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Abstract: Start of Ranging packet is used to configure the MMS UWB Packet Configuration. Configuration 1
is for UWB driven MMS and starts with a SYNC+SFD fragment, that can be used for Poll and Response. This
way use of poorer performing SPO (BASIC_PACKET) for Poll and Response can be avoided in use cases
where no additional data is needed.

Purpose: Improve UWB driven MMS link budget.
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10.39.4.

In case of UWB driven MMS, the MMS UWB packet has
SYNC+SFD fragment, which can be used to estimate carrier
frequency offset. Sending separate Poll and Response Centrol
packets is not always needed and in that case control phase
duration can be set to 0 to indicate that there are no separate
physical poll and response frames.

Proposed Change

—_
Add text: In case of UWB driven MMS the SYNC+SFD fragment

of UWB MMS packet can be used for carrier frequency offset
estimation. If there is no other reason to send a dedicated poll
and response frame, macMmsRcpPolINSlots and/or
macMmsRcpRespNSlots can be set to 0 to indicate zero length
control phase and the SYNC+SFD fragment of the UWB MMS
packet serves as the poll or the response.

« CID #266 is the main comment, 267 — 270 are implementation of an approving resolution.

x o . 8 s
Name é E’ § § % Comment Proposed Change
Pirhonen, Riku | 267 105 10.39.11.1.39 | 7 The minimum value for macMmsRcpPolINSlots can be 0 change the range from 1 - 15to 0 — 15
Pirhonen, Riku | 268 105 10.39.11.1.3.9 | 10 The minimum value for macMmsRcpRespNSlots can be 0 change the range from 1 - 15to 0 — 15
Pirhonen, Riku | 269 145 10.39.12 The minimum value for macMmsRcpPolINSlots can be 0 Change the value range for macMmsRcpPolINSlots to 0 — 15
Pirhonen, Riku | 270 145 10.39.12 The minimum value for macMmsRcpRespNSlots can be 0

Change the value range for macMmsRcpRespNSlots to 0 — 15
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Initialization

DCN 15-25-0194-00-04ab

« Initialization on NB (typical) or UWB
« Advertising Poll and Response

Initialization Channel (NB or UWB) . Time offset to Poll . ne Otiate Grqmeters
Initiator ADV AoVl Channel g P
. , change « SOR frame defines (10.39.11.3.4 )
Responder > «— N | .
e A= ; « Time offset to poll
’i\ Time .
——— | « Use of NB (Narrowband Assisted, NBA)
nging Chan L L or UWB (UWB Driven, UWBD) for poll and
Initiator REPO response

r-

Responder

igure 27—Example NBA MMS UWB sessi

NB or UWB NB or UWB

« Interleaved (typical) or non-interleaved

control and ranging frames

initializat + Length of Control, Ranging and Report

phases etc.

NB or UWB
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Initialization - Start of Ranging

Octets: 4 1 6
/7
/7
/ NB NE Full Management Mana
. o gement —_— g
/7 Time Offset | Channel Channel PHY MAC :i:an%m,u ETI._IY Mp:b hTumh:r
// Seed Map Configuration | Configuration ontiguration of Fragments
Initialization Channel (NB or UWB) ; Timgroffset to Poll
TIHALOT ADV L apv [ . . . .
POLL POLL Figure 82—Format of the Message Content field in the Start of Ranging Compact frame
R 2 ' when the Message Control field value is zero
I ADV i
Responder —aw W RESP | r
Ranging Channel i
. 1 " [rero .
LT L ) - A i i .- POLL _T SOR Message content Fleld
3 _ "1 1 UWBRanging [ _ 1~ _j__] .
Responder .................................................................................................................................... i RESP RIE(!;U i b Tlme Offset (]0'39']]‘]'3']])
T « Management PHY Configuration (10.39.11.1.3.13)
Figure 27—Example NBA MMS UWB session initialization - Control phase configuration (NB or UWB)

- Report phase configuration (NB or UWB)
- Management MAC Configuration (10.39.11.1.3.9)
+ Control phase poll slots
+ Control phase response slots
* Ranging phase duration
* Report phase duration
« Interleaved [ Non-Interleaved mode
« Ranging PHY Configuration (10.39.11.1.3.7)

+ Sequence Code Index

« UWB Channel R. Pirhonen



SOR — Time Offset to Poll DCN 15-25-0194-00-04ab

- Start of Ranging (SOR) Time offset to

Initialization Channel (NB or UWB) O Poll indicates start of its SYNC + SFD
Initiator ] ADVIL | aDv « Poll can be NB or UWB
R T | .
Responder  +—c—s AV | - Sending separate Poll and Response
| | packets in Control phase is not
Time always needed.
Ranging Channel | R o * In case of UWBD mode, the SYNC+SFD
TALOr POLL REPO frqgments of MMS UWB Packet can be
—3.- ~1"] UWB Ranging [ "3~ 3 __, used for Poll and Response.
Responder 1:_ o RESP R:zll.() ____i ° If macM msRCpPOIINSIOtS Gnd
— macMmsRcpRespNSlots are set to zero,
Figure 27—Example NBA MMS UWB sessiondnitialization Control phqse becomes zero Iength

and SOR points directly to the start of
the ranging packet
« More practical to use zero length than
make control phase optional.
If macMmsRcpPolINSlots and macMmsRcpRespNSlots are set to
zero, the SPO frame is skipped and the SOR Time Offset
points directly to the SYNC+SFD of the ranging packet
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SOR - Management PHY Configuration - MMS UWB Packet Configuration

Bits: 0-3

47

Control Phase Config

Report Phase Config

Figure 67—The Management PHY Configuration field

Table 20—Modulation selection for Control and Report phases

Control Phase Config field value,
Report Phase Config field value,

macMmsControl Phase Mode value,
macMmsReportPhase Mode value

Meaning, modulation to be selected:

Ench value selects the corresponding config # from Table 67 to specify
the O-QPSE PHY modulation mode

14 This selects the UWB modulation specified by set #1 from Table 84
15 This selects the UWE modulation specified by set #2 from Table £4
All others | Reserved

« SOR Management PHY Configuration field defines MMS

UWB Packet Configuration
» 1-8 refers to NBA-MMS, Config 2
* 14 - 15 refers to UWBD-MMS, Config 1

NBA-MMS (Config 2)

NB RSF/RIF RSF/RIF RSF/RIF RSF/RIF
4 o
1 CONTROL N RANGING PHASE |

|
macMmsRcpPolINSlots
macMmsRcpRespNSlots

UWBD-MMS (Config 1)

SPO SYNC+SFD RSF/RIF

Y
macMmsRpDuration

RSF/RIF RSF/RIF RSF/RIF

» Ll

J\

| CONTROL

RANGING PHASE |

macMmsRcpPolINSlots

Y
macMmsRpDuration

macMmsRcpRespNSlots

« Multi-millisecond (MMS) packets
« NBA-MMS (Narrowband Assisted - Config 2)
« UWBD-MMS (UWB Driven - Config 1)

- Example with total of 4 RSF/RIF fragments

* Proposed zero length Poll and Response
shall apply only to UWB-MMS (Config 1)
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SOR - Management MAC Configuration — Control, Ranging and Report Phase

Bits: 0-2 J-10 11-18 19 0 21-24 | 215-18 § 29-40 § 4144 | 4548 § 49-51 § 53-55
= o _ @ = , -
58 | #2 | 28| £ | 2E] & 3 e E 4 = Bl
2 AN N B R N N
Figure 66—The Management MAC Configuration field
Ranging Round
Control Phase Ranging Phase Report Phase
Figure 26—MMS UWE ranging phases
- y | .
macMmsRcpPolINSlots macMmsRpDuration macMms1stReportNSlots
macMmsRcpRespNSlots macMms2stReportNSlots

« Control, ranging, and report phase
+ Lengths configured with macMms parameters
NB poll typically 1.5 & 2 ms before the 15t fragment

NBA-MMS (Config 2)

NB RSF/RIF

RSF/RIF RSF/RIF

\I \I
»

RSF/RIF

Il I N \I
< >
{

CONTROL \

RANGING PHASE

>
rd

A 4

|
macMmsRcpPolINSlots
macMmsRcpRespNSlots

UWBD-MMS (Config 1)

SPO SYNC+SFD RSF/RIF

Y
macMmsRpDuration

RSF/RIF RSF/RIF

N N

RSF/RIF

J\

| CONTROL

RANGING PHASE

N
»

\ 4

macMmsRcpPolINSlots
macMmsRcpRespNSlots

Y
macMmsRpDuration

For UWB SPO (BASIC _PACKET) 2 ms total control phase length may also be preferred, shown here with 1 ms
Proposal: If macMmsRcpPolINSlots and macMmsRcpRespNSlots are set to zero, Control phase becomes zero.
If macMmsRcpPolINSlots and macMmsRcpRespNSlots are set to value 1 -15, SPO is in use.
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SOR - MMS UWB Packet Configuration 1 - Poll and Response Slots

SPO (BASIC_PACKET)

SYNC
64

PSDU
12B

118 us

SYNC
128

PSDU
12B

170 ps

SYNC+SFD

$SYNC
32

29 us

SYNC
64

52 us

UWBD-MMS (Config 1)

SPO SYNC+SFD RSF/RIF RSF/RIF RSF/RIF RSF/RIF

< \‘1\ \I \I \I \I N
7 X » » »
J\

| CONTROL "RANGING PHASE |

Y
macMmsRcpPolINSlots macMmsRpDuration
macMmsRcpRespNSlots

« Longer SPO Frame is sent at lower peak power level
« SYNC and SFD are used for Carrier Frequency Offset and timing
estimation

« If SPO is used for Poll and Response, SYNC and SFD of this longer, lower peak
power level packet defines the link budget

« If SPO is not needed, higher peak power level of the shorter SYNC and SFD
fragment can be used for Poll and Response and defines the link budget

« Higher peak power means better link budget
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UWBD-MMS SPO vs SYNC+SFD acquisition performance comparison

SPO (Defined by Management PHY Configuration Field)

Table B4—Additional mandatory operating parameter sets for HRP-EMDEV

SYNC SFD # SFD S5TS STS Sezment Data ]
Set# psg | P Tahle Leneth number of Length Rate Comments
: 16-11 <Eng Segments | (units of 512 chips) | (Mb/s)
| 64 2 8 0 1.95 TX and RX
2 128 3 16 0 1.95 TX only

Table 16—SYNC and SFD fragment parameters

N_MS5R field

value

Selected
SYNC PSR

Selected SFD
length

Selected SFD #
(refl. Table 16-11)

< 64

B

2

=64

O

]

2

SYNC+SFD (SHR), defined by the N=MSR fragment length

Short
Long

Short
Long

UWBD-MMS
SPO SYNC+SFD |RSF/RIF RSF/RIF RSF/RIF RSF/RIF
l‘CONTRof]; ~ "RANGING PHASE ~ ',
macMmsRcpPoll/RespNSlots macMmsRYpDuration
SPO 1.95 Mbit/s SYNC+SFD
SPO short SPO long Length 91 code Length 127 code
PSR64 PSR128 PSR32 PSR64 PSR32 PSR64
SYNC 46.7 ps 93.3 us 23.3us | 46.7pus | 32.6 us 65.1 us
SFD 5.8 us 1.7 ps 5.8 us 5.8 us 8.1us 8.1 us
PHR 12.8 us 12.8 us
N/A
PSDU 52.3 us 52.3 us
Total 117.6 us 170.1 us 29.1us | 52.2pus | 40.7ps | 73.2pus

Typical 91-length code cases
Short SPO vs short SYNC+SFD, SPO is 4 x longer / 4.3 x more pulses

Long SPO vs long SYNC+SFD, SPO is 3.3 x longer / 3.4 x more pulses
Both PSR 64, SPO is 2.3 x longer / 2.4 x pulses

This corresponds to 6.3 dB, 5.3 dB or 3.8 dB power level difference
SPO will significantly (~4dB) limit the UWBD-MMS SYNC performance
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SPO payload DCN 15-25-0194-00-04ab

The poll Compact frame (10.39.11.3.5 or 10.39.11.3.9) 15 used by the responder to estimate the clock
frequency offset for the reception of the imtator's subsequent MMS UWBH transmissions. Additionally, the
poll Compact frame may indicate either short-term operating parameters for the current rangmng round or
long-term operating parameters for the next and subsequent ranging rounds. The poll may optionally request

10.39.4 MMS UWB control phase

Octets: 3 3 1 variable 2 Octets: 3 1 variable 2
Message Responder RPA i Message FCS
RPA Hash RPA Prand Message ID Content FCS Hash Message ID Content

Figure 86—0ne-to-one Poll Compact Frame Content field format Figure 90—One-to-one Response Compact Frame Content field format

Octets: 2 Octets: 5

0x00, 0x00

0x00, 0x00, 0x00, 0x00, 0x00

Figure 87—Format of the Message Content field in the One-to-one Poll Compact frame Figure 91—Format of the Message Content field in the One-to-one Response Compact
when the Message Control field value is zero frame when the Message Control field value is zero

Poll compact frame content Response compact frame content
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SPO (BASIC _PACKET) for control DCN 15-25-0194-00-04ab

« Poll and Response frames are used to estimate the CFO and timing

* When you want to use SPO control?
* When Poll or Response message control field value is not 0.
- When use case requires Resolvable Private Address (RPA), Public address or Security
+ When setting short-term or long-term operating parameters

« When you don't want to use SPO control?

« For maximum link budget, when only poll and response are needed
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Interleaved mode ranging round — NBA vs UWBD with SPO DCN 15-25-0194-00-04ab

NBA-MMS UWBD-MMS with SPO
Report Report
§ ] ] ] ] §
g Pol l H i . g
s H—oe— L EETL EENTY O e S =
macMmsRcpPolINSlots
o} S
§e) §e)
e <
o o
ol o
3 3
o & ;‘. naPpguunnn > @
( )\ J
Y f
macMmsRcpRespNSlots macMmsRpDuration macMmsRcpRespNSlots macMmsRpDuration
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Interleaved mode ranging round — UWBD without SPO and with SPO

UWBD-MMS without SPO (macMmsRcpPoll/RespNSlots = 0) UWBD-MMS with SPO
Report
S r TEOm Dm0 S ) SEOm PR R
S i i i ' ' S |_| - H iil ' ' ' ' L—-l.
= 'L'tl il ipld ) SR TS AN T SRR SRV NV ST TN S AN
J |
. macMmschPoIINSIots =0 macMmsRpDuration . macMmsRcpPolINSlots
S S
< ™ = ===y
) i = H
o H o i H
4 3 S
x X s
: )
macMmsRcpRespNSlots = 0 macMmsRpDuration macMmsRcpRespNSlots macMmsRpDuration
12
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Non-interleaved mode — NBA-MMS DCN 15-25-0194-00-04ab
Example with 3 sub-rounds, 4 fragments (10.39.7)

5 i i ] 7
= : H : 1 : 1 : 1
kS I ' ' '
= > > > > P iy bl Gl oy b :1' . <*—---><L-_-'->
- | N Y ) ll
macMmsRcpPolINSlots macMmsRpDuration macMmschPoIINSIots macMmstDuratlon macMmsanReportNSIots
@
] i o] o] ] ] ] i
= B B i i i i | |
S e b 3 3§ § -y o o o
2 D e S S :: :: D S e 3124 PYPT S P
o
macMmschRespNSIots macMmstDuratlon macMms1stReportNSlots
| J\ J\ A J
I I ! I
Sub-round 1 Sub-round 2 Sub-round 3 Report (optional)
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Non-interleaved mode — UWBD-MMS with SPO DCN 15-25-0194-00-04ab
Example with 3 sub-rounds, 4 fragments (10.39.7)

Haa! ' T T ' ™ Haa!
S Pl H H i P P
1] [ i i i i i [
= o o o o 1R N N L N N | L < N il
.E Ll Ll L L LY . LY 7 N 7 N LY LY LY LY Ll (““‘)( .’
- \ X )\ Y ) \ Y )\ X J
macMmsRcpPolINSlots macMmsRpDuration macMmsRcpPolINSlots macMmsRpDuration macMms2ndReportNSlots
D 1 T T
== i i | | faln | === ] ] T T | ~===
A TR R O A B
o HE i i N N HE T [ [ Pl I 1 o
o 1. \:J \:J \:AI \:AI o ! 1 5 | N N N N N NG LEENG”2 : : 5 : : > | : > | : o : NG H :
U) Y LY LY 7 X 7 X ’4 LN LY ” » Ll Ll LN LY LY 7y X LY LY 7 X v ...’(.‘".)
& \ ' I ' J
macMmsRcpRespNSlots macMmsRpDuration macMms1stReportNSlots
\ It )\ )\ J
Y Y Y Y
Sub-round 1 Sub-round 2 Sub-round 3 Report (optional)
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Non-interleaved mode — UWBD-MMS with SPO DCN 15-25-0194-00-04ab
Example with 3 sub-rounds, 4 fragments (10.39.7)

g o nn -
8 b b b b b b P
= > > > > > >l > i > = l---'->< >
- | Y )N Y )
macMmsRcpPIINSlots macMmsRpDuration macMmstDuratmn macMms2ndReportNSlots
D 1 T T
=== T T ™ ] T £== T o T T i =1
A L L I e L L
o HE ] ] N N [ T [ [ i i i : !
o 1. \:J \:J \:AI \:AI 3! 1 5 5 N NG NG 1 : H 5 : H > | : > | I o I |
U) .‘ LY LY 7 X LY ’4 » » Ll Ll LN LY LY 7y X LY LY ‘ - ’( ‘".>
& \ ' I ' J
nIacMmschRrspNSIots macMmsRpDuration macMmslstReportNSIots
\ J | ) \ J\ J
Y Y Y Y
Sub-round 1 Sub-round 2 Sub-round 3 Report (optional)
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Non-interleaved mode — UWBD-MMS without SPO DCN 15-25-0194-00-04ab
Example with 3 sub-rounds, 4 fragments (10.39.7)

— o o] o] o] i Ha'
=] b b b b b b
o H i i i i Pl
.E LY LY LY LY 7 X 7 X ( H.J ’(
macMmschPoIINSIots macMmstDuratlon macMmschPoIINSIots macMmstDuratlon macMmsanReportNSIots
=0 =0
o
T T T 3 3 ] ] ] ] ™ ===
-H A Fa I L a
wn) l‘ rl‘ rl‘ r.‘ ‘ r g 7 X 7 X 7 X 7 X 7 X r"‘“‘“‘)“‘"‘)
& J
macMmschRespNSIots macMmstDuratlon macMms1stReportNSlots
\ 50 1 1 )
I I ! I
Sub-round 1 Sub-round 2 Sub-round 3 Report (optional)
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Summary DCN 15-25-0194-00-04ab

» Start of Ranging points to the start of SYNC + SFD

* In case of UWBD MMS, the MMS UWB packet has SYNC + SFD

» Poll and Response can be done with higher peak power level SYNC + SFD fragment
» Setting macMmsRcpPolINSlots and macMmsRcpRespNSlots to zero skips SPO packets

« SPO control packets can be used when needed (Nslots parameter value 1 - 15)
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