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Proposal

* Define PRG (precoding granularity) for PUSCH transmission as It IS
defined for PDSCH.
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Observations:
* For 1 layer PUSCH, open-loop sub-band precoder cycling performs similar to CDD
* For 2 layers PUSCH, open-loop sub-band precoder cycling has no gain over identity matrix precoder

Benefit of open-loop sub-band precoder cycling over CDD when configured with 2Tx UL MIMO is no additional 1 port SRS is required.
And, overall SRS periodicity can be long even for moderate to high speed which saves SRS overhead and no need for full power modes.




31X

TDL-A 3Tx8Rx 3km/h PUSCH 64QAM,CR=0.7

100 @
107" F
10-2 L
o
NN)
-
m
10_3 | |~ SRS-period=10ms
—*— SRS-period=20ms
—©— SRS-period=40ms
—%—— SRS-period=80ms
4 —©— SRS-period=160ms
107 F Precoding cycle
small delay CDD
10-5 I | I |
5 6 7 8 9 10
SNR(dB)
0 TDL-A 3Tx8Rx 60km/h PUSCH 64QAM,CR=0.7
107€ = T T T T T
—%— SRS-period=10ms
—*— SRS-period=20ms
—©— SRS-period=40ms
107" —%— SRS-period=80ms | 4
—©— SRS-period=160ms
Precoding cycle
small delay CDD
1072
o
L
-
o
107
10-4 4
B
10°° :
5 6 7 8 9 10 1" 12
SNR(dB)

TDL-A 3Tx8Rx 30km/h PUSCH 64QAM,CR=0.7

—

—%— SRS-period=10ms
—%— SRS-period=20ms
—O©— SRS-period=40ms
—¥— SRS-period=80ms
—&— SRS-period=160ms
Precoding cycle
small delay CDD

6 7 8 9 10
SNR(dB)
TDL-A 3Tx8Rx 120km/h PUSCH 64QAM,CR=0.7

—%— SRS-period=10ms
—%— SRS-period=20ms
—©&— SRS-period=40ms
—k— SRS-period=80ms
—&— SRS-period=160ms
Precoding cycle
small delay CDD

SNR(dB)

1

* Observations:

For PUSCH layer =1, open-loop sub-
band precoder cycling has similar
performance with small delay CDD
between 3 Tx, but which has better
performance (diversity gain) than
wideband PMI in case of
velocity>=30km/h, is not sensitive to
SRS periodicity.



IBLER

IBLER

1073 F

A1x

CDL D 4Tx16Rx 3km/h PUSCH 64QAM, CR 0.7

—%— SRS- penod 10ms
—%— SRS-period=20ms
—O©&— SRS-period=40ms
—*— SRS-period=80ms
—©— SRS-period=160ms

precoding cycling E

4 4.5 5 55 6 6.5
SNR(dB)
CDL-D 4Tx16Rx 60km/h PUSCH 64QAM,CR=0.7

—¥— SRS-period=10ms
—¥—— SRS-period=20ms
—©&— SRS-period=40ms
—*#—— SRS-period=80ms | o

—S— SRS-period=160ms
precoding cycling

4 5 6 7 8 9
SNR(dB)

IBLER

IBLER

CDL-D 4Tx16Rx 30km/h PUSCH 64QAM,CR=0.7

109
—*%— SRS-period=10ms
—*%—— SRS-period=20ms
—O— SRS-period=40ms
107" —%— SRS-period=80ms | 5§
—©— SRS-period=160ms
precoding cycling
1072 3
10-3 4
R
10 5
10—5 I I 1 L 1 L L L
4 4.5 5 55 6 6.5 7 7.5 8 8.5
SNR(dB)
0w CDL D 4Tx16Rx 120km/h PUSCH 64QAM,CR=0.7
107 & T
—¥— SRS-period=10ms
—%— SRS-period=20ms
—©&— SRS-period=40ms
” —*—— SRS-period=80ms
10 —©— SRS-period=160ms
precoding cycling
1072 ¢ E
3L
10 ]
10 F 3
1078 L L L L
4 5 6 7 8 9

SNR(dB)

* Observations:

* For PUSCH layer =1,
open-loop sub-band
precoder cycling
performs better In
moderate to high
speed scenario

* Performance of open-
loop precoder cycling
IS not sensitive to SRS
periodicity, hence
saves SRS overhead
especially
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* Observations:
* For PUSCH layer =1,

open-loop sub-band
precoder cycling
performs better In
moderate to high
speed scenario

Performance of open-
loop precoder cycling
IS not sensitive to SRS
periodicity, hence
saves SRS overhead
especially



