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Figure S1. a. Full range Magic Angle Spinning Solid-State NMR (MAS-ssNMR) spectra of
EA/MTFSI mixture at different mass ratio. The spectra were referenced against trimethylsilane (TMS,
0 ppm). The spinning rate of sample is 2000 Hz. b. Enlarged MAS-ssNMR spectra showing the
downfield shifting of EA signals with increasing MTFTSI content. ¢. Enlarged MAS-ssNMR spectra
showing the upfield shifting of MTFSI signals with increasing EA content.
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Figure S2. Enlarged voltage-time profiles as a supplement to Li°PCE|Li° cell performance shown in

Figure le. The cell was cycled at ImA/cm?, 0.5mAh/cm?, and r.t. The cell was rested for 60s after
charging and discharging for 0.5hr.
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Figure S3. Photographs showing the thickness of PCE film is 350 pm.

Operando X-ray Fluorescence (XRF) Microscopy [l S K-edge B P K-edge

Figure S4. High-resolution XRF images at the PCE-electrode interface showing the excellent
wettability and interface compatibility of PCE towards the electrode. As illustrated by the tube
geometry of the in-situ cell (Figure 2b), the SS electrode's diameter is slightly smaller than the inner
diameter of the Kapton® tube, allowing for its insertion into the tube. This creates a small gap between
the SS electrode and the Kapton® tube. Over cycling time, PCE infiltrates this gap in a manner similar
to its infiltration into voids during the self-healing process. Consequently, the electrode becomes
obscured by the infiltrated PCE. This observation suggests good wettability and interface compatibility
of the PCE with the electrode.
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Figure S5. S 2p, F Is, C Is, N Is, P 2p, and O Is XPS profiles of the PCE derived SEI after Ar
sputtering for 5 minutes. SOx, Li2Sx, LiF, Li20, Li3N, and Li2COs3 in SEI were mainly originated from
the electrochemical reduction of SH-SPE, while P 2p and O Is profiles suggest the successful
protection of LATP from degradation.
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Figure S6. (a) Ex-situ P K-edge XAS of LATP before and after cycling in a Li’-Li® symmetric cell
(b, ¢) Operando P K-edge XAS obtained at PCE-electrode interface (b) and bulk PCE area (c).
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Figure S7. Ti 2p, P 2p, Al 2p, and O Is XPS profiles of pristine LATP, and LATP-derived-SEI after
cycling in a Li’-Li® symmetric cell. The emergence of reduced P signal and MOx signal suggest the
degradation of LATP.
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Figure S8. Ti 2p, P 2p, Al 2p, and O Is XPS profiles of pristine PCE, and PCE-derived-SEI after
cycling in a Li%Li® symmetric cell. Ti, P, and Al signals remain unchanged because the SH-SPE-

derived SEI prevent the degradation of LATP.



LiClO, as lithium salt: [l s K-edge [iC! K-edge ] P K-edge

mn
0 hr 12 hr

200 um CI K edge
0 hr 4 hr 12 hr
) 4 hr 8 hr 12 hr

Figure S9. Individual S, Cl, and P K-edge XRF mapping showing the migration of polymer mainchain
(S), lithium salt (CI), and LATP (P).
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Figure S10. Calculated void size evolution based on the P, S, and Cl mapping.
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Figure S11. Li* transference number (tLi+) of PCE measured under a Li%-Li® symmetric cell
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Figure S12. Equivalent circuit fitting for EIS plot of Li’/PCE|Li’ cells after cycling at 0.2 mA/cm? for
48 hours. Ry, Rgb, and Rer are bulk resistance, grain boundary resistance, and charge transfer resistance,

respectively.
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Figure S13. 'H NMR spectra of EA, MTFSI, and SH-SPE showing the monomer conversion yield
and polymer structure of SH-SPE.
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Figure S14. Voltage-time profiles at 0-100 hours of solid-state Li’-Li° cells employing pristine LATP

as electrolyte. The Li’LATP|Li® before 100 hour due to rapid overpotential build-up caused by
uncontrolled side reactions.
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Figure S15. Enlarged voltage-time profiles as a supplement to Li’/SH-SPE|Li’ cell performance
shown in Figure 5a. The cell was cycled at 0.2mA/cm?, 0.5mAh/cm?, and r.t. The cell was rested for
Smins after charging and discharging for 2.5hr.
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Figure S16. Enlarged voltage-time profiles as a supplement to Li’/PCE|Li° cell performance shown in
Figure 5a. The cell was cycled at 0.2mA/cm?, 0.5mAh/cm?, and r.t. The cell was rested for Smins after
charging and discharging for 2.5hr.
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H-SSE-derived SEI
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Figure S17. O Is, S 2p, P 2p, and Al 2p XPS profiles of the H-SSE-derived-SEI after Ar sputtering
for 5 minutes. The absence of Ti, P, and Al elements in the SEI suggests complete isolation of LATP
from Li® anode by the PA-SPE buffer layer.
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Figure S19. SEM images showing the surface morphology of Li® deposits after discharging a Li°[H-
SSE|Cu cell at 0.2 mA/cm? for 10 hours at r.t.

ADF-STEM

Figure S20. Cryo-TEM images showing the morphology of Li’ deposited under H-SSE. (a)
Representative cryogenic transmission electron microscopy (Cryo-TEM) images showing the smooth
chunk morphology of the deposited Li’ with H-SSE. The image was obtained in high-angle annular
dark-field (HAADF) mode; (b) High-angle annular dark-field STEM (HAADF-STEM) image, and
energy-dispersive spectroscopic (EDS) maps of the deposited Li® with the H-SSE electrolyte. The
result shows that a thin and uniform layer of solid electrolyte interface (SEI) enriched in C, N, O, F,
and S forms on the Li’ surface; (¢) High-magnification bright-field TEM (BF-TEM) image showing
the uniform SEI formed on the Li° surface; (d) Atomic-resolution Cryo-STEM image showing the
structure of the Li® deposit and SEI. The SEI comprises nano-sized domains (e.g., Li2O indicated by

13



dash circles) with varied crystallographic orientations. The Bragg spots and polycrystalline ring in the
fast Fourier transform (FFT) correspond to the Li® (110) and Li2O (111) crystallographic planes,
respectively; (e) Enlarged image showing the interface between the SEI and the Li® deposit. The (110)
plane corresponding to Li® is identified in the image.

2.4 30
18] ——— Current 30 mA/cm?® HH '
"®1 — Voltage l 20
s ' 10l 110 E
- 0.6] 2 mA/cm? 5 HHI §
5 - I I I e
8 0.0— LT L 10 <=
(o) 1 NQ NN ‘E
> :(1)2_ HHImH 1410 %
2 e 1,
1.8 , 0
11 mAh/cm* per cycle
24 -30
32 34 36 42

Time (hour)

Figure S21. The critical current density of Li’/H-SSE|Li® cell measured at step-up current densities
and areal capacities of 1 mAh/cm?. The Voltage-time curve at lower current densities (0.2-1mA/cm?)
was shown in Figure S22. The testing temperature is 50 °C.
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Figure S22. Supplementary enlarged voltage-time profiles showing the critical current density of
Li%H-SSE|Li° cell.
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18



1Y
—
o

——H-SSE @ 10mA/cm?, 1mAh/cm?

S o5
>
s 0.0
S

-0.5

1o L cel 50°C Full range

0 300 600 900 1200 1500
Accumulative area capacity (mAh/cm?)
b 10
——H-SSE @ 10mA/cm?, 1mAh/cm?

S 0.5-
S
& 0.0
S

-0.5 1

1.0 LiO_LiO cell Enlarged 50 OC

0 20 40 60 80 100
Accumulative area capacity (mAh/cm?)
C 1.0
——H-SSE @ 10mA/cm?, 1mAh/cm?

S 05-
S
& 0.0
E )

-0.5 1

4.0 Li™Li° cell Enlarged 50 °C

1400 1420 1440 1460 1480 1500

Accumulative area capacity (mAh/cm?)

Figure S26. a, Durability of Li°/H-SSE[Li’ cells at 10mA/em?, 1mAh/em?2. b, ¢, Supplementary
enlarged profiles. The cell was rested for 30s after charging and discharging for 0.1hr.

19



{ ——H-SSE @ 20mA/cm?, 0.5mAh/cm?

2
5 1L el Full range 50°C
0 200 400 600 800 1000 1200 1400
Accumulative area capacity (mAh/cm?)
3
b ] — H-SSE @ 20mA/cm?, 0.5mAh/cm?
S
3
80
S -14
2
5 Li%-Li® cell Enlarged 50 °C
0 20 40 60 80 100
Accumulative area capacity (mAhIcmz)
c 3
5] = H-SSE @ 20mA/cm?, 0.5mAh/cm?
S
)
80
S
24
5 Li%-Li° cell Enlarged 50 °C
1200 1220 1240 1260 1280 1300

Accumulative area capacity (mAh/cm?)

Figure S27. a, Durability of Li’H-SSE|Li’ cells at 20mA/cm?, 0.5SmAh/cm?. b, ¢, Supplementary
enlarged profiles. The cell was rested for 0.1s after charging and discharging for 1.5 min.

20



Q
»
N
(o
»

LFP cathode @ 2C, 50°C " INMC811-1.6 mAh/cm? @ CI/6, r.t.
s 38 j S 4.0
g %
g 3.4 835
S S
3.0 \ 3.0
\\ BLRIARENIE
9@l 1stto4000th cycle 5E _____ 1stto 1000th cycle
0 20 40 60 80 100 120 140 0 30 60 90 120 150 180
Specific Capacity (mAh/g) Specific Capacity (mAh/g)
C 45 Zero-strain cathode @ 1C, 50 °C
01 06 mAh/cm?
N
I Charge-discharge curves of

3 H-SSE-based full cells during
long-term cycling

Voltage (V)
w
(3]

g
=)

A st
1000th 500th

1st to 3500th cycle

0 30 60 90 120 150 180
Specific Capacity (mAh/g)

N
o

Figure S28. Charge-discharge curves of H-SSE based full cells when employing LFP (a), NMC811
(b), and a high-Ni, zero-Co, zero-strain cathode (c).
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Figure S29. Overlaid S K-edge and P K-edge XRF mappings of the PCE-based in-situ cell when
cycling at 0.05 mA/cm? for 6 hours.
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Individual XRF P mapping Bl P K-edge

Figure S30. Individual P K-edge XRF mappings of the PCE-based in-situ cell when cycling at 0.05
mA/cm? for 6 hours.
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Figure S31. Size evolution of the 150-um-sized void when cycling the in-situ cell at 0.05 mA/cm?.
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Figure S32. Performance of PA-SPE-based full cells when employing the high-Ni, zero-Co, zero-
strain cathode. The left y-axis displays the discharge capacity, while the right y-axis represents the
Coulombic efficiency of the cell.
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Figure S33. SEM-EDS mapping of the cross-section of the NMC811 cathode after cycling with H-
SSE. The homogeneous distribution of N and S elements within the cathode indicates successful
infiltration of lithium salt (LiTFSI) and succinonitrile solid crystal plasticizer into the cathode pores,
thereby creating an ion conduction pathway.

6 7
a 10 —e— Storage Modulus b 10 —e— Storage Modulus
—o— Loss Modulus —o— Loss Modulus
e 10°% e
(2] (2] 6 o°
g g 10 o o—0—0© °
35 " 35 O0—O0—0—0—0—70
o 10°} o
= =
P SH-SPE : PCE
. : : - 10 , . . ;
10° 102 107 10° 0% 10° 107 10" 10°
Strain rate (1/s) Strain rate (1/s)

Figure S34. Viscoelasticity of SH-SPE (a) and PCE (b) showing the storage modulus (G') and loss
modulus (G") with increasing strain rate.
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Figure S35. Photographs showing the stretchability of SH-SPE and PCE.
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Figure S36. a, EIS plot of SS|SH-SPE|SS showing ionic conductivity of SH-SPE. SS refers to stainless
steel blocking electrodes. b, EIS plots of SS|LATP|SS and SS|PCE|SS cells showing the grain boundary
resistance and ionic conductivity.

Note: The differences in ionic conductivity between phases could cause Li* to preferentially transport
through the more conductive phase, resulting in higher local current density and leading to non-
uniform lithium deposition. In this study, the pristine SH-SPE exhibits a room temperature
conductivity of 1.1 mS/cm, while the pristine LATP has a lower room temperature conductivity of
0.024 mS/cm due to its high grain boundary resistance. However, the infiltration of SH-SPE into the
grain boundaries of LATP (Figure 1d) significantly enhances Li" conduction between LATP particles,
reducing the grain boundary resistance to 55 ohm-cm?, corresponding to a grain boundary conductivity
of 0.8 mS/cm. Thus, in the PCE, both the polymer phase and ceramic phase show comparable
conductivities of 1.1 mS/cm and 0.8 mS/cm, respectively.
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Figure S37. a, Performance of H-SSE when paired with a zero-strain cathode in pouch cells. The
effective area of the zero-strain cathode is 7.8 cm?, with a mass loading of 3.06 mg/cm?. The cell was
cycled at C/2 and 50 °C, with cut-off voltage of 2.8-4.3 V. b, Charge-discharge profiles of pouch cell
when cycling at C/2 and 50 °C.
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Figure S38. A schematic illustration of the tube battery and experimental set-up for XRF and XAS
characterization.
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Table S1. Comparison of the Li’-Li’ symmetric cell durability and full cell performance with previous

Li%-anode batteries on PEO-based solid polymer electrolytes.

a) Critical current density; b) 3V-class cathode: LiFePO4; 4V-class cathode: NMC, LiCoO, etc.

CCD? {07 0 Currentx . . Loading
References (mA/cm?) C r];;l;tLlll f:/ilelm cycle life Cat::ode %‘;;l;etm cl?f[; 7:;2::33:? (];: a;:ﬁllzg) (mAh/cm?)
v ! p- (mAh/cm?) 1y ! ! 8 xcycle number
1/2900hr/r.t. 2900 3V C/2 127/2400/84% 4.5 1836
2/1000hr/50°C 2000 3V 2C 123/4000/88% 23 1564
This work 30
5/300hr/50°C 1500 4V 1C 144/2860/80% 3 1844
10/150hr/50°C 1500 4V C/6 130/1000/71% 7.4 1600
2024 Nat. Energy 3.7 0.5/1000hr/ 500 4V C/2 210/400/80% 53 460
3V 0.5C 138/200/90% 1.5 51
2024 Nat. Nanotechnol. 2 NA 0.1/1000ht/60°C 100
3V 0.07C 130/35/95% 6.8 41
2024 Nat. Commun. 3 0.5 0.1/2250hr/90°C 225 3V 0.5C 160/1000/78% 1.6 270
2024 Nat. Mater. 4 NA 0.05/1500hr/30°C 75 3V 0.05C 147/40/92% 8.8 53
2024 Angew. Chem. * 1.1 0.4/1500hr/60°C 600 3V 2C 123/1500/80% 2 510
3V 0.1C 147/100/88% 1.2 21
2024 Energy Environ. Sci. © NA 0.1/100hr/25°C 10
4V 0.1C 152/100/66% 1.2 26
0.1/1600hr/NA 160 4V 0.1C 166/250/92% 3 161
2024 Nano Energy ’ 0.5
0.2/400hr/NA 80 4V NA 178/100/82% 10 215
2024 ACS Energy Lett. NA 0.4/500hr/70°C 200 3V 2C 130/1000/76% 2.5 425
3V 0.5C 130/250/96% 2.5 106
2023 J. Am. Chem. Soc. * NA 0.1/400hr/25°C 40
4V 0.1C 134/100/84% 2.5 4.5
2023 Angew. Chem. ' 0.3 0.1/1000hr/60°C 100 3V 0.2C 149/600/75% 1.2 122
3V 0.5C 135/300/92% 2.5 117
2023 PNAS !! 2 0.5/700hr/25°C 350
3V 0.2C 160/100/80% 8 136
2023 Nano Energy 2 NA 0.1/2000hr/60°C 200 3V 1C 127/300/99% 1 51
2023 Nano Energy 3 NA 0.5/600hr/NA 300 4V 0.5C 145/100/92% 2.2 28
3V 0.2C 155/330/95% 1.7 95
2023 Nano Energy '# 0.7 0.1/900hr/25°C 90
4V 0.1C 152/100/83% 1.1 24
2023 Nano Energy ' 0.2 0.1/320hr/60°C 32 3V 0.1C 148/100/93% NA NA
2023 Adv. Energy Mater. !¢ NA 0.3/500hr/60°C 150 3V 1C 147/300/99.7% 2 102
2022 Joule 7 NA 0.75/1300hr/r.t. 974 3V 0.25C 160/100/97% 4 68
2022 ACS Energy Lett. ' NA 0.1/445hr/70°C 45 4V C/20 160/80/80% 4.7 80
2022 Nano Energy "° NA 0.2/2400hr/60°C 480 3V 0.5C 133/1350/83% 39 895
2022 Adv. Energy Mater. 2 0.9 0.5/300hr/60°C 150 3V 0.5C 160/500/70% 3 255
2022 Energy Environ. Sci. 2! NA 0.2/2200hr/NA 440 4V 0.5C 188/1000/80% 2.5 537
KA 0.5C 158/400/98% 1.5 102
2022 Nat. Commun. 2 NA 0.1/3800hr/90°C 380
4V 0.5C 145/100/87% 1.5 25.2
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0.1/1200hr/NA 120
2022 Nat. Commun. 2 1.2 3V 0.25C 167/1200/87% 2 480
1.2/120hr/NA 144
2022 J. Am. Chem. Soc. 2* NA 0.1/500hr/70°C 50 3V C/3 151/200/86% 4 136
0.4/400hr/NA 160 3V 0.15C 160/120/78% 5 102
2021 J. Am. Chem. Soc. % 2
1.2/100hr/NA 120 4V 0.24C 140/120/86% 3 77.4
0.1/1200hr/NA 120 4V 0.1C 177/100/78% 21 450
2021 Adv. Mater. 2 NA
1/1100hr/NA 1100 4V 0.1C 163/100/89% 23 450
2021 Nano Lett. ¥’ NA 0.1/300hr/60°C 30 3V 1C 146/1000/84% 1 170
2020 Adv. Mater. 28 0.5 0.1/1300hr/NA 130 3V 0.5C 144/500/86% 2.4 204
3V C/3 160/210/97% 33 118
2020 Energy Environ. Sci. ?° NA 0.2/2500hr/NA 500
4V 0.1C 135/110/90% 3.5 82
2020 Nano Lett. 3 NA 0.1/300hr/60°C 30 3V 0.2C 140/300/95% 1.5 76.5
2020 Nano Lett. 3! NA 0.05/600hr/25°C 30 3V 0.1C 166/250/77% 5 212
1/560hr/90°C 560 3V 1C 140/200/86% 2.5 85
2020 Nano Lett. 32 NA
2/260hr/90°C 520 4V C/20 160/50/80% 2.5 27

Table S2. Comparison of the Li%-Li® symmetric cell durability and full cell performance with previous

Li%-anode batteries on beyond-PEO solid polymer electrolytes.

a) Critical current density; b) 3V-class cathode: LiFePO4; 4V-class cathode: NMC, LiCoO, etc.

CCD? 0 1 30 Currentx . . Loading
s || | S | Cuote | Curnt | oy |vostng | g
P- (mAh/cm?) ¥ 8 xcycle number
1/2900hr/r.t. 2900 3V C/2 127/2400/84% 4.5 1836
2/1000ht/50°C 2000 3V 2C 123/4000/88% 23 1564
This work 30
5/300hr/50°C 1500 4V 1C 144/2860/80% 3 1844
10/150hr/50°C 1500 4V C/6 130/1000/71% 7.4 1600
0.1/1500hr/60°C 150 3V 0.2C 160/300/99% 1.9 97
2024 Nano Lett. 3 0.5
0.5/400hr/60°C 200 4V 0.2C 150/1/NA 1.9 0.4
KA 0.5C 140/500/70% 1.5 128
2024 Angew. Chem. 3 1 0.1/200hr/NA 20
4V 0.2C 271/15/99% 11 45
2023 Nat. Commun. 3 NA 0.1/2500hr/NA 250 4V 0.5C 164/200/89% 0.8 34.4
2023 Angew. Chem. 3¢ NA 0.1/500hr/60°C 50 KA 0.1C 150/440/99% 2.5 187
2023 Angew. Chem. 3’ NA 0.1/1000hr/60°C 100 4V 0.1C 175/200/70% 3 129
0.1/1400hr/60°C 140 3V 1C 137/350/97% 2 119
2023 Angew. Chem. 3* NA
0.2/800hr/60°C 160 3V 2C 114/700/80% 2 238
2023 Adv. Mater. ¥ NA 0.5/700hr/NA 350 4V 0.5C 170/700/84% 1.8 270
2023 Adv. Mater. 4 NA 1/1000hr/NA 1000 3V 2C 128/600/92% 1.2 122
4V 2C 140/300/84% 2.3 148
2023 ACS Energy Lett. #! 0.5 0.05/2000hr/40°C 100
4V 0.2C 160/100/86% 10.6 228
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3V 1C 93/1000/95% 1.5 260
2022 Nature * NA 10/1500hr/r.t. 15000
4V 0.3C 110/100/88% 10 213
2022 Angew. Chem. 43 NA 0.5/300hr/45°C 150 3V 0.15C 159/350/82% 32 190
2022 Adv. Mater. * 24 0.1/4000hr/NA 400 3V 0.4C 160/300/96% 1.5 76.5
0.5/2200hr/NA 1100 3V 0.5C 122/1200/99% 1 204
2022 Energy Environ. Sci. 4 NA
1/800hr/NA 800 4V 2C 160/200/82% 4 172
2022 Nano Energy 4 NA 0.5/800hr/NA 400 4V 1C 150/100/89% 2 32
2022 Nano Energy 47 2 0.1/2200hr/NA 220 4V 2C 133/1500/74% 2 645
3V 2C 140/200/67% 2 68
2022 Nano Energy 4 24 0.2/3000hr/NA 600
4V 0.2C 120/150/75% 4 129
2022 Nano Energy 4 BA 0.5/1200hr/NA 600 4V 1C 128/300/99% 4.6 297
2022 Adv. Energy Mater. > 0.5 0.3/550hr/NA 165 4V 2C 130/300/90% 2.3 148
2021 Nat. Mater. 3! 1 0.2/2000hr/r.t. 400 NA NA NA NA NA
2020 Adv. Energy Mater. > NA 0.1/800hr/NA 80 4V 0.5C 191/200/85% 1.5 64

Table S3. Comparison of the Li’-Li’ symmetric cell durability and full cell performance with previous

Li%-anode batteries on self-healing solid polymer electrolytes.

a) Critical current density; b) 3V-class cathode: LiFePOs; 4V-class cathode: NMC, LiCoOz, etc.

CCD? 201 30 Currentx . . Loading
s || | G | Cuote | Curn | oy | vostng | g
p- (mAh/cm?) ¥ 8 xcycle number
1/2900hr/r.t. 2900 3V C/2 127/2400/84% 4.5 1836
2/1000hr/50°C 2000 3V 2C 123/4000/88% 23 1564
This work 30
5/300hr/50°C 1500 4V 1C 144/2860/80% 3 1844
10/150hr/50°C 1500 4V C/6 130/1000/71% 7.4 1600
2024 Nat. Commun. 33 NA 0.2/6000hr/60°C 300 (S%XN) 0.3C 602/400/99.7% 2.1 506
3V 0.3C 157/480/80% 6 490
2024 Adv. Funct. Mater. * 0.5 0.2/2100hr/NA 105
4V 0.3C 167/330/85% 1.5 106
2023 Angew. Chem. '° 0.3 0.1/1000ht/60°C 100 3V 0.2C 149/600/75% 1.2 122
2023 Mater. Horiz. ** NA 0.05/1600hr/r.t. 80 3V 0.5C 134/400/68% 2.8 190
2023 ACS Appl. Energy Mater. 5 1 1/20hr/25°C 20 NA NA NA NA NA
2023 Materials Today Energy >’ NA 0.05/1400hr/r.t. 70 3V 0.2C 150/300/94% 1.4 71
3V 0.5C 151/230/98% 3 117
2023 Adv. Funct. Mater. % NA 0.15/1300hr/NA 195
4V 0.3C 186/120/80% 3 77
2022 Energy Storage Materials > 0.1 0.05/500ht/60°C 25 3V 0.1C 160/100/92% NA NA
2022 Nano Energy # NA 0.5/1200hr/NA 600 4V 1C 128/300/99% 4.6 297
2020 Angew. Chem. *° NA 0.2/600hr/NA 120 4V 0.1C 115/200/86% 1.5 64
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2020 ACS Energy Lett. ©' NA 0.1/700hr/NA 70 4V 0.1C 112/120/80% 1.2 31
2020 ACS Macro Lett. ¢ 0.1 0.05/200ht/60°C 10 3V 0.1C 145/70/79% NA NA
2019 J. Am. Chem. Soc. % NA 0.015/0.44hr/60°C 0.006 NA NA NA NA NA
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