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Current Downstream Frame

< Fixed # of Bytes >
Preamble TMB EPFH EMB-1 EMB-2a Parity EMB-2b EMB-3 Pad FPMB Parity
FEC (384,288) FEC (384,288)
TMB
Type/R(8b) | Timestamp(32b) | CRC(32)
< 72b >
EPFH FPMB
Type/R (6b)| Config_ID(2b) | R/DA(16b)| CRC(32) Type/R(8b) | NCP(16b) | CRC(32)
< 56b > 4+— 56b —8M8»
EMB
Type/R(8b) | Opcode (3b) | Count (5b) | MDIO Add (16b) | MDIO Data(16b) | ... | MDIO Data(16b) | CRC(32) i
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64-560b
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Proposed Downstream Frame

< Fixed # of Symbols (Bytes)

Preamble | EPFH | EMB-0 EMB-1 | EMB-2a} Parity |EMB-2b| EMB-3 Pad FPMB Parity
FEC (384,288) FEC (384,288)
EPFH

Type/R (6b) | Config_ID(2b) | Timestamp(32b) | Resp Fm (8) | RF/DA(16b) | CRC(32)

< 96b > FPMB

Type/R(8b) | NCP(16b) | CRC(8)

— 32bh ——m8M8>

EMB

Type/R(5b) | Opcode (3b) | Count (8b) | MDIO Add (16b) | MDIO Data(16b) | ... | MDIO Data(16b) | CRC(32)

v

< 64-2752b
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Current Upstream Frame

< Fixed # of Bytes >
Preamble | EPFH EMB EMB EMB Parity EMB EMB Pad Parity
FEC (384,288) FEC (384,288)
EPFH
Type/R (9b) | SA(15b) | CRC(32)
— 56b ——— »
EMB
Type/R(8b) | Opcode (3b) | Count (5b) | MDIO Add (16b) | MDIO Data(16b) | ... | MDIO Data(16b) | CRC(32)
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Proposed Upstream Frame

A

Fixed # of Symbols

v

Probes EPFH EMB EMB EMB Parity EMB EMB Pad Parity
FEC (384,288) FEC (384,288)
EPFH
Type/R (8b) | R/SA(16b) | Resp Fm (8) | CRC(32)
<+ 56b >
EMB
Type/R(5b) | Opcode (3b) | Count (8b) | MDIO Add (16b) | MDIO Data(16b) | ... | MDIO Data(16b) | CRC(32)
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32-4199b
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New PHY Link Field

* PHY Response Frame ID (DS)
— 8 bits

— ldentifies the OFDMA Frame (i.e., RB column within a
Superframe) in which the target CNU is to begin an US PHY Link
response (PHY Link or Fine Ranging)

* Response Flag (DS)
— 1 bit
— Indicates to the CNU the type of response expected (PHY Link or
Fine Ranging)

— Note PHY Discovery window starts based on a specific DS
Message which includes a the timestamp at which to start the
window and a duration, in OFDMA Frames (see 102.4.1.3)

— Response Precedence

e 1st PHY Discovery Window
* 2nd Fine Ranging Response
* 3rd US PHY Link



PHY Link

Downstream Frame Upstream Superframe (SF)
* Fixed Duration * Configured Duration

— 8 Preamble symbols — 2-4 Probe symbols

— 120 PHY Link data symbols — 16-48 Resource Block columns

— Constraints:

* Min duration; 2.7625 ms
=2*min(Dg,) + 16*min(D,)*min(Dgg)
= 2%(20+1.25) +16*(21.25)*8
* Max duration; 9.1675 ms
=2*min(Dg,) + (48*min(D,,)*min(Dgg)
= 2%(20 + 3.75) + 48*(23.75)*8 (min RB)
= 2*(23.75) + 32*(23.75)*12( mid RB)
= 2*(23.75) + 24*(23.75)*16 (max RB)
e mustbe>5*RTT
* conforms to RB boundaries

« EMB capacity fixed by frame size & QAM-  EMB capacity determined by message
16 bit loading Count field, Superframe size & bit loading
— <168 registers — <255registers (Cnt)

— Constraints: — Constraints

* Cannot cross a frame boundary * May cross a SF boundary



Existing PHY Instruction response
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Figure 102-3—PHY Instruction response



Proposed PHY Instruction response

Superframe duration
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e : |
[ [ L | Frame 0 Re$ponse | L
CLT Frame O Instructions (CNU2) | Frame 1 (CNU 1) ! | Frame2 I
- : Response
a ' —FramelD —
cnua L L L H » Fm 1[Resp
| (@km) \ Frame 0 Instructions (CNU2) | Frame 1 (CNU1) / | Frame 2 : |
Response
3\ FramelD / VA
CNU2 \\ L I ——> Frame 0 Respdnse /1 [
(max km) N Frame 0 Instructions (CNU2) | 'Frame 1 (CNU1) // | Frame?2
_,E —
| Upstream Frames |
| Downstream Frames |
Necessary delay

Calculated by CLT

Revised Figure 102—-3—PHY Instruction response



US PHY Link

e Consists of a integer e aligns to same boundary
number of normal RB’s and placement conditions
— Number message as RBs
dependent e Precedent
— Spectrum fixed at TBD (400 — 15t PHY Discovery Window
kHz?)

— 2"d Fine Ranging
— 3rd US PHY Link
transmission

e Signaling (PHY Link, Fine
Ranging & PHY Discovery
Window) limited during
SFs containing these
signals so MAC Data rate
in a SF is constant)

— Starting subcarrier fixed by
provisioning
e Bit Loading not
necessarily restricted to
16-QAM



Some definitions

* US SC Types * Resource Element
Excluded SC: a SC in which — 1 allocated Sub-carrier
there are no for 1 symbol

transmissions allowed

Unallocated SC: a SC which
may be used for Probe
symbols but is not
allocated to any
Resource Block

Allocated SC: a SC which is
assigned to a RB to be
used for US data

transmission (either
MAC or PHY Link)

e Resource Blocks

— Contiguous spectrum of
1,4, or 8 SC’s
* No included Unallocated
SC’s
* No included Excluded SC’s
— Duration of RB
8,12 or 16 symbols



Bring-up process

Establish DS PHY Link

— CNU synchronizes (frequency & time)
to DS signal

— gathers US OFDMA Channel
Descriptor & Profile Descriptor

PHY Discovery

— Initial ranging, roughly align CNU to
US OFDMA timing/frame using timing
offset and set tx power

— Assign CNU_ID
Fine Ranging

— OFDMA fine tuning using timing
offset
* OFDMA Symbol alignment
* Superframe alignment

* Fine Ranging (cont)

Verify CNU_ID set

CLT may iterative Fine Ranging until
CNU is properly synchronized to the
US network timing

Number of iterations are not defined
in the spec and are implementation
dependent

e Establish US PHY Link

Channel/Profile descriptor
verification & update

* Probe

Channel Estimation
Precision power setting
Precision timing setting

Set Pre-equalizer Coef for all
subcarriers
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