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[bookmark: _Toc149662230]Resolution proposals
[bookmark: _Toc149662231]CID #11 Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	11
	Technical
	35
	10.35.3.2.1
	9
	what is this slot number used for?
	specify related procedure



Reference: [image: A document with text on it

Description automatically generated]
Discussion: Initialization slot numbering currently not needed for the NBA-UWB MMS MAC. 
Proposed resolution: Revise: Have editor remove paragraph p.35, l.9-10 (as highlighted).


[bookmark: _Toc149662232]CID #12 ReviseDefer
	Name
	Idx #
	Category
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	12
	Technical
	35
	10.35.3.3
	24
	For 1 to many case using CAP, What is IdentityResolvingKey used in ADV_POLL and ADV_RESP?
How does initiator selects one of the responders if all their RPA hash the same (corresponding to the RPA hash of ADV_POLL)? 
	clarify the addressing in this case



Reference: [image: A document with text and numbers

Description automatically generated]
Discussion: Agree that we need to clearly define the Responder Address calculation and clarify the existing subsection on private address calculation.
Proposed resolution: ReviseDefer. Change p.49, l. 13-32, subsection 10.35.9.2.1 as follows:

10.35.9.2.1 Private addresses

To impede tracking of MMS ranging devices’HRP-ARDEVs, resolvable private addresses (RPA)s are used by initiator and responder devices. To generate its a private address, every device shall be equipped withuse a 128-bit identity resolving key (IRK) and every initiator shall be equipped with a cryptographically secure pseudo random number generator (CSPRNG). The initiator shall generate and communicate a 3-octet output RPA_prand of the CSPRNG in the first message of every ranging block (in the POLL message).

A device’s 3-octet RPA_hash is then computed using its ownan IRK and the initiator’s RPA_prand as follows:

RPA_hash = AES-128-ECB(key=IdentityResolvingKey, data=RPA_prand]) % 224

where AES-128-ECB is defined in [2] (using MSB-wise zero-padded inputs) and % is the integer modulo operator. RPA_hash shall then be used by the device as it’s source RPA for its own packet transmissions.

In order to resolve an RPA of an incoming packet the receiving device shall compute RPA_hash using the IRK of an assumed sender device and the RPA_prand communicated by the initiator at the beginning of the ranging blockround. If the result of the computation matches the received RPA, the incoming packet shall be marked as resolved. Otherwise, the incoming packet shall be marked as unresolved. If marked unresolved, the receiving device should may retry recompute the RPA_hash using additional other possible IRKs from further possible sender device’s until the incoming packet is marked as resolved, or the receiving device’s list of assumed senderpossible IRKs is exhausted.

The generation and mutual exchange of IRKs among initiator(s) and responder(s) is out of scope of this standard and may be conducted using higher layer methods. Note that devices may carry multiple IRKs to, e.g., assert privacy among multiple responders and/or ranging sessions. Again, methods for association and assignment of IRKs is not defined in this standard, but may be carried out using higher layer methods.

Change in subsection "10.35.9.11 ADV-CONF" on p.59, l. 5 as follows:
The RPA H_hash field shall be set as specified in 10.35.9.2.1. Note that if private addresses are used, the IRK used in the RPA_hash computation shall be the initiator’s IRK for the one-to-many session, and each Responder Address in Message Content shall represent an eligible responder's RPA hash generated using the initiator's RPA_prand along with that responder's IRK.
Change in subsection "10.35.9.12 POLL (One-to-many)" on p.59, l. 15 as follows:
The RPA H_hash and RPA P_prand fields shall be set as specified in 10.35.9.2.1. Note that if private addresses are used, the IRK used in the RPA_hash computation shall be the initiator’s IRK for the one-to-many session, and each Responder Address in Message Content shall represent an eligible responder's RPA hash generated using the initiator's RPA_prand along with that responder's IRK.


[bookmark: _Toc149662233]CID #13 Accept/Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	13
	Technical
	41
	10.35.5
	8
	"The responder may start transmitting a first RIF fragment at RpRifOffset into the ranging phase if no RSF fragments were transmitted,"

should be RpRifOffset+600RSTU
	as in comment
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Description automatically generated]
Discussion: Agree with commenter.
Proposed resolution: Accept/Revise. Replace "RpRifOffset" by "RpRifOffset + 600 RSTU" (occurs twice only the first occurence in the highlighted text)

[bookmark: _Toc149662234]CID #14 Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	1114
	Technical
	38
	10.35.3.5.1
	34
	"The responder (controlee) may indicate the supported message control commands for each of SOR, POLL and REPORT messages in ADV-RESP." 

Should also add whether responder support ADV-CONF and its message controls
	as in comment
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Description automatically generated]
Discussion: Agree with commenter. We had introduced the more generic SMC_TLV tags to unify the SMCL tag proposals, which now enumerates the allowed message controls as a list to the message ID tag, therefore makes the individual name tagging in the text obsolete.
Proposed resolution: Revise. Replace sentence with: The responder (controlee) may indicate the supported message control list for each compact message by referencing the supported compact message IDs and the supported message control values using the SMC_TLVs field.


[bookmark: _Toc149662235]CID #15 Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	15
	Technical
	39
	10.35.4
	27
	"The responder that receives the poll message successfully shall transmit a response
message back to the initiator beginning in the ranging slot following the poll period. "
	change to "The responder that receives the poll message successfully should transmit a response
message back to the initiator beginning in the ranging slot following the poll period  subject to LBT "
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Description automatically generated]
Discussion: Agree with the commenter, but we can relax this even more, since other reasons but failed LBTs may be present for a responder at certain times that make it inconvenient to respond.
Proposed resolution: Revise. Replace "shall" by "should".
[bookmark: _Toc149662236]
CID #16 Reject
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	16
	Technical
	39
	10.35.4
	25
	even if no LBT, there is still a Tx/Rx turnaound time needed for the initiator/responder, so initiator cannot extend its transmission of the poll message up to macMmsRcpPollNSlots
	as in comment




Reference: [image: A document with text on it

Description automatically generated]
Discussion: The comment is based on the assumption of a specific implementation, e.g. one with a TX/RX RF switch. However, other implementations are possible, and the "may" statement is not normativerestrictive.
Proposed resolution: Reject. 

[bookmark: _Toc149662237]CID #19 RejectDefer
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	19
	Technical
	34
	10.35.3.2
	5
	"After the initiator has confirmed receipt of the RESP from the responder during control phase, and unless initialization of further devices is required, the initiator shall discontinue ranging initialization and cease transmission of ADV-POLL packets."
	If initiator has not received RESP from responder after session initialization, and because there is no ack to RESP, the responder may have sent RIFs OTA. before statring session re-initialization. In the next session re-initialization, the V counter for RIF should be re-initilalized to a different value than the higher layer configured phyHrpUwbStsVCounter
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Description automatically generated with medium confidence]
Discussion: The commenter is correct in his observation and conclusion that STS keys/variables need to be rotated, but management (e.g., association, rotation) of phyHrpUwbStsKey, phyHrpUwbStsVCounter, and phyHrpUwbStsVUpper96 are out of scope of 802.15.4z.
Proposed resolution: Reject.

[bookmark: _Toc149662238]CID #20 Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	20
	Technical
	54
	10.35.6
	25
	In NBA MMS, the clock drift is corrected using NB msg, whether the value in the REPORT, i.e reply time and turnaround time, are also corrected, or they are reported based on sender's uncorrected clock (let receiver of the report to do correction)? 
	specify the procedure how to come up with the reported value
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Description automatically generated]
Discussion: Agree with commenter.
Proposed resolution: Revise. Replace p.42, line 6 with the following paragraph:
A report message primarily serves to provide ranging results obtained during the ranging phase. The values TurnAroundTime and RoundTripTime shall be reported as measured by its sender's local clock without CFO compensation to the receiver's side.

[bookmark: _Toc149662239]CID #23 Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	23
	Technical
	44
	10.35.7.4.3
	31
	macMmsPrngSeed is only 8 bits not 128 bits, use the description as in 10.35.9.2.1 that MSBs are padded 0
	as in comment




Reference: [image: A screenshot of a document

Description automatically generated]
Discussion: Agree with comment.
Proposed resolution: Revise. Replace p.44, l.30 with:
The least significant 32 bits of the output of the PRNG are then calculated from the input variables with MSBs zero-padded as

[bookmark: _Toc149662240]CID #24 Revise
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	24
	Editorial
	45
	10.35.7.4.3
	1
	RangingBlockIndex  should be macMmsNbChannelAllowList
	as in comment
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Description automatically generated]
Proposed resolution: Revise. On p.45, l.1 replace "RangingBlockIndex" by "macNbMmsChannelAllowList"


[bookmark: _Toc149662241]CID #26 RejectDefer
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	26
	Technical
	57
	10.35.9.8
	15
	what is the reason that message content must have at least 5 bytes?
	as in comment




Reference: [image: A screenshot of a computer

Description automatically generated]
Discussion: Even if no data payload information needs to be transferred, the NBA POLL and RESP packets of sufficient airtime are needed to estimate the CFO of the following UWB RSF and RIF fragments. We don't have to add this as text to the standard.
Carlos: dependency to modulation. More packets affected.
Proposed resolution: RejectDefer. 

[bookmark: _Toc149662242]CID #156 Revise
	Name
	CID
	Category
	page
	section
	line
	Comment
	Proposed change

	Pooria Pakrooh
	156
	General
	33
	10.35.2
	6
	"UWB packets with data" configurations are not defined in this draft. 
	Intended data configurations need to be defined.


Reference: [image: A document with text and numbers

Description automatically generated]
Discussion: Agree with the comment. I assume this has been addressed by Riku in DCN 509r4 in the past September meeting in Atlanta. DCN 509r4 is currently in the process of being integrated to the next draft by the technical editor. Therefore we should mark it as "revised" and Pooria can check/comment again when Draft0(c) is out.
Proposed resolution: Revise (DCN 509r4 is currently being integrated, no further action required for now).

[bookmark: _Toc149662243]Reassignment proposals
[bookmark: _Toc149662244]CID #17 Reassign to Rojan
	Name
	Idx #
	Cat.
	Pg.
	Sub-clause
	Line #
	Comment
	Proposed Change

	Li-Hsiang Sun
	17
	Technical
	39
	10.35.4
	40
	" The poll message is transmitted at long-term NB PHY configuration." however, it is not clear if NB Channel select is included in the previous REPORT message from responder, is it counted as short term config? 

It is not clear what is the protocol to change Allowed channel list in the middle of the session
	NB channel select is not counted as short term operating parameters because it cannot be applied to the next round just for messages other than POLL

There should be a protocol that based on suggested NB channel select to update allowed channel list. However, initiator may need to stay on the channels for additional rounds based on the current alowed list if it does not receive a responding message to resend the new list. 
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Description automatically generated]
Discussion: Assign to Rojan.
Proposed Resolution: tbd.


[bookmark: _Toc149662245]CID #237, #238 Reassign to Rojan
	Name
	CID
	Category
	page
	section
	line
	Comment
	Proposed change

	Carlos Aldana
	237
	Technical
	44
	10.35.7.4.2
	1
	What happens if all the channels are deemed unavailable or unusable?
	Please specify expected behavior

	Carlos Aldana
	238
	Technical
	44
	10.35.7.4.2
	20
	When does the responder employ the list of available channels? Is it immediate, or after X ms?  If X ms, what is X?
	Please specify expected behavior



Reference: [image: A paper with text and numbers

Description automatically generated][image: A screenshot of a document

Description automatically generated]
Discussion: I assume the comment is less about the channel allow list in general, but rather on what happens during a short-term parameter change in a live session. If that's the case, Rojan would be the expert.
Proposed resolution: tbd.
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10.35.3.2.1 Initialization configuration

The channel used for transmissions during the initialization phase is specified by the
machMmsNblnitChannel attribute, which may be changed prior to initialization.

Channel access during initialization phase shall be conducted using back-to-back transmission slots with no
IFS between slots. Packet transmissions shall start at the beginning of an initialization slot only. The
macMmsNblnitSlotDuration attribute specifies the initialization slot duration. The default value may be
changed by the next higher prior to use or via the first messages accessing the initialization channel (ADV-
POLL, PUBLIC-ADV-POLL).

during first initialization channel access is initialization slot zero, with the slot number
i g as each slot time passes, independently of whether the slot is used.

10.35.3.3 Contention based initialization setup handshake

Contention based initialization and setup may be used for one-to-one ranging or one-to-many ranging. In
the contention-based initialization and setup phase, the initiator sends an ADV-POLL message to one or
more intended responders opportunistically at times and intervals as deemed suitable for the higher layer
functionality to be supported. The ADV-POLL message sets the number of slots for contention access
period (CAP) starting from the end of the ADV-POLL message. The CAP consists of multiple initialization
slots with the initialization slot duration specified in the ADV-POLL message. After transmitting the ADV-
POLL message, the initiator shall listen for one or more incoming ADV-RESP messages in the subsequent
CAP.

Upon the reception of the ADV-POLL message any intended responder with the intention to start a ranging
session with the initiator shall randomly select one of the initialization slots in the CAP and transmit an
ADV-RESP message at the beginning of the selected initialization slot. Once the CAP has ended, each
responder that has transmitted the ADV-RESP message shall listen for an ADV-CONF or SOR message.

Upon receipt of one or more ADV-RESP messages in the CAP, if the initiator intends for one-to-one
ranging, the initiator should select one of the responders from which the initiator has reccived the ADV-
RESP message in the CAP. If the initiator intends for one-to-many ranging, the initiator should select two
or more of the responders from which the initiator has received the ADV-RESP messages in the CAP.

If only a single responder is selected and the coordination is inactive, the initiator shall send an SOR
message to the selected responder in the initialization slot following the CAP. The SOR message indicates
the corresponding ranging configurations and the time offset between the start of the SOR message and the
beginning of the first ranging block.

If only a single responder is selected and the coordination is active, the initiator should send an ADV-
CONF message to the selected responder in the initialization slot following the CAP to indicate the time
offset between the start of the ADV-CONF message and the start of a following SOR message, during
which the initiator may attempt to capture the acquisition packets transmitted by other initiators on the
initialization channel in NB and/or the default channel in UWB. Then the initiator should send the SOR
message to the selected responder at the time indicated in the preceding ADV-CONF message. The SOR
message specifies the corresponding ranging configurations and the time offset between the start of the
SOR message and the beginning of the first ranging block.

If two or more responders are selected, the initiator shall send an ADV-CONF message indicating the
selected responders and the time offset between the start of the ADV-CONF message and the beginning of
the separate SOR messages that will be sent to each of the selected responders. During the minimum of all
the time offsets, the initiator may attempt to capture the acquisition packets transmitted by other initiators
on the initialization channel in NB and/or the default channel in UWB. Then the initiator should send SOR
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10.35.3.2.1 Initialization configuration

The channel used for transmissions during the initialization phase is specified by the
macMmsNbInitChannel attribute, which may be changed prior to initialization.

Channel access during initialization phase shall be conducted using back-to-back transmission slots with no
IFS between slots. Packet transmissions shall start at the beginning of an initialization slot only. The
macMmsNbInitSlotDuration attribute specifies the initialization slot duration. The default value may be
changed by the next higher prior to use or via the first messages accessing the initialization channel (ADV-
POLL, PUBLIC-ADV-POLL).

The slot used during first initialization channel access is initialization slot zero, with the slot number
incrementing as each slot time passes, independently of whether the slot is used.

10.35.3.3 Contention based initialization setup handshake

Contention based initialization and setup may be used for one-to-one ranging or one-to-many ranging. In
the contention-based initialization and setup phase, the initiator sends an ADV-POLL message to one or
more intended responders opportunistically at times and intervals as deemed suitable for the higher layer
functionality to be supported. The ADV-POLL message sets the number of slots for contention access
period (CAP) starting from the end of the ADV-POLL message. The CAP consists of multiple initialization
slots with the initialization slot duration specified in the ADV-POLL message. After transmitting the ADV-
POLL message, the initiator shall listen for one or more incoming ADV-RESP messages in the subsequent
CAP.

Upon the reception of the ADV-POLL message any intended responder with the intention to start a ranging
session with the initiator shall randomly select one of the initialization slots in the CAP and transmit an
ADV-RESP message at the beginning of the selected initialization slot. Once the CAP has ended, each
responder that has transmitted the ADV-RESP message shall listen for an ADV-CONF or SOR message.

Upon receipt of one or more ADV-RESP messages in the CAP, if the initiator intends for one-to-one
ranging, the initiator should select one of the responders from which the initiator has received the ADV-
RESP message in the CAP. If the initiator intends for one-to-many ranging, the initiator should select two
or more of the responders from which the initiator has received the ADV-RESP messages in the CAP.

If only a single responder is selected and the coordination is inactive, the initiator shall send an SOR
message to the selected responder in the initialization slot following the CAP. The SOR message indicates
the corresponding ranging configurations and the time offset between the start of the SOR message and the
beginning of the first ranging block.

If only a single responder is selected and the coordination is active, the initiator should send an ADV-
CONF message to the selected responder in the initialization slot following the CAP to indicate the time
offset between the start of the ADV-CONF message and the start of a following SOR message, during
which the initiator may attempt to capture the acquisition packets transmitted by other initiators on the
initialization channel in NB and/or the default channel in UWB. Then the initiator should send the SOR
message o the selected responder at the time indicated in the preceding ADV-CONF message. The SOR
message specifies the corresponding ranging configurations and the time offset between the start of the
SOR message and the beginning of the first ranging block.

If two or more responders are selected, the initiator shall send an ADV-CONF message indicating the
selected responders and the time offset between the start of the ADV-CONF message and the beginning of
the separate SOR messages that will be sent to each of the selected responders. During the minimum of all
the time offsets, the initiator may attempt to capture the acquisition packets transmitted by other initiators
on the initialization channel in NB and/or the default channel in UWB. Then the initiator should send SOR
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The initiator may start transmitting a first RIF fragment at RpRifOffset slots into the ranging phase if no
RSF fragments are present, or RpRifOffset after the start of its last RSF fragment transmission otherwise.
‘The initiator may continue to send up to MmsNumberRifFrags RIF fragments at regular intervals of 1200
RSTU.

The responder may start transmitting a first RSF fragment at RpRsfOffset + 600 RSTU into the ranging
phase. The responder may continue to send up to MmsNumberRifFrags RIF fragments at regular intervals
of 1200 RSTU.

y RIF in
fragments were transmitted, o RpRifOffset after the start of its last RSF fragment
The responder may continue to send up to Y UWB RIF fragments at regular intervals of 1200 RSTUs
(where Y refers to [5]).

Figure 25 shows an cxample MMS ranging phase. In the figure X is MmsNumberRs/Frags and Y is
MmsNumberRifFrags cither of which may be zero. The total duration of the MMS ranging phase is
RpDuration slots. RpDuration shall be set at minimum to the required duration for all RSF and RIF
fragments to be transmitted and received but may be larger to provide flexibility in scheduling the report
phase.

After RpDuration and transmission and reception of all fragments, the device enters the reporting phase if
this is cnabled, for sending/receiving the ranging reports as appropriate, otherwise the ranging round is
completed at this time, (c.g., when the ranging report is conveyed via some OOB means).

ot | owrs o momsy G o ey i

Iiistor

Responder

Figure 25—Example MMS ranging phase

10.35.6 MMS report phase

MMS ranging reports may be transferred during the optional report phase. The report phase is configured
as part of MMS ranging session configuration as described in 10.35.3.5. If it is enabled, the report phase
starts when the ranging phase ends. The macMmsReportMode attribute enables reporting and sclects
whether the initiator, the responder or both send report packes.

With one initiator and one responder the report phase consists of one, or two periods for transmission of a
report packet. The durations of the two reporting periods are specified by the macMms stReportNSlots and
machms2ndReportNSlots attributes.  1f the report phase has only a single transmission, either the initiator,
or the responder shall transmit a report packet in the first reporting period. If the report phase has two
transmissions, the responder shall transmit its report packet in the first reporting period, and the initiator
shall transmit its report packet in the second slot. Figure 26 shows the possible report packet positions in
the report phase.
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responder device may be provided by higher layer functionality, e.g., a pairing process, that is out of scope
here.

In addition to the common ranging configuration fields, the initiator shall provide synchronization
information in the SOR message. To synchronize the start of the first ranging block
(RangingBlockindex=0) with the responder, the initiator shall set the value of the field Time_Offset to the
time difference between the start of the SOR packet and the beginning of the first ranging block. To enable
synchronized switching of NB channels the initiator shall set the value of NB_Channel Seed. The
responder shall apply the provided value to calculate the NB channel index used during the first and all
following ranging blocks as defined in 10.35.7.4.

10.35.3.5 Ranging session configuration

Before an MMS ranging session is started, the ranging block structurc and the ranging round are
configured. Unless set up during ranging setup (10.35.3.4), or by the next higher layer, the default
parameters shall be applied to the ranging session configuration. During an MMS ranging session, some
parameters of the ranging block structure and the ranging round may be updated by the next higher layer.
For each parameter update, the next higher layer shall indicate the index of a future ranging block when the
new parameters become effective. How the next higher layers of an initiator and a responder synchronize
the parameters and the effective time is beyond the scope of this standard.

An initiator and a responder shall use the parameters which are set or updated by the next higher layers or
the parameters which are not set or updated by the next higher layers but are negotiated during the
initialization sctup handshake as the long-term operating parameters. If the parameters are not set or
updated by the next higher layers and not negotiated during initialization setup handshake, an initiator and a
responder shall use default parameters as the long-term operating parameters.

An initiator may override the long-term operating parameters of a ranging round by indicating a new set of
short-term parameters during the control phase. The short-term parameters only affect the current ranging
round. The long-term operating parameters resume being in effect on the next ranging round unless
overridden again during the next control phase.

A responder may request short-term operating parameters for the next ranging round during the control
phase. The initiator may serve the responder’s request in the next ranging round or ignore the request.

The parameters used for configuration of MMS ranging are defined in Table 8 giving general parameters,
Table 9 giving block structure parameters and Table 10 giving ranging round parameters.

10.35.3.5.1 Supported message control list indication

The initiator (controller) may indicate the supported message control commands for cach of ADV-RSP,
RESP and REPORT messages in ADV-POLL, see 10.35.9 for details of message encodings.

The responder (controlec) may requests ranging session configuration in ADV-RESP. The responder
the supported message control commands for each of SOR, POLL and REPORT
‘messages in ADV-RESP.

The ADV-RESP and SOR messages are defined in 10.35.9. The ADV-RESP message may contain the
fields NB_Channel Select, UWB_PHY Config, UWB_MAC Config, NB_PHY Config, and
NB_MAC_Config. The Presence Bitmap field of the ADV-RESP message indicates which of these fields
are suggested. The SOR message may contain all these fields. For these fields, the initiator may cither use
the same values received via ADV-RESP from the responder or change the values of each field before
transmitting the updated field values in the SOR message.
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10.35.3.6 Coordination

‘This coordination mechanism may be used for the discovery of UWB sessions nearby and the avoidance of
collisions resulting from the overlap of blocks. The higher layer determines whether the coordination is
active or not. If coordination s active, the initiator opportunistically or periodically transmits an acquisition
packet (AP) with information about its UWB channel usage after a session is configured. The transmission
of these AP may start before the start of the first block. The initiator sends these AP using cither the
0-QPSK PHY (NB AP) or the HRP UWB PHY (UWB AP) or both. The initiator transmits NB AP in the
initialization channel specified by the macMmsNbInitChannel attribute and transmits the UWB AP in the
default UWB ranging channel described in Table 1.2.3.1. NB AP is described in 1.7.1 and UWB AP is
described in 1.7.2. To provide the information of UWB channel usage, both NB AP andlor UWB AP
include UWB Per-Session Info Fields described in 1.7.3. The higher layer determines the suitable interval
between APs.

If coordination is active, before starting a new session, the initiator scans for AP packets on the
initialization channel specified by the macMmsNbInitChannel attribute and/or the default ranging channel.
The length of the scanning period is implementation dependent. The initiator thus obtains information of
UWB channel usage from other initiators, and with this knowledge, the initiator may select values in for
configuring its new session to minimize the overlap with active periods of ofher sessions nearby. The
details of this implementation specific.

Otherwise, the initiator starts the control phase without scanning for APs.

10.35.4 MMS control phase

The MMS control phase begins the MMS ranging exchange and includes 2 ranging control slots for peer-
to-peer ranging.

An initiator starts an MMS control phase by transmitting a poll message to a responder at the beginning of
the first ranging slot of a ranging round. The initiator may extend transmission of the poll message up to the
poll period duration set by the macMm:chPollNSlou attribute if LBT is not enabled, or according to
10.35.7.3 otherwise. that poll n

‘message back to the initiator beginning in he s ranging slot ﬁllowmg e pol.l period. The responder may
extend transmission of the response message for up to the duration set by the macMmsRcpRespNSlots
attribute if LBT is not enabled, or according to section 10.35.7.3 otherwise. After successfuly transmitting
the response message, the responder shall continue the MMS ranging round and enter the ranging phase.
The initiator that receives the response message successfully shall also continue the MMS ranging round
and enter the ranging phase.

The poll message (10.35.9.7) serves to enable carrier coherent transmissions from the initiator to the
responder device. Additionally, the poll message may indicate short-term operating parameters for the
current ranging round and optionally request that the responder suggests short-term operating parameters
for the next ranging round. The poll message is transmitted at long-term NB PHY configuration. After
receiving the poll message including short-term operating parameters, the responder shall update the short-
term operating parameters accordingly.

‘The poll message is transmitted using the long-term NB PHY configuration.

The response message serves to enable carrier coherent transmissions from the responder to the initiator
device. Additionally, a response message may serve to convey control information from the responder to
the initiator, as follows: If the responder receives a poll message from the initiator with a request to suggest
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10.35.3.6 Coordination

‘This coordination mechanism may be used for the discovery of UWB sessions nearby and the avoidance of
collisions resulting from the overlap of blocks. The higher layer determines whether the coordination is
active or not. If coordination s active, the initiator opportunistically or periodically transmits an acquisition
packet (AP) with information about its UWB channel usage after a session is configured. The transmission
of these AP may start before the start of the first block. The initiator sends these AP using cither the
0-QPSK PHY (NB AP) or the HRP UWB PHY (UWB AP) or both. The initiator transmits NB AP in the
initialization channel specified by the macMmsNbInitChannel attribute and transmits the UWB AP in the
default UWB ranging channel described in Table 1.2.3.1. NB AP is described in 1.7.1 and UWB AP is
described in 1.7.2. To provide the information of UWB channel usage, both NB AP andlor UWB AP
include UWB Per-Session Info Fields described in 1.7.3. The higher layer determines the suitable interval
between APs.

If coordination is active, before starting a new session, the initiator scans for AP packets on the
initialization channel specified by the macMmsNbInitChannel attribute and/or the default ranging channel.
The length of the scanning period is implementation dependent. The initiator thus obtains information of
UWB channel usage from other initiators, and with this knowledge, the initiator may select values in for
configuring its new session to minimize the overlap with active periods of ofher sessions nearby. The
details of this implementation specific.

Otherwise, the initiator starts the control phase without scanning for APs.

10.35.4 MMS control phase

The MMS control phase begins the MMS ranging exchange and includes 2 ranging control slots for peer-
to-peer ranging.

An initiator starts an MMS control phase by tmnsmnung a pnll message oa responder at the begmmng of
the first ranging slot of a ranging round. The in m s

%;_m_ww by the mcMchpPaIlNSlau s SR £ i ], o e o
10.35.7.3 otherwise. The responder that receives the poll message successfully shall transmit a response
message back to the initiator beginning in the ranging slot following the poll period. The responder may
extend transmission of the response message for up to the duration set by the macMmsRcpRespNSlots
attribute if LBT is not enabled, or according to section 10.35.7.3 otherwise. After successfuly transmitting
the response message, the responder shall continue the MMS ranging round and enter the ranging phase.
The initiator that receives the response message successfully shall also continue the MMS ranging round
and enter the ranging phase.

The poll message (10.35.9.7) serves to enable carrier coherent transmissions from the initiator to the
responder device. Additionally, the poll message may indicate short-term operating parameters for the
current ranging round and optionally request that the responder suggests short-term operating parameters
for the next ranging round. The poll message is transmitted at long-term NB PHY configuration. After
receiving the poll message including short-term operating parameters, the responder shall update the short-
term operating parameters accordingly.

‘The poll message is transmitted using the long-term NB PHY configuration.

The response message serves to enable carrier coherent transmissions from the responder to the initiator
device. Additionally, a response message may serve to convey control information from the responder to
the initiator, as follows: If the responder receives a poll message from the initiator with a request to suggest
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responder has received an ADV-POLL message, it may transmit the ADV-RESP message in the
subsequent initialization slot. When the responder has transmited the ADV-RESP message, it shall listen
for a start-of-ranging (SOR) message in the subsequent slot. Once the initiator has received an ADV-RESP
message, it may transmit a SOR message in the subsequent slot.

‘The initialization process is illustrated in Figure 19.

Initiator

Responder

Ranging channel

Initiator rou

3

Responder

Figure 19—Example NBA MMS session initialization

If the coordination is active, the initiator determines the configuration for the ranging session based on
knowledge of UWB channel usage leamed from acquisition packets (APs) received from other initiators as
deseribed in 10.35.3.6. For coordination of channel use, the initiator may scan the O-QPSK initialization
channel and the default UWB channel before transmitting the SOR packet. To perform scanning for
coordination and defer the transmission of the SOR packet, the initiator sends an ADV-CONF with the time
offset between the end of the ADV-CONF packet and beginning of the SOR packet after the reception of
ADV-RESP. This is illustrated in Figure 20.

Initialization channel

Initator H e

Responder

Ranging channel

Initator uwB

MMs
Responder Ranging

Figure 20—Example session initialization with ADV-CONF
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Report Phase
macMms IstReportNSlots : ‘macMms 2ndReporiNSlots

_ntiator _

P
—Responder | Possible report packet

Figure 26—MMS report phase

For the bi-directional reporting, where both the initiator and the responder send report packets, the
transmission of the reports shall be performed independently, i.c., the initiator shall transmit its report in the
second period, regardless of whether it received the initiator’s report in the first period.

A report message primarily serves to provide ranging results obtained during the ranging phase.
Additionally, report messages may be used to serve other purposes. For example, if poll message from the
initiator includes a request to suggest short-term operating parameters, then the report message transmitted
by the responder shall include suggested short-term operating parameters. The initiator may make use of
these suggested short-term operating parameters to determine updated short-term operating parameters to
be used in the next ranging round. If the NB PHY configuration is indicated in the poll message, the report
message is transmitted using the NB PHY configuration indicated in the poll message. Otherwise, the
report message s transmitted using the long-term NB PHY configuration.

If a device fails to deliver a report during its assigned slot in the report phase, OOB mechanisms might be
employed to deliver it during the remaining time of the current ranging block.

10.35.7 Narrow band specific functionality

10.35.7.1 General

For the NBA MMS, the O-QPSK PHY is employed in the control and report phases of the MMS ranging

exchange and may also be employed for carlier initialization phases.

10.35.7.2 Channel bands

The set of O-QPSK PHY channels to be used, from the 250 channels defined in 11.1.3.15, is configured via
the macMmsNbChannelAllowList attribute. As a reference, Figure 27 shows the spectrum layout of the
0-QPSK PHY channels in relation to the 20 MHz channels of IEEE 802.11 WLAN in the 5725 MHz to
6425 MHz frequency range.
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10.35.7.4.2 Allowed channel list

Where a subset of the 250 O-QPSK channels is known to be unavailable, unusable, or deemed incfficient to
be used, the initiator can mark thesc channels as blocked by removing it from the
macMmsNbChannelAllowList. For example, an initiator additionally equipped with an IEEE 802.11 radio
and engaged in concurrent radio transmissions with other devices on known WLAN channels, may deem it
favorable to exclude the conflicting channels. The list of allowed channels may be updated if the situation
changes.

The initiator can inform the responder of allowed channels from the macMmsNbChannelAllowList, using
the more compact macMmsNbChannelMap which is constructed as follows:

With reference to Figure 28, the O-QPSK channels can be categorized as WLAN-non-occupied channels
and WLAN-occupied channels. For the WLAN-occupied channels, it is efficient to indicate usable or
unusable in a group manner to reduce the overhead. For example, one bit indicates one 20 MHz WLAN
channel, equivalent to cight 2.5 MHz O-QPSK channels. The macMmsNbChannelMap contains five parts:
WLAN-non-occupied channels in the UNIL-3 band, WLAN-occupied channels in the UNII-3 band,
WLAN-non-occupied channels in the UNII-5 band, WLAN-occupied channels in the UNIL-5 band, scaling
factor. The macMmsNbChannelMap shall be formatted (for transmission) as shown in Figure 29.

WLAN 20 MHz

channels (UNIL-3) | - NB channels

149,153,157,161, 50-57
168,169

20MHz channels
(UNIL5) 1,5, Scaling Factor
9,...93

NB channels 0-3

Figure 29—macMmsNbChannelMap format

BV: I am thinking the above figure and part of text description from preceding paragraph should be moved
to where the OTA message is defined and then just referred to from here. <>

After acquiring an allowed list from the initiator, the responder shall employ this list to assign the channel
to cach ranging block, ranging round, or ranging slot with the mechanism defined in section 1.5.3.
10.35.7.4.3 channel switching protocol

The channel switching protocol accommodates the requirements of synchronized network access,
randomness of channel choice, and statistical dependence of interference between neighboring channels.

The switching protocol is based on the ranging configuration in terms of the allowed channels from the
machMmsNbChannelAllowList, a pseudo-random number generating (PRNG) function:

NbaPrmg( ) which shall be the AES-128-ECB(key, data) function in counter mode as specified in [B2]

where ‘key” is the seed value of the macMmsPrngSeed attribute, and *data’ is the ranging block index
designated as RangingBlockindex.

‘The least significant 32 bits of the output of the PRNG are then calculated and as

PragValue = NbaPrng ( macMmsPrgSeed, RangingBlockindex ) MOD 22

and shall then be further mapped to the channel via the allowed list of channels array lookup as
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SelectedChannel = RangingBlocklndex [PrngValue MOD macMmsNbAllowListLength],
where MOD is the integer modulus operator.

‘The mapping function is calculated independently by both the initiator and the responder based on the same
values of the applicable parameters pre-established during the setup phase.

10.35.8 Procedures for one-to-many MMS ranging

10.35.8.1 Basic Operation

In one-to-many MMS ranging, the basic operation is illustrated by Figure 30. The ranging exchange is
started by the initiator broadcasting the ranging initiation message, which includes the configuration
parameters for the one-to-many ranging round. This includes a list of responders, determines how the
initiator ranges with these responders, divides the ranging slots in the ranging round into multiple sub-
rounds and how the initiator completes the ranging phases with each responder during each sub-round. The
message format is detailed in 10.35.9.

O

Figure 30—lllustration of one-to-many MMS ranging

In each ranging sub-round, the ranging control phase, the ranging phase and the measurement report phase
are the same as the one-fo-one ranging case. Particularly, in the first sub-round, the ranging initiation
message allows CFO/SFO acquisition.

If the measurement report phase is not included in the ranging sub-round, the initiator shall rescrve slots at
the end of the ranging round to conduct measurement report phase for all the responders.

‘The Figure 30 example has the responder sending the measurement report to the initiator, for the initiator to

compute the TOF. It would also be possible that the initiator sends the measurement report and then the
responder would calculate the TOF. These variations are accomplished using the configuration parameters.

10.35.8.2 Contention-based one-to-many ranging

For contention-based one-to-many ranging, the order of Poll and Response frames in a ranging sub-round is
switched. If no valid Response frame is received from a responder, the initiator does not send the Poll and
skips the sub-round without sending the UWB fragments. The responder not seeing the poll also skips
sending the UWB fragments and the measurement report. This is illustrated in Figure 31 where when the
response frame is not received correctly, the frames with dotted grey box are not sent.
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Figure 49—Message Content field in POLL when message control is zero

‘When the Message Control field value is one the Message Content field shall be formatted as shown in

Request Presence NB Channel UWB PHY UWB MAC NB PHY NB MAC
ap itmap Select Configuration | Configuration | Configuration | Configuration

Figure 50—Message Content field in POLL when message control is one

The Request Bitmap ..... <nceds some text to describe this field>

The Presence Bitmap field shall be formatted as shown in Figure 51.

'NB Channel NBPHY NBMAC UWB MAC NB PHY
Sclect | Configuration | Configuration | Configuration | Configuration
Present Present Present Present Present

Figure 51—Presence Bitmap format
< add text to describe/define the above fields >

10.35.9.8 RESP

The response message is sent by the responder during the control message, this message serves to enable
carrier coherent transmissions from the responder to the initiator device, and may also convey short term
operating parameters. The RESP message shall be formatted as shown in Figure 48.

Message Message
-

Figure 52—RESP Compact Message
The RPA Hash field shall be set as specified in 10.35.9.2.1.
MessageControl=0x00: MessageContent={0x00, 0x00, 0x00, 0x00, 0x00}
MessageControl=0x10: MessageContent={Presence Bitmap([1],

IfBit 0 of Presence Bitmap — 1 then {NB Channel Select[2]},
IfBit 1 of Presence Bitmap — 1 then {NB PHY Config[1]},
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Copyright © 2022 IEEE. Al rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.





image12.png
IEEE P802.15.4ab/D (pre-ballot) B, September 2023

As illustrated in Figure 18, an MMS ranging exchange consists of a control phase, a ranging phase, and a
report phase.

In NBA MMS, the O-QPSK PHY is employed for the control phase and the report phase, while the HRP
UWB PHY is employed for the ranging phase.

In UWB driven MMS, the HRP UWB PHY is employed for the control phase the ranging phase and
optionally the report phase. In this cas a W ickets w

but its most basic mode consists of just SYNC and SFD ﬁelds to provide the initial hmmg[ﬂ'egumg

8 chronization for the UWB MMS sounding sequence as described in 16.2.11.1, while the report phase
9 ‘may use UWB data frame(s) or an OOB mechanism.

Ranging Round

Control Phase Ranging Phase Report Phase

Figure 18—MMS ranging phases

10.35.3 MMS initialization and setup

10.35.3.1 Overview

An MMS ranging session is configured by a set of parameters for PHY and MAC. The set of PHY
parameters include as appropriate NB and UWB PHY configuration of channels, modulation, and data rate
to be used for control, ranging, and report phases. The MAC parameters include the slot, round, and block
configuration for control, ranging, and report phases.

To start an MMS ranging session, a pair of initiator and responder devices may engage in an initialization
and setup phase to negotiate a ranging configuration different from the default set of parameters.
Configuration attributes as given in Table 7, including initialization channel selected by the
macMmsNbInitChannel attribute and the modulation selected by the macMmsNbInitMode attribute, may be
changed by the higher layer prior to the initialization and setup phase.

10.35.3.2 Session initialization

Before entering the control phase, devices may engage in an initialization and setup stage. The initialization
and setup stage provides time synchronization of the first poll packet transmitted by the initiator during an
upcoming control phase. Furthermore, ranging session configuration may be altered by a two-way
handshake packet exchange between devices. Unless renegotiated during initialization and setup, the
default ranging configuration parameters shall be used for the ranging session. Alternatively, the ranging
session configuration may be set up by OOB means.

To establish NB O-QPSK initialization, devices should opportunistically transmit and receive on the
dedicated initialization channel using the PHY modulation, as specified in the default ranging session
configuration or as configured prior to initialization via higher layer protocols. The initiator may send
advertising poll (ADV-POLL) messages opportunistically at times and intervals to its discretion as deemed
suitable for the higher layer functionality to be supported. Similarly, the responder may opportunistically
listen for incoming ADV-POLL messages.

After transmitting the ADV-POLL message on the initialization channel, the initiator shall listen for an
incoming advertising response message (ADV-RESP) in the subsequent initialization slot. Once a
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10.35.3.6 Coordination

‘This coordination mechanism may be used for the discovery of UWB sessions nearby and the avoidance of
collisions resulting from the overlap of blocks. The higher layer determines whether the coordination is
active or not. If coordination s active, the initiator opportunistically or periodically transmits an acquisition
packet (AP) with information about its UWB channel usage after a session is configured. The transmission
of these AP may start before the start of the first block. The initiator sends these AP using cither the
0-QPSK PHY (NB AP) or the HRP UWB PHY (UWB AP) or both. The initiator transmits NB AP in the
initialization channel specified by the macMmsNbInitChannel attribute and transmits the UWB AP in the
default UWB ranging channel described in Table 1.2.3.1. NB AP is described in 1.7.1 and UWB AP is
described in 1.7.2. To provide the information of UWB channel usage, both NB AP andlor UWB AP
include UWB Per-Session Info Fields described in 1.7.3. The higher layer determines the suitable interval
between APs.

If coordination is active, before starting a new session, the initiator scans for AP packets on the
initialization channel specified by the macMmsNbInitChannel attribute and/or the default ranging channel.
The length of the scanning period is implementation dependent. The initiator thus obtains information of
UWB channel usage from other initiators, and with this knowledge, the initiator may select values in for
configuring its new session to minimize the overlap with active periods of ofher sessions nearby. The
details of this implementation specific.

Otherwise, the initiator starts the control phase without scanning for APs.

10.35.4 MMS control phase

The MMS control phase begins the MMS ranging exchange and includes 2 ranging control slots for peer-
to-peer ranging.

An initiator starts an MMS control phase by transmitting a poll message to a responder at the beginning of
the first ranging slot of a ranging round. The initiator may extend transmission of the poll message up to the
poll period duration set by the macMmsRcpPolINSlots attribute if LBT is not enabled, or according to
10.35.7.3 otherwise. The responder that reccives the poll message successfully shall transmit a response
message back to the initiator beginning in the ranging slot following the poll period. The responder may
extend transmission of the response message for up to the duration set by the macMmsRcpRespNSlots
attribute if LBT is not enabled, or according to section 10.35.7.3 otherwise. After successfuly transmitting
the response message, the responder shall continue the MMS ranging round and enter the ranging phase.
The initiator that receives the response message successfully shall also continue the MMS ranging round
and enter the ranging phase.

The poll message (10.35.9.7) serves to enable carrier coherent transmissions from the initiator to the
responder device. Additionally, the poll message may indicate short-term operating parameters for the
current ranging round and optionally request that the responder suggests short-term operating parameters
for the next ranging round. The poll message is transmitted at long-term NB PHY configuration. After
receiving the poll message including short-term operating parameters, the responder shall update the short-
term operating parameters accordingly.

The poll message is transmitted using the long-term NB PHY configuration.

The response message serves to enable carrier coherent transmissions from the responder to the initiator
device. Additionally, a response message may serve to convey control information from the responder to
the initiator, as follows: If the responder receives a poll message from the initiator with a request to suggest
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10.35.7.4.2 Allowed channel list

‘Where a subset of the 250 O-QPSK channels is known to be unavailable, unusable, or deemed inefficient to
be used, the initiator can mark these channels as blocked by removing it from the
macMmsNbChannelAllowList. For example, an initiator additionally equipped with an IEEE 802.11 radio
and engaged in concurrent radio transmissions with other devices on known WLAN channels, may deem it
favorable to exclude the conflicting channels. The list of allowed channels may be updated if the situation
changes.

The initiator can inform the responder of allowed channels from the macMmsNbChannelAllowList, using
the more compact macMmsNbChannelMap which is constructed as follows:

With reference to Figure 28, the O-QPSK channels can be categorized as WLAN-non-occupied channels
and WLAN-occupied channels. For the WLAN-occupied channels, it is efficient to indicate usable or
unusable in a group manner to reduce the overhead. For example, one bit indicates one 20 MHz WLAN
channel, equivalent to eight 2.5 MHz O-QPSK channels. The macMmsNbChannelMap contains five parts:
WLAN-non-occupied channels in the UNII-3 band, WLAN-occupied channels in the UNII-3 band,
'WLAN-non-occupied channels in the UNII-5 band, WLAN-occupied channels in the UNII-5 band, scaling
factor. The macMmsNbChannelMap shall be formatted (for transmission) as shown in Figure 29.

Bits: 0-3 49 10-17 1841 42-47

WLAN 20 MHz

channels (UNII-3) | NB channels

149,153,157,161, 50-57
168,169

20MHz channels
(UNILS) 1, 5, Scaling Factor
9,...,93

NB channels 0-3

Figure 29—macMmsNbChannelMap format

BV: I am thinking the above figure and part of text description from preceding paragraph should be moved
to where the OTA message is defined and then just referred to from here. <>

After acquiring an allowed list from the initiator, the responder shall employ this list to assign the channel
to each ranging block, ranging round, or ranging slot with the mechanism defined in section 1.5.3.
10.35.7.4.3 channel switching protocol

The channel switching protocol accommodates the requirements of synchronized network access,
randomness of channel choice, and statistical dependence of interference between neighboring channels.

The switching protocol is based on the ranging configuration in terms of the allowed channels from the
macMmsNbChannelAllowList, a pseudo-random number generating (PRNG) function:

NbaPrng( ') which shall be the AES-128-ECB(key, data) function in counter mode as specified in [B2] ,

where ‘key’ is the seed value of the macMmsPrngSeed attribute, and ‘data’ is the ranging block index
designated as RangingBlockindex.

The least significant 32 bits of the output of the PRNG are then calculated and as

PrngValue = NbaPrng ( macMmsPrngSeed, RangingBlockindex ) MOD 232

and shall then be further mapped to the channel via the allowed list of channels array lookup as
44
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10.35.7.4.2 Allowed channel list

‘Where a subset of the 250 O-QPSK channels is known to be unavailable, unusable, or deemed inefficient to
be used, the initiator can mark these channels as blocked by removing it from the
macMmsNbChannelAllowList. For example, an initiator additionally equipped with an IEEE 802.11 radio
and engaged in concurrent radio transmissions with other devices on known WLAN channels, may deem it
favorable to exclude the conflicting channels. The list of allowed channels may be updated if the situation
changes.

The initiator can inform the responder of allowed channels from the macMmsNbChannelAllowList, using
the more compact macMmsNbChannelMap which is constructed as follows:

With reference to Figure 28, the O-QPSK channels can be categorized as WLAN-non-occupied channels
and WLAN-occupied channels. For the WLAN-occupied channels, it is efficient to indicate usable or
unusable in a group manner to reduce the overhead. For example, one bit indicates one 20 MHz WLAN
channel, equivalent to eight 2.5 MHz O-QPSK channels. The macMmsNbChannelMap contains five parts:
WLAN-non-occupied channels in the UNII-3 band, WLAN-occupied channels in the UNII-3 band,
‘WLAN-non-occupied channels in the UNII-5 band, WLAN-occupied channels in the UNII-5 band, scaling
factor. The macMmsNbChannelMap shall be formatted (for transmission) as shown in Figure 29.

Bits: 0-3 49 10-17 1841 42-47

WLAN 20 MHz

channels (UNII-3) | NB channels
149,153,157,161, 50-57

168,169

20MHz channels
(UNILS) 1, 5, Scaling Factor
9,...,93

NB channels 0-3

17 Figure 29—macMmsNbChannelMap format

18  BV:Iam thinking the above figure and part of text description from preceding paragraph should be moved
19  to where the OTA message is defined and then just referred to from here. <>

20 After acquiring an allowed list from the initiator, the responder shall employ this list to assign the channel
21 to each ranging block, ranging round, or ranging slot with the mechanism defined in section 1.5.3.

22 10.35.7.4.3 channel switching protocol

23 The channel switching protocol accommodates the requirements of synchronized network access,
24 randomness of channel choice, and statistical dependence of interference between neighboring channels.

25 The switching protocol is based on the ranging configuration in terms of the allowed channels from the
26  macMmsNbChannelAllowList, a pseudo-random number generating (PRNG) function:

NbaPrng( ') which shall be the AES-128-ECB(key, data) function in counter mode as specified in [B2] ,

where ‘key’ is the seed value of the macMmsPrngSeed attribute, and ‘data’ is the ranging block index
designated as RangingBlockindex.

The least significant 32 bits of the output of the PRNG are then calculated and as

PrngValue = NbaPrng ( macMmsPrngSeed, RangingBlockindex ) MOD 232

and shall then be further mapped to the channel via the allowed list of channels array lookup as
44

Copyright © 2022 [EEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.





