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About PHY naming
• Naming for 802.3cz PHYs should be considered to start writing the draft


• According to [1], the PHY naming in 802.3:

• Evolved where required

• Avoided conflicting definition 


• Not had same letter in the same position meaning something different


• Provided limited description of naming in standard 


• In [2] nGBASE-AR for 802.3cz PHYs was proposed, assuming scrambled coding 64b/66b is used as in 
other short wavelength multimode PHYs, e.g. 10GBASE-SR.


• 802.3cz PHYs naming should be consistent with the adopted baseline

• i.e. if no scrambled coding 64b/66b is used, R should be avoided in the corresponding position


• The TF is facing the development of multi-gigabit optical PHYs specification for a completely new 
application, i.e. Automotive, which demands very different requirements compared to data-centers PHYs 


• Proposed PCS/PMA baseline for 802.3cz is different (see [3]) wrt. BASE-R

• Baseline is close to 802.3bv (BASE-H) in the transmit frame structure and PMA

• However, very different in the PCS: PAM2 vs. PAM16, RS-FEC vs. MLCC, no THP


• PMD baseline will have to be consistent with automotive reliability levels, with an MDI supporting 
automotive mechanical and environmental requirements, as well as a much wider temperature range of 
operation


• Definitively, we have a very distinct PHY that should use different letters to designate the PHY type name
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PHY naming scheme (extracted from [1])
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nMTYPE-LLLm-Eo

Modulation type:
BASE Baseband
BROAD Broadband
PASS Passband

Second letter (reach/Power/PCS encoding)
B Backbone
e Lower power energy-efficient 
H PAM16-THP encoding
L Link (10BASE-FL), Long reach (2BASE-TL)
P Passive optics
R scRambled coding (64B66B)
S Short reach
W WAN coding (SONET/SDH)
X eXternal sourced coding (4B5B, 8B10B)

Additional distinction:

Plastic Optical Fibre (PoF) PHYs only
A -6dB transmit power
B -7dB transmit power
C -9dB transmit power

10GBASE-LRM only
M Multimode

(1/10Gb/s EPON PHYs only)
X eXternal sourced coding (4B5B, 8B10B)

Data rate:
2 2Mb/s
10 10Mb/s
100 100Mb/s
1000 1000Mb/s
2.5G 2.5Gb/s
5G 5Gb/s
10G 10Gb/s
10/1G 10Gb/s downstream, 1Gb/s upstream
25G 25Gb/s
40G 40Gb/s
100G 100Gb/s
400G 400Gb/s

Length/Pairs/Lanes
Optical PHY with data rate <= 1000 Mb/s (optional)

Maximum segment length in km
EPON PHYs with data rate = 1000Mb.s

10 10 km and a split ratio of at least 1:16
20 20 km and a split ratio of at least 1:16 
30 20 km and a split ratio of at least 1:32
40 20 km and a split ratio of at least 1:64

Copper PHY with data rate >= 100 Mb/s (optional)
Number of pairs used

PHY with data rate >= 10 Gb/s
Number of lanes

End (Asymmetric PHYs only)
D Downstream (OLT)
U Upstream (ONU)
O central Office
R subscriber

25Gb/s Copper PHYs
S Short reach

Optical budget (10Gb/s EPON PHYs only)
1 10 km, split ratio of at least 1:16
2 10 km, split ratio of at least 1:32 or

20 km, split ratio of at least 1:16
3 20 km, split ratio of at least 1:32
4 20 km, split ratio of at least 1:64 

nTYPEm

Modulation type:
BASE Baseband
BROAD Broadband

Segment length
Maximum segment length, rounded up to the
nearest 100 meters, divided by 100 meters

Data rate:
10 10Mb/s

Note - The PCS and PMD family names are based on use of either the first or second letter. Examples are 10GBASE-L for 
10Gb/s long wavelength PMD family and 10GBASE-R for 10Gb/s scrambled encoding PCS family.

Note: Above is naming convention for 10BASE5, 10BASE2 and 10BROAD36

First letter (Media/Wavelength/Reach)
B Bidirectional optics 
D Parallel single mode (500m)
C twin axial Copper
E Extra long λ (1510nm) / reach (40 km)
F Fiber (2 km)
K bacKplane
L Long λ (1310nm) / reach (10 km)
P Passive optics
R Red LED plastic optical fiber (PoF)
S Short λ (850nm) / reach (100 m)
T Twisted pair

nMTYPEADD
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IEEE 802.3 Ethernet Nomenclature 
nTYPE-LLLm.x10 10Mb/s

100 100Mb/s
1000 1000Mb/s
10G 10Gb/s
25G 25Gb/s
40G 40Gb/s
50G 50Gb/s
100G 100Gb/s
200G 200Gb/s
400G 400Gb/s

C     Twin axial Copper
E     Extra long wavelength (1550nm)   

/ Extended Reach
F     Fiber
K     BacKplane
L     Long wavelength (1310nm)

/ Long reach
S     Short wavelength (850nm)

/ Short reach
T     Twisted pair
Z     Coherent optical interface for

ITU-T G.709.2 compatible vendor Z

Modulation type:
BASE     Baseband

Second letter (Reach or PCS encoding)
R     ScRambled coding (64b/66b)
X     External sourced coding (4b/5b, 8b/10b)

Third letter
M     Multimode

First number:
Number of pairs or lanes
“ “      1 pair or lane
4       4 pairs or lanes
10     10 pairs or lanes

Number following decimal:
Number of optical wavelengths
“ “     1 wavelength
2      2 wavelengths

• A   Automotive Ex.  5GBASE-AR
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PHY types

Clause PHY type Clause PHY type Clause PHY type Clause PHY type Clause PHY type Clause PHY type Clause PHY type

12 1BASE5 38 1000BASE-LX 71 10GBASE-KX4 149 10GBASE-T1 141 25/10GBASE-PQX-U3 112 25GBASE-SR 140 100GBASE-LR1

61, 63 2BASE-TL 59 1000BASE-LX10 52 10GBASE-LR 100 10GPASS-XR 141 25/10GBASE-PQX-U2 113 25GBASE-T 88 100GBASE-LR4 

8 10BASE5 60 1000BASE-PX10-D 68 10GBASE-LRM 75 10/1GBASE-PRX-D1 141 25/10GBASE-PQX-D3 85 40GBASE-CR4 138 100GBASE-SR2

9.9 FOIRL 60 1000BASE-PX10-U 52 10GBASE-LW 75 10/1GBASE-PRX-U1 141 25/10GBASE-PQX-D2 87 40GBASE-ER4 86 100GBASE-SR4 

10 10BASE2 60 1000BASE-PX20-D 53 10GBASE-LX4 75 10/1GBASE-PRX-D2 141 25/10GBASE-PQG-D3 89 40GBASE-FR 86 100GBASE-SR10 

11 10BROAD36 60 1000BASE-PX20-U 158 10GBASE-BR10-D 75 10/1GBASE-PRX-U2 141 25/10GBASE-PQG-D2 84 40GBASE-KR4 154 100GBASE-ZR

14 10BASE-T 60 1000BASE-PX30-D 158 10GBASE-BR10-U 75 10/1GBASE-PRX-D3 141 25/10GBASE-PQG-U3 87 40GBASE-LR4 136 200GBASE-CR4

14 10BASE-Te 60 1000BASE-PX30-U 158 10GBASE-BR20-D 75 10/1GBASE-PRX-U3 141 25/10GBASE-PQG-U2 86 40GBASE-SR4 121 200GBASE-DR4

146 10BASE-T1L 60 1000BASE-PX40-D 158 10GBASE-BR20-U 75 10/1GBASE-PRX-D4 141 50/25GBASE-PQX-U3 113 40GBASE-T 122 200GBASE-ER4

147 10BASE-T1S 60 1000BASE-PX40-U 158 10GBASE-BR40-D 75 10/1GBASE-PRX-U4 141 50/25GBASE-PQX-U2 136 50GBASE-CR 122 200GBASE-FR4

16 10BASE-FP 115 1000BASE-RHA 158 10GBASE-BR40-U 75 10GBASE-PR-D1 141 50/25GBASE-PQG-D3 139 50GBASE-ER 137 200GBASE-KR4

17 10BASE-FB 115 1000BASE-RHB 159 25GBASE-BR10-D 75 10GBASE-PR-U1 141 50/25GBASE-PQG-D2 139 50GBASE-FR 122 200GBASE-LR4

18 10BASE-FL 115 1000BASE-RHC 159 25GBASE-BR10-U 75 10GBASE-PR-D2 141 50/10GBASE-PQX-U3 137 50GBASE-KR 138 200GBASE-SR4

61,62 10PASS-TS 38 1000BASE-SX 159 25GBASE-BR20-D 75 10GBASE-PR-U2 141 50/10GBASE-PQX-U2 139 50GBASE-LR 122 400GBASE-DR4 

58 100BASE-BX10-D 40 1000BASE-T 159 25GBASE-BR20-U 75 10GBASE-PR-D3 141 50/10GBASE-PQG-U3 138 50GBASE-SR 122 400GBASE-ER8

58 100BASE-BX10-U 98 1000BASE-T1 159 25GBASE-BR40-D 75 10GBASE-PR-U3 141 50/10GBASE-PQG-U2 162 100GBASE-CR1 151 400GBASE-LR4-6

26 100BASE-FX 126 2.5GBASE-T 159 25GBASE-BR40-U 75 10GBASE-PR-D4 141 50/10GBASE-PQX-D3 136 100GBASE-CR2 123 400GBASE-FR8 

58 100BASE-LX10 149 2.5GBASE-T1 160 50GBASE-BR10-D 75 10GBASE-PR-U4 141 50/10GBASE-PQX-D2 92 100GBASE-CR4 151 400GBASE-FR4

96 100BASE-T1 128 2.5GBASE-KX 160 50GBASE-BR10-U 141 25GBASE-PQX-U3 141 50/10GBASE-PQG-D3 85 100GBASE-CR10 123 400GBASE-LR8 

32 100BASE-T2 130 5GBASE-KR 160 50GBASE-BR20-D 141 25GBASE-PQX-U2 141 50/10GBASE-PQG-D2 140 100GBASE-DR 150 400GBASE-SR4.2

23 100BASE-T4 126 5GBASE-T 160 50GBASE-BR20-U 141 25GBASE-PQX-D3 110 25GBASE-CR 88 100GBASE-ER4 150 400GBASE-SR8

25 100BASE-TX 149 5GBASE-T1 160 50GBASE-BR40-D 141 25GBASE-PQX-D2 110 25GBASE-CR-S 140 100GBASE-FR1 121 400GBASE-SR16 

59 1000BASE-BX10-D 54 10GBASE-CX4 160 50GBASE-BR40-U 141 25GBASE-PQG-D3 114 25GBASE-ER 163 100GBASE-KR1 156 400GBASE-ZR

59 1000BASE-BX10-U 52 10GBASE-ER 52 10GBASE-SR 141 25GBASE-PQG-D2 111 25GBASE-KR 137 100GBASE-KR2

39 1000BASE-CX 52 10GBASE-EW 52 10GBASE-SW 141 25GBASE-PQG-U3 111 25GBASE-KR-S 93 100GBASE-KR4 

70 1000BASE-KX 72 10GBASE-KR 55 10GBASE-T 141 25GBASE-PQG-U2 114 25GBASE-LR 94 100GBASE-KP4 
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nTYPE-L1L2L3

802.3cz PHYs naming discussion

• L1: PMD 
• To indicate wavelength and/or application, as 

it is usual in other optical PHYs

• S: Short wavelength, typically used for 850nm. If 

we finally move to ~980 nm, it may produce 
confusion


• M: Middle wavelength may be an option, neither 
short (S) nor long (L)


• A: “from Automotive”

• V: “from Vehicle”


• L2: PCS/PMA 
• A, G, I, J, M, N, O, U, V, Y: not used neither in 

L1 nor in L2

• A: “from Automotive”, V: “from Vehicles”, 

• Discard G, M, because used for rate indications?

• Discard O, because it can be confused with zero?


• Discard I, because it can be confused with one?

• Discard N, becase it is usually to indicate multiple.

• J, U, Y: no direct meaning, however, it might be 

chosen. Why not?


• L3: PMD variant:  
• It was used in C/115, to differentiate among 

different PMD specs targeted to different 
applications (home, industrial, automotive) 
with different channel lengths, # inline 
connections, temperature range, etc


• … however, 802.3cz is only targeted to 
automotive


• PMD parameters will differ as function of the 
data-rate, … but it is not reason to use of 
PMD variants


• We do not need to decide yet
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L2: Multi-gigabit Automotive Optical PCS/PMA

L1: Multi-gigabit Automotive Optical PMD

BASE: baseband 

2.5G, 5G, 10G, 25G, 50G L3: Multi-gigabit Automotive Optical PMD variants
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nBASE-AU
2.5G, 5G, 10G, 25G, 50G Automotive To indicate specific PCS/PMA
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Thank you!


