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[bookmark: _Toc160697200]CID #92, 839 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Pooria Pakrooh
	92
	Technical
	104
	10.38.12.2
	6
	The modes in table 10 are mandatory for NBA-UWB-MMS mode of ARDEV. Not mandatory for UWB only,
	Change to: "Table 10 provides a mandatory set of combinations of MMRS code index and gap size for NBA-UWB-MMS mode of ARDEV, used to form RSF, as described in 16.2.11.2."

	Carl Murray
	839
	Technical
	104
	10.38.12.1
	3
	In the text describing MMS configurations there are "shalls" everywher on individual configurations - how does this relate to the mandatory set(combinations). Should every "shall" setting not be exercised?
	 


Reference 
[image: ]
Proposed Resolution: 
Change the sentence in line 6, page 104, to the following one:
“Table 10 provides a set of combinations of MMRS code index and gap size, used to form RSF, as described in 16.2.11.2. This set of combinations is mandatory for HRP-ARDEV when operating in the mode of NBA-UWB MMS. HRP-ARDEV should be support the combinations in Table 10 when operating in the mode of UWB Only MMS.”


[bookmark: _Toc160697201]CID #93 (Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Pooria Pakrooh
	93
	Technical
	105
	10.38.12.4
	7
	Configs 2-4 have unequal RSF and RIF. Why do we need these?
	Clarify the reasoning for having mixed MMS sets 2-4.


Reference 
[image: A table of information with numbers

Description automatically generated with medium confidence]  
Proposed Resolution: No change to the draft-C spec.
These are from the agreed NBA-UWB MMS Technical Framework 15-23-0100-02-04ab and are called baseline modes therein. This is to enable different levels of security. Also clarified in Draft-C page 161, line 5.



[bookmark: _Toc160697202]CID #115 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Pooria Pakrooh
	115
	Technical
	155
	16.1
	18
	An HRP-ARDEV shall support mandatory features of UWB-driven MMS or NBA UWB MMS, in clause 10.38.
	Add: "An HRP-ARDEV shall support mandatory features of UWB-driven MMS or NBA UWB MMS, in clause 10.38."


Reference 
[image: A document with text on it

Description automatically generated]
Proposed Resolution: 
Change the sentence in line 18, page 155, to the following one:
“… features, either the UWB-Only MMS operation or the NBA-UWB MMS operation, and the mandatory features of the …”
Also, add the following sentence at the end of line 20, page 155:
“… based two-way ranging. The mandatory operating parameter sets for NBA-UWB MMS operation is specified in 10.38.12 and the mandatory operating parameter sets for NBA-UWB MMS operation is specified in 10.38.13.”




[bookmark: _Toc160697203]CID #117, 295 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Pooria Pakrooh
	117
	Technical
	160
	16.2.11.1
	9
	This sentence is inaccurate. The mandatory configs for UWB-driven MMS are specified in subclause 10.38.12.5. Not all of the configs here are mandatory to support for UWB-driven MMS. What is listed in 16.2.11.1 is mandatory for NBA-UWB-MMS.
	Change the sentence to: "The NBA-UWB-MMS mode shall support transmission and reception the MMS modulation packet formats specified in this subclause."

	Riku Pirhonen
	295
	General
	160
	16.2.11.1
	9
	Shall gives impression that all the specfied packet formats specified would have to be supported, adding "as" clarfies that the requirements are defined later in the subclause, and the shall doesn't apply to all possible permutations. The mandatory sets for various packet configurations are defined in 10.38.12.
	…MMS modulation packet formats as specified in this subclause.


Reference 
[image: A paper with text and a diagram

Description automatically generated]
Proposed Resolution: 
Change the sentence in line 9, page 160, to the following one:
“When operating in the mode of NBA-UWB MMS, the HRP-ARDEV shall support transmission and reception of the MMS modulation packet formats as specified in this subclause. When operating in the mode of UWB Only MMS, the HRP-ARDEV should support the MMS fragments as specified in this subclause. The mandatory parameter sets are specified in 10.38.”

[bookmark: _Toc160697204]CID #118, 297 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Pooria Pakrooh
	118
	Technical
	161
	16.2.11.1
	2
	The configs listed in this subclause are mandatory for NBA-UWB-MMS. The mandatory configs for UWB-driven MMS are specified in subclause 10.38.12.5.
	Change to: "the following are the combinations that shall be supported in the NBA-UWB-MMS mode."

	Riku Pirhonen
	297
	General
	161
	16.2.11.1
	2
	Lines 3 - 5 describe the modes that can be supported, but not all options or mode combinations are defined mandatory in 10.38.12. Change "shall" to "can", add defintion that at least one of the modes shall be supported, and add reference to the mandatory set tables in chapter 10.38.12.
	.. the following are the combinations that shall can be supported by the HRP-ARDEV. A HRP-ARDEV shall support at least one of these MMS packets and corresponding configuration sets defined in 10.38.12 table 11, 12 or 13.


Reference 
[image: A paper with text and numbers

Description automatically generated]
Proposed Resolution:
Change the sentence in line 2, page 161, to the following one:
“…, the following are the combinations for HRP-ARDEV.” 
[bookmark: _Toc160697205]CID #176 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Benjamin Rolfe
	176
	Technical
	160
	16.2.11.1
	25
	"The same pulse shape shall be used for the entire MMS packet and all the pulses within the packet shall be modulated with a constant amplitude." will any pulse shape do, or do we have a specific pulse shape to specify in some way?  E.g. reference  to pulse shape definitions (or suggestions?)
	Add reference to the pulse shape to use


Reference 
[image: A paper with text and a diagram

Description automatically generated]
Proposed Resolution: 
Change the sentence in line 25, page 160, to the following one:
“The same pulse shape following the time domain mask as specified in Figure 16-24 in 16.4.4 shall be used for the entire MMS packet and all the pulses within the packet shall be modulated with a constant amplitude.”





[bookmark: _Toc160697206]CID #215, 216, 217, 218, 840 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Billy Verso
	215
	Technical
	104
	10.38.12.2
	16
	In Table 10, it is ambiguous how MMRS set numbers, gap sizes, and periods are related.  To make it clear, should use one row for each configuration set. 
	Provide a table with one row for each configuration set so that the configurations are clear. To save space the MMRS Code Index value which is always 37 can be stated separately, and the table can probably then use 2 or 3 columns on the page.

	Billy Verso
	216
	Technical
	104
	10.38.12.2
	17
	Units MMSR period not specified here. To save space the MMRS period is not needed in the table,. Instead can just note underneath that the symbol period is (128 + 2 x Gap) x (L=4) chips.  
	Remove MMRS period column, and add a note below with the formula to calculate period.

	Billy Verso
	217
	Technical
	104
	10.38.12.2
	17
	The unit of the gap size should be specified.
	Add something to specify the gap is in unspread code bits.

	Billy Verso
	218
	Technical
	104
	10.38.12.2
	17
	Given that Table 12 Mandatory NBA UWB MMS mixed MMS configuration Sets, and Table 11 Mandatory NBA UWB MMS RSF-only MMS Configuration Sets only use MMRS indices, 21 and 27, 30, 32, 34, 36, 39, 45, 47, 48, 49 the other "Mandatory MMRS configuration sets" of Table 10 are not really mandatory since no mandatory packet uses them.  
	Reduce Table 10 to only capture the configuration numbers 21 and 27, 30, 32, 34, 36, 39, 45, 47, 48, 49 used in the mandatory packets defined in Tables 11 and 12.

	Carl Murray
	840
	Technical
	104
	10.38.12.2
	16
	What is the meaning of the Mandatory MMRS configuration sets if in subsequent mandatory RSF and RIF configurations they are not used? They draw on a subset of the "mandatory" set.
	 





Reference 
[image: A paper with numbers and text

Description automatically generated]
Proposed Resolution: 
Change Table 10 in page 104 to the following one:
	MMRS Config Set#
	MMRS Code Index
	Gap Size
	Comment

	1
	37
	0
	

	2
	37
	2
	

	3
	37
	3
	

	4
	37
	4
	

	5
	37
	5
	

	6
	37
	7
	

	7
	37
	8
	

	8
	37
	9
	

	9
	37
	10
	

	10
	37
	11
	

	11
	37
	12
	

	12
	37
	15
	

	13
	37
	16
	

	14
	37
	17
	

	15
	37
	18
	

	16
	37
	19
	

	17
	37
	21
	

	18
	37
	22
	

	19
	37
	23
	

	20
	37
	24
	

	21
	37
	25
	Note-1

	22
	37
	26
	

	23
	37
	28
	

	24
	37
	30
	

	25
	37
	31
	

	26
	37
	32
	

	27
	37
	33
	Note-2

	28
	37
	35
	

	29
	37
	36
	

	30
	37
	37
	Note-2

	31
	37
	38
	

	32
	37
	39
	Note-2

	33
	37
	42
	

	34
	37
	43
	Note-2

	35
	37
	44
	

	36
	37
	45
	Note-2

	37
	37
	46
	

	38
	37
	47
	

	39
	37
	49
	Note-2

	40
	37
	50
	

	41
	37
	51
	

	42
	37
	52
	

	43
	37
	54
	

	44
	37
	56
	

	45
	37
	57
	Note-2

	46
	37
	58
	

	47
	37
	59
	Note-2

	48
	37
	61
	Note-2

	49
	37
	64
	Note-2

	Note-1:  Selected and utilized in Table 12 to facilitate inter-operation.
Note-2:  Selected and utilized in Table 11 to facilitate inter-operation.
Note-3:  Code 37 has zero mean.
Note-4:  Gap size here determines the number of zeros to be inserted to the complementary set in Table 50 before spreading to form one MMRS symbol
Note-5:  The period of one configuration is (128 + 2xGapSize). The period of each MMRS configuration above is coprime with {31, 91, 127}.






[bookmark: _Toc160697207]CID #460 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Bin Qian
	460
	Technical
	154
	13.3.2
	15
	The details of the PSD limits are missing
	As in the comment


Reference 
[image: A paper with text and numbers

Description automatically generated]
Proposed Resolution: 
Change Table 48 to the following one:
	Frequency
	Relative Limit
	Absolute Limit

	|f-fc|>3.5 MHz
	-20 dB
	X dBm
(X depends on respective regulations)





[bookmark: _Toc160697208]CID #841 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Carl Murray
	841
	Technical
	105
	10.38.12.3
	2
	What does "NB Config #" refer to?
	 


Reference 
[image: A table of information with numbers

Description automatically generated with medium confidence]
Proposed Resolution: 
Add the following information at the end of line 22, page 104: 
“NB Config # in Table 11 refers to the set of NB configurations in Table 45 in 13.2.5.”
Add the following information at the end of line 6, page 105: 
“NB Config # in Table 12 refers to the set of NB configurations in Table 45 in 13.2.5.”



[bookmark: _Toc160697209]CID #843 (Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Carl Murray
	843
	Technical
	105
	10.38.12.3
	2
	Why is the gao size specified - it is already determined by MMRS Config Set #.
	 


Reference 
[image: A table of information with numbers

Description automatically generated with medium confidence]
Proposed Resolution: No need of changes to the draft-C spec.
This will help the reading of the spec, e.g., deriving the time duration.



[bookmark: _Toc160697210]CID #877 (Accepted, Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Carl Murray
	877
	Technical
	160
	16.2.11.1
	27
	This text does not align with Figure 176 when SYNC+SFD is part of the MMS packet and forms the first fragment (see line 20).

"Within the same MMS ... T0 the start time of the first fragment transmitted in the packet."
	Change to
"Within the same MMS packet transmission, all RSF and RIF fragments shall begin on millisecond offsets with respect to T0 the start time of the first sequence/integrity fragment transmitted in the packet."


Reference 
[image: A paper with text and a diagram

Description automatically generated]
Proposed Resolution: 
Change the sentence at line 27, page 160, to the following one:
“Within the same MMS packet transmission, all RSF and RIF fragments shall begin on millisecond offsets with respect to T0 the start time of the first ranging sequence/integrity fragment transmitted in the packet.”




[bookmark: _Toc160697211]CID #878 (Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Carl Murray
	878
	Technical
	160
	16.2.11.1
	25
	If the SYNC+SFD is a part of the MMS packet then the following text will lead to sub optimum performance.

"The same pulse shape shall be used for the entire MMS packet and all the pulses within the packet shall be modulated with a constant amplitude."
	Change to:
"The same pulse shape shall be used for the entire MMS packet and all RIF and RSF pulses within the packet shall be modulated with a constant amplitude."


Reference 
[image: A paper with text and a diagram

Description automatically generated]
Proposed Resolution: 
1. Update the following sentence at line 20, page 160, to the following one:
“These are optionally preceded by a fragment consisting of SYNC and SFD formatted according to the HPRF mode, used to obtain initial timing and frequency synchronization.
2. Add the following sentence at line 10, page 105:
“The SYNC and SFD in Table 13 shall be formatted according to the HPRF mode specified in Clause 16.”
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
More comments (not to be added to the draft spec): The default mode is to ensure the same pulse amplitude over the whole MMS packet. For the mandatory packet formats for UWB Only MMS in Table 13, the energy in different milliseconds is pretty balanced and the SYNC+SFD shall be modulated with the same pulse amplitude as other fragments. 
[image: ]

[bookmark: _Toc160697212]CID #879 (Solved)
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Carl Murray
	879
	Technical
	160
	16.2.11.1
	28
	The following text allows for a gap after the RSF only if there is RIFs. Is this gap not needed also when there are only RSFs and also a similar gap after the RIFs. If the intention is that this gap can be specified via the slot size then a note to this effect would add great clarity.

"Where the MMS packet consists of both RSF and RIF fragments, the time between the start of the last RSF and the start of first RIF shall be two milliseconds."
	 


Reference 
[image: A paper with text and a diagram

Description automatically generated]
Proposed Resolution: No need of changes to the draft-C spec.
The 2ms gap is to allow more processing time at the modem. When there are no mixing of RSFs and RIFs, the 2ms gap is not needed. 
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10.38.12 Mandatory NBA UWB MMS Operating Parameter Sets

10.38.12.1 General

To facilitate interworking and reduced testing, a subset of allowed configurations is specified as a
mandatory operating parameter set that shall be supported by compliant devices.

10.38.12.2 MMRS configurations

Table 10 provides a mandatory set of combinations of MMRS code index and gap size, used to form RSF,
as described in 16.2.11.2. The sequences selected by each code index are given in given in Table 50. All the
gap sizes are chosen such that the resulting MMRS symbol periods are coprime to {31, 91, 127}. For each
separate network, a subset may be chosen limit interference, e.g., keeping the greatest common divisor
among the MMRS symbol periods small. One such subset of gap sizes could be {0, 3, 5, 7, 9, 15, 19, 21,
25, 33, 37, 39, 43, 45, 49, 57}. Another subset of gap sizes could be {64, 61, 59, 57, 49, 45, 43, 39, 37, 33,
25,19,15,9,7,3}.

Note that a larger gap size leads to a larger MMRS symbol period. Accordingly, a smoother spectrum is
realized with a larger gap size, which enables higher energy efficiency in the sense that more energy may
be transmitted within one millisecond while meeting the UWB spectral mask.

Table 10—Mandatory MMRS configuration sets

MMRS Config MMRS
Set # Code Index

Gap Size MMRS Period with Gap

1~6 37 0,2,3,4,5,7 128 ~ 142

37 8,9,10,11, 12,15 144~ 158

37 16,17, 18,19, 21, 22 160 ~ 172

37 23,24, 25,26, 28, 30 174~ 188

37 31, 32, 33, 35, 36, 37 190 ~ 202

37 38,39, 42, 43, 44, 45 204~218

37 46, 47,49, 50, 51, 52 220~232

37 54,56, 57, 58, 59, 61, 64 236~ 256

10.38.12.3 NBA UWB MMS RSF only configurations

Table 11 provides a mandatory set of configurations for NBA UWB MMS RSF only MMS operations.
These have been chosen to bring enhanced link budget improvement allowing 16 RSFs to be coherently
combined, where each RSF utilizes the energy budget efficiently, while remaining short to reduce the
chance of collision to other MMS packets. These combine a larger gap size with a smaller MSR.

104
Copyright © 2022 |EEE. All rights reserved.
This is an unapproved |IEEE Standards Draft, subject to change.
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Table 11—Mandatory NBA UWB MMS RSF-only MMS Configuration Sets

MMRS Config

NB Config | Number of MMRS
RSFs: X

RSF Only Set #

RSF Duration (ps)
Config Gap Size
Set#

—

O |0 Q[ || s W DN

—
(=]

10.38.12.4 NBA UWB MMS configurations with RSF and RIF
Table 12 provides a mandatory set of configurations for UWB MMS packets where there is a mixture of

RSF and RIF. Note that each configuration set ensures that each RSF contains the same number of UWB
pulses as each RIF, with RSF duration < 92 ps and RIF duration of 65.6 ps.

Table 12—Mandatory NBA UWB MMS mixed MMS configuration Sets

MMRS Config

Mixed NB

MMS Set# | Config# MMRS Gap
Config Set # Size

10.38.12.5 UWB Only MMS Operating Parameter Sets

Table 13 provides the mandatory operating parameter sets for UWB only MMS operation.

105
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16. HRP UWB PHY

16.1 General

Add the following paragraph(s) at the end of subclause 16.1 just before the start of the succeeding
subclause:

The HRP UWB PHY includes optional HPRF modes with additional data modulations choices to better
support ranging modes. A device supporting these modes is termed a HRP enhanced modulations device,
(HRP-EMDEV). The HRP-EMDEYV shall support the HRP-ERDEV mandatory features for backward
compatibility, and the mandatory features of the HRP-EMDEYV specified in this clause, and elsewhere in
this standard.

The HRP UWB PHY includes optional modes supporting the sensing functionality described in 10.39. An
HRP UWB PHY device supporting these sensing modes is termed an HRP sensing device (HRP-SDEV).
The HRP-SDEV shall support the HRP-EMDEV mandatory features, and the mandatory features of the
HRP-SDEV specified in this clause, and elsewhere in this standard.

The HRP UWB PHY includes an optional mode that improves the first path sensitivity by combining a
sequence of fragments each sent in a separate millisecond to utilize the allowed per millisecond regulatory
transmit power budget. A device supporting this UWB multi-millisecond (MMS) mode is termed an HRP
advanced ranging device HRP-ARDEV. The HRP-ARDEYV shall support the HRP-EMDEV mandatory
features, and the mandatory features of the HRP-ARDEV specified in this clause, and elsewhere in this
standard. Clause 10.38 describes the MMS operation and the details of the MAC and PHY interactions
involved in MMS based two-way ranging.

The HRP UWB PHY includes an optional dynamic data mode with a special PHR arrangement, described
in 16.2.7.4, allowing dynamic selection between modulation rates and coding schemes. A device supporting
this is termed an HRP low-latency data device, HRP-LLDDEV. The HRP-LLDDEV shall support the
HRP-EMDEV mandatory features, and the mandatory features of the HRP-LLDDEV specified in this
clause, and elsewhere in this standard.

The HRP-EMDEYV shall support at least one of HRP-SDEV, HRP-ARDEV or HRP-LLDDEV.

The HRP UWB PHY also includes an optional wake-up radio mode of operation. A device with the ability
to send the wake-up sequence is termed a wake-up transmitter device (WU-TXDEV) while a device with
the ability to be awakened by receiving the wake-up sequence is termed a wake-up receiver device
(WU-RXDEYV). These are individually optional, i.e., a WU-TXDEV need not be a WU-RXDEV and vice

versa.

NOTE—It is possible for an individual implementation to support more than one set of functionalities and, for
example, to support the functionality of HRP-LLDDEYV and HRP-SDEV and HRP-ARDEV in a single device.

16.2 HRP UWB PPDU format

16.2.1 General
Add the following paragraph(s) and figure(s) at the end of subclause 16.2.1:
155
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The HRP-SDEV may optionally support an additional mode of sensing using the SENS packet
configuration one, where all three fields (SYNC, SFD, and SENS) use the same length 127 code from
Table 16-8, with spreading factor of L=4.

In the receiver a CIR report is generated per active SENS segment per receiver antenna. No CIR report is
required from other fields of the packet. A sensing CIR report may be optionally generated from other
(non-sensing) packets.

16.2.11 Multi-millisecond ranging packet format

16.2.11.1 General

The HRP-ARDEYV shall support transmission and reception the MMS modulation packet formats specified
in this subclause.

In the MMS modulation, the packet, which is intended for ranging measurements, consists of a series of
ranging fragments each sent in a separate millisecond to utilize the per millisecond regulatory transmit
power budget, i.e., where each fragment is sent at close to the regulatory limit, allowing the receiver to use
multiple fragments to improve sensitivity.

The general format of the transmitted MMS packet is shown in Figure 176.

1ms 1ms (X-2) ms H 2ms 1ms (Y-2) ms

RSF 1 RSF2| eeeecce- RSF X RIF 1 RIF2 | e=ece== RIFY

time

MMRS

MMRS STS

The same pulse shape shall be used for the entire MMS packet and all the pulses within the packet shall be
modulated with a constant amplitude.

Within the same MMS packet transmission, all RSF and RIF fragments shall begin on millisecond offsets
with respect to Ty the start time of the first fragment transmitted in the packet. Where the MMS packet
consists of both RSF and RIF fragments, the time between the start of the last RSF and the start of first RIF
shall be two milliseconds.

160
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Where X and Y are the number of RSF and RIF fragments respectively in the MMS UWB packet, the
following are the combinations that shall be supported by the HRP-ARDEV.

RSF only MMS packets, i.e., where Y =0 and X € {1, 2, 4, 8, 16}.
RIF only MMS packets, i.e., where X=0and Y € {1, 2, 4, 8}
Mixed RSF/RIF packets, i.e., where X=1and Y € {2, 4, 8}, or where X=Y € {1, 2, 4, 8}

Where the MMS packet includes RSF fragments, the RMARKER is defined as the peak of the first pulse in
the first RSF in the packet. Where the MMS packet includes RIF fragments, additional RIF RMARKERSs
are defined for each RIF fragment, as the peak of the first pulse in the RIF and the peak of the last peak in
the RIF. These RMARKER positions are illustrated by the small vertical arrows in Figure 176

For two-way ranging (TWR) with MMS packets, the fragment transmissions of the transmitted MMS
packet are interleaved with fragment receptions of the received MMS response packet. Subclause 10.38
details the MMS procedures and packet exchanges.

16.2.11.2 Ranging sequence fragments (RSF)

Each RSF consists of a repetition of a selected multi-millisecond ranging sequence (MMRS) symbol. The
MMRS symbol is formed using one of a possible sixteen length-128 sequences given in Table 50, each of
which is treated as two halves A and B of length 64, with an optional gap G of equal size of up to 64 zeros,
(i.e., 0 to 64 zeros), inserted after both A and B, with the resultant code AGBG spread by the spreading
factor L=4 to generate the symbol.

The length-91 ternary codes defined in Table 16-9, or the length-127 ternary codes defined Table 16-8 may
optionally be employed, spread by the spreading factor L=4, to form the MMRS symbols.

The same MMRS shall be used for all RSFs in an MMS packet, with the length of each RSF defined by the
number MMRS symbol repetitions (MSR) used for the fragment. Each RSF in the MMS packet shall
employ the same MSR, where this MSR € {32, 40, 48, 64, 128, 256}.

Table 50—Length 128 complementary sets for the HRP-ARDEV MMRS symbols

Code index Code sequence
3 B s R et BT e
B m e
34 B it o B L
B e et o B T
35 B s e L B e +H——t+
B s B e
36 B At E e e S
B At E e R i B s TR
7 B s e B et
B S e e S R
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10.38.12 Mandatory NBA UWB MMS Operating Parameter Sets

10.38.12.1 General

To facilitate interworking and reduced testing, a subset of allowed configurations is specified as a
mandatory operating parameter set that shall be supported by compliant devices.

10.38.12.2 MMRS configurations

Table 10 provides a mandatory set of combinations of MMRS code index and gap size, used to form RSF,
as described in 16.2.11.2. The sequences selected by each code index are given in given in Table 50. All the
gap sizes are chosen such that the resulting MMRS symbol periods are coprime to {31, 91, 127}. For each
separate network, a subset may be chosen limit interference, e.g., keeping the greatest common divisor
among the MMRS symbol periods small. One such subset of gap sizes could be {0, 3, 5, 7, 9, 15, 19, 21,
25, 33, 37, 39, 43, 45, 49, 57}. Another subset of gap sizes could be {64, 61, 59, 57, 49, 45, 43, 39, 37, 33,
25,19,15,9,7, 3}.

Note that a larger gap size leads to a larger MMRS symbol period. Accordingly, a smoother spectrum is

realized with a larger gap size, which enables higher energy efficiency in the sense that more energy may
be transmitted within one millisecond while meeting the UWB spectral mask.

Table 10—Mandatory MMRS configuration sets

MMRS Config MMRS

Set # Code Index MMRS Period with Gap

0,2,3,4,5,7 128 ~ 142

8,9,10,11,12, 15 144 ~158

16,17, 18, 19, 21,22 160~ 172

23,24, 25,26, 28, 30 174 ~ 188

31,32, 33, 35, 36, 37 190 ~ 202

38,39, 42, 43, 4, 45 204 ~218

46,47, 49, 50, 51, 52 220~232

54, 56, 57, 58, 59, 61, 64 236 ~256

10.38.12.3 NBA UWB MMS RSF only configurations

Table 11 provides a mandatory set of configurations for NBA UWB MMS RSF only MMS operations.
These have been chosen to bring enhanced link budget improvement allowing 16 RSFs to be coherently
combined, where each RSF utilizes the energy budget efficiently, while remaining short to reduce the
chance of collision to other MMS packets. These combine a larger gap size with a smaller MSR.
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Figure 171—Mapping of chip sequences for even-indexed symbols

13.3 O-QPSK PHY RF requirements

13.3.1 Operating frequency range

Insert the following additional bands at the end of the list in clause 13.3.1:

— 5725-5850 MHz
— 5925-6425 MHz

13.3.2 Transmit power spectral density (PSD) mask

Insert the following paragraph and table at the end of clause 13.3.2 :

When operating in the 5800 MHz or 6200 MHz band, the transmitted spectral products shall be less than
the limits specified in Table 48. For both relative and absolute limits, average spectral power shall be

measured using a 100 kHz resolution bandwidth. For the relative limit, the reference level shall be the
highest average spectral power measured within = 1 MHz of the carrier frequency.

Table 48—0-QPSK transmit PSD limits for the 5800 MHz and 6200 MHz bands

Relative limit Absolute limit

I T T

Insert the following new clause 13.3.14 at the end of clause 13.3:

13.3.14 Symbol rate clock and carrier frequency alignment

Where the O-QPSK PHY is being employed as the UWB MMS management PHY it is recommended that
both its symbol rate and carrier frequency are derived from the same clock source as the UWB PHY with
the tolerance as stipulated for the UWB PHY.
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