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Examples; assumes 8xTc worth buffering to build

256 bytes payload (64 samples per packet)

8 AXC @20MHz, 10Gbps

8*Tc ->~2.0833us
8*8 16-bit samples @20Mhz

8*RoE pkt/AxC (@10Gbps, 304 bytes) -> 1.9456 s

i fo] o} fo] o} RoE RoE RoE
i AxC; AxCe AxCs AXCs AxCs AxC. AxC: AxCo

xCo i Ctrl

~137.73ns -> ~172 bytes every 8*Tc @10Gbps
@10Gbps -> 660.48Mbps of RoE Ctrl

20 AxC @20MHz, 25Gbps

B*Te -=~2.0833ps

32 E=8 16-bit samples @20Mhz 5]
I+ - Y
: 20* Rok pkt/AxC (@ 25Gbps, 304 bytes] -= 1.5456p5 I
A
I 1
RoE l RoE [ RoE RoE RoE Ro RoE RoE ReE
AuC !_ Cirl _! AnCo Al AxCa Al Ay A AxlCa
t-,,_.—.nl |
~1 3'?.?3n5 <= ~4.30 bytes ever w B T @25Ghps l

@25Gbps <> 1.6512Gbps of RoE Ctrl
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JAssumptions:
- 10/25Gbps link
— 16 bits I/Q length
— 8*Tc interleaving

- 802.1Q and one
VLAN tag in every
packet

- 64 IQ sample pairs
per RoE packet
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Examples; assumes 8-32xTc worth buffering to

build 256 bytes payload (64 samples per packet)
16*AXC @10Mhz, 10Gbps 2*AxC @20MHz, 2.5Gbps (32xTc buf)

16*Tc -> ~4.1667us

TS2 Ts1 32*Tc > ~8.3333us

16*4 16-bit samples @10Mhz 1 52 32*8 16-bit samples @20Mhz -> 4 pkt per AxC (each 64 samples) Ts1
16*RoE pkt/AxC (@10Gbps, 304 bytes) -> 3.8912ps 8*RoE pkt for 2*AxC (@2.5Gbps, 304 bytes) -> 7.7824ps
r 1
| ROE | i RoE | | RoE | RoE RoE | RoE | RoE | RoE | RoE ROE | | RoE | | RoE | RoE ROE | ROE | RoE | RoE | RoE
| . |
AxGo 1octrl ! AxCis AxCus AxC AxCs AxC. AxCy AxCo AxCo i ctrl | AxC AxCo . AxCo AXC: AxCo AXC: AxCo
~275.47ns -> ~344 bytes every 16%Tc

~550.9ns -> ~172 bytes every 32*Tc

@10Gbps -> 660.48Mbps of RoE Ctrl @2.5Gbps -> 165.12Mbps of RoE Ctrl

64*AxC @10MHz, 40Gbps

52 16*Tc -> ~4.1667 s

JAssumptions:
- 2.5/10/40Gbps link
oy - 16 bits I/Q length
— 16 or 8*Tc interleaving

2*AxC @20MHz, 2.5Gbps - 802.1Q and one VLAN
tag in every packet

2*RoE pkt/AxC (@2.5Gbps, 304 bytes) -> 1.9456ps

e - 64 IQ sample pairs per

_— ROE packet

~137.73ns -> ~43 bytes every 8*Tc
@2.5Gbps -> 165.12Mbps unused (16*Tc would allow 86 bytes)

| |
| E |
|

Ro RoE
AXCo | | ctrl

AxCea

RoE
: AXCs

RoE
AxCs

RoE
AxC.

RoE
AxCe
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Example of a "dummy” CPRI mapper

J Assumptions:
- 10G link, 20Mhz, "*dummy” CPRI mapper.

— Control words in RoE Ctrl packets -> 240 bytes
payload per basic frame; 128bits word size.

— Pack 4 basic frames (4*Tc) into one RoE packet ->
one RoE packet is 1008 bytes (overhead 42+6).

- Buffer 32*Tc -> 2352 bytes spare after each 8 RoE
data packet:

e Raw CPRI control word payload is 512 bytes. After
reducing “unnecessary words” payload is 424 bytes
(and 432 when aligned to 16 bytes words).

S=0 256*Tc -> ~66.6667)Ls
E=0 @20Mhz -> 4*BF per RoE pkt, 64 RoE pkt; BF size 240 bytes {no ctrl word)
S=0 52 - N TS1
E=1 |
‘r 32*Tc ->~8.3333us; 10Gbps \;
| @20Mhz -> 4*BF per RoE pkt, 8 RoE pkt |
| A | S=1
| / \
PN \ L | E=0
RoEs || Spare i RoEs ROEs\v | Spare i RoE: RoE: RoEo. | Spare | RoE RoE: RoEo Y
BFos || 2352 || BFasuss BFawas1 ' 12352 | | BFws | 7 | BFww» | BFmas | | 2352 | | BFma | BFs7 | BFes
,,,,,,,,,,,,,,,,,,,,,,, L
g ‘
‘ @10Gbps 8 RoE pkt -> 6.4512ps |
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Issue with competing “"important” traffic

JWhat if there is a need to send e.qg. IEEE
1588 PTP messages in-band the same
path as RoE data packets?

— A “good” rate for PTP messages in 32 PPS.

JAssuming Tc based timing -> 32 PPSis 1
packet every 120k Tc:

— That aligns nicely with every AXC multiplexing
scheme that buffers for 8/16/32/64*Tc..

- However, PTP would compete with other RoE
Control traffic.. Solution: don’t send RoE
Control message on every slot reserved for it.
This lowers RoE Control bandwidth though.
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Concluding..

JAssuming Tc based buffering of RoE
packets to gather enough data the
available link capacity can be “large
enough” to transport periodic RoE control
packets or other Ethernet traffic:

J1Packet must fit into the available slot size
& time.
— This looks like time aware scheduling.

JIf the “other traffic” does not fit into the
available slot size & time, then:

— Interleave RoOE control over multiple packets.
— Use new Ethernet features like pre-emption..
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