspTestInDataRx8[&], &nspRst);

MCPS_STOP_AND_LOG("Test_Nsp_Calec_Cycle ")
MCPS_CLOSE_FILE
return;

} } i free 00000013 19 3 frec 0000049b 1179

H/NT] clock =1179 - 19 = 1160, 19 is start counter, 1179 is end counter, use &
/> |] lib function clock( ) to get processor clock cycles.

--------- 2. gon.0p0.p0g , ., , . [2.gig.oq0.pog ., , , . = 315 090.4

RISC-DSP VPU cycles for NSP = 442



