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Resolution of comments related to the Spectrum Sensing Automaton
Introduction

A number of comments were made related to section 9.3 of the 802.22 Draft v2.0 which deals with the Spectrum Sensing Automaton.  What follows is an attempt at resolving these comments.

Proposed comments resolutions

TR comment #1098:

	Do we have a message that defines the configuration of the Spectrum Automaton and the sensing at the CPEs? How is the SSF at the CPE supposed to know how and when to sense for how much time, how often and on which channels. Also, which signals should the SSF be looking for? This depends on the regulatory domains
	Define these messages in case they do not exist.
	This process is described in section 9.3.3.  Beyond section 9.3.3, there is a need to provide a description of what needs to be done when the CPE receives a MAC message to carry out sensing, and how and what to report as results back to the BS.  This may or may not require additional text to section 9.3.3 or another section.  The BLM-REQ and BLM-RSP MAC messages are defined in Section 6 for this purpose but need to be supplemented with a flow diagram and text to show how this will be executed at the CPE.
Action: Gerald to develop the text and the flow diagram to describe the process taking place at the CPE.


It is not clear that the spectrum automaton needs to be configured by the BS.  Each CPE will be initiated with the right pre-set regulation domain as specified in the Regulatory Domain Classes Annex and this should provide the necessary information about the frequency bands of interest, the frequency for each channel and any specific requirement for the automaton.

For all sensing tasks requested by the BS, all the information on when, how much time, how often and on which channels to sense will be provided to the automaton through the BLM-REQ MAC message (see section 6.10.22.1) and the information to be sent back to the BS is defined in the BLM-RSP MAC message in section 6.10.22.3.  All the input and output parameters for the sensing requested by the BS are thus defined and the way it will actually take place at the CPE is a matter of implementation which does not need to be standardized.  A flow diagram and text to show how this will be executed at the CPE is therefore not needed.

With respect to the sensing conducted during initialization and idle time, which is not under the control of the BS and thus not defined by MAC messages, the detailed diagrams are provided in sections 9.3.1 and 9.3.3 respectively.  The input of the automated sensing process to be carried out during CPE idle time is the list of backup/candidate channels provided by the DCD message sent by the BS (see Table 33).

The output of the automated idle time sensing process at the CPE should be in the form of two unsolicited MAC messages sent from the CPE and two solicited MAC messages sent in response to a BS query.  The two unsolicited MAC messages are intended to signal either that a backup channel is no longer available (see proposed BLM-RSP IE message “Unavailable Backup Channel” listed in Table 163 and described in new Table 169) or that the sensing scheme did not have time to clear all the backup channels (see proposed BLM-RSP IE message “Backup channel list clearance depth” listed in Table 163 and described in new Table 170).  These unsolicited messages are to be carried by a normal upstream bandwidth allocation assigned to the CPE in the US-MAP or, if not present, using the opportunistic BW Request mechanism to allow reporting to the BS as soon as possible.

The two solicited CPE MAC messages will be responses to either a query from the BS carried by the BLM-REQ message on the depth of the backup/candidate channel list reached by the CPE out-of-band sensing (in view of trying to increase the list of available backup channels) (see the additional BLM-REQ IE message “Backup/candidate channel list clearance depth “ listed in Table 150 and the additional BLM-RSP IE message “Backup/candidate channel list clearance depth “ listed in Table 164 and described in new Table 172), or a query by the BLM-REQ message “Status of CPE out-of-band sensing results” listed in Table 150 for a detailed report from the CPE on the status of its out-of-band sensing on the most recently sensed channels as indicated in Table 157.  The response to this query is listed in Table 175 and corresponds to the parameters presented in Table 256 of section 9.3.4.

TR comment 1101:

Proposed wording change to the first sentence of section 9.3.3: “In addition to being able to carry out the in-band sensing process and any higher priority sensing requests coming from under the control of the base station through the specific MAC messages described in 6.10.22.1, …”

TR comment 1102:

See resolution of comment #1098.

TR comment 1103:

See footnote 16 on page 393 that deals with the sensing time for two tuners.  No change required to the text.

TR comment 1104:

See resolution of comment #1098.

TR comment 1111:

See resolution of comment #1098. The RSSI value is reported by the Signal Specific Measurement Report described in section 6.10.22.3.1.1.

TR comment 1112:
SINR is only found twice in the definition and acronym sections.  This would be a new parameter to measure and report on.  SNR is used for adjusting the modulation level at the BS.  Is it really needed at the CPE?  Modulation and coding format are known at the BS since it controls it through the UIUC.  Consideration of the effect of impulse noise on the sensing results is not clear.  Multiple measurements would be needed and statistics would need to be done.  BLM message provides for such measurements.

TR comment 1113:

See resolution of comment #1098.

TR comment 1114:
The RSSI value is reported by the Signal Specific Measurement Report described in section 6.10.22.3.1.1.  SINR is only found twice in the definition and acronym sections.  CINR is found 6 times and is used to adjust the DIUC (for DS modulation and coding level) by the DBPC-REQ or RNG-REQ message by the BS.  The actual value is not sent to the BS.  It is not really useful to quantify RF signal levels to avoid interference.  This would be a new parameter to measure and report on.  SNR is used for adjusting the modulation level for the uplink at the BS.  Modulation and coding format are known at the BS since it controls it through the UIUC, thus no need to ask the CPE for it.  Should operating channel CINR and RSSI (instantaneous and average) at the CPE be added to the BLM-REQ message?

TR comment 1115:
See resolution of comment #1114.

TR comment 1116:

See description of the BLM-REQ and BLM-RSP MAC messages which completely describe the input and output of the sensing requests and responses from and to the BS.  The actual mechanism to implement sensing measurements as requested by the BS through MAC messages should be implementation specific and does not need to be standardized.

Proposed changes to sections 6.10.22.1 (BLM-REQ), 6.10.22.3 (BLM-RSP) and 9.3.3 of the Draft:
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6.10.22.1.15 Status of CPE out-of-hand sensing results

Table 157_Status of out-of-hand sensing results request message format

Syfax Size Totes
Siop Measuement Fequed Fomall)
‘Number of chamels Teis Consisls of an unsigned inleger oumber

sepresenting the number of channels for which
the out-of bend sensing resulls ate requested.
The order in which the chernel fesults will be
‘presented wil be in the order of the most recent
sensed channel 1o the cadliest one fitting in the
st

6:10.22.1.1.56.10.22.1.1.6 Location Configuration Measurement Request

Table 15ZTable 158

Location data request message format
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Table 163Table 164— Report information elements
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6.10.22.3.1.1 Signal Specific Measurement Report
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6.10.22.3.1.3 Unavailable Backup Channel

This information element is transmitted by the CPE as an unsoficited BLM-RSP message to signd that s
‘hackup channel is no longes available after an incumbent has been detected in this backup chanel o either
of its adacent chennels__This unsolicited message is to be camied by s nomol upsiseam bendwidth
allocalion assigned to the CPE in the US-MAP or, if not present, using the oppostunistic BW Request
‘mechaniem to allow seporting to the BS as soon e possible.

Table 170_Unavailable Backup Channel report message format

Symfax Size Totes
Backup _channel st _clearance _de
Report Formald)
Report Lode Shiis | TabelEs
Chennel number Shits | Channel sumber for the chennel that &5
Found 1o be no longer availsble afler an
incumbent has been detected in this
backup chamel or either of s adjacent
chennels
1
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6.10.22.3.1.4 Backup channel list clearance depth

This seport is provided by the CPE upon sequest by the BS (FABIBWSE). 1t can also be sent o an

opportinistic message by the CPE when the backup charmel ist clearance depth hecomes smaller then the
‘umber of backup channels indicated by the DCD IE10 in Tabled2

Table 171_Backup channel list clearance depth report message format

Symfax Size Totes
Backup _channel st _clearance _de
Report Formald)

Report Mode Shiis | TabelEs

Clearance depth Shits | Number of baskup chennels hat the CPE

hes had the time to verify for shsence of
incumbents dusing it idle time

6.10.22.3.1.5 Backup/candidate channel list clearance depth
‘This repost s provided by the CPE upon sequest by the BS (TEBEN50
Table 172_Backup/candidate channel list clearance depth report message format

Syfax Size Totes

Backup/candidale chamel Get clearance deplh
Report Formaln)

Report Mode Shiis | TaBelEs
Clearance depth Shits | Humbes of baskup/cendidate channels thal

the CPE has had the time to verify for
shsence of incumbents during itsidle time,

s Measurement Report
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6.10.22.3.17 Status of CPE out-of-hand sensing results

Table 175_Status of CPE out-ofhand sensing results

Syfax Sie Notes
Shatus of CPE outofbend sensing teslis
Report Formald)
Report Mods Shiis | TabeuEs
Far (1= 1. 1< Number of Channels. i)
Chennel sumber ol | TV channelnumber
Time since last sersing 16 bits | Time since last sensing in symbol periods
Time of last positive 16bits | Time since fhe Jast detection of an
incumbent in the chemnel in symbol
periods
‘Sensing palh RSST Thils | Received signdl Tovel af the RF sensor
‘nomalized for a 0 dBi antenna gain end 0
4B coupling end cable loss signed in units
of dBm in 0.5 dB steps with a sange from —
104dBm 104735 dBm
“WEAN paih BSS Thils | Received signal level of fthe WEAN
detector nomalized for » 0 dBi entenne
gein_end 0 dB coupling and cable loss
signed in units of B in 0.5 dB steps with
asenge from 104 dBm 10 +23.5 dBm.
Signd Type Thiis | See Tableg6d
Shits | Received signdl Tovel af the RF sensor
Sensing path RS under WRAN ‘nomalized for a 0 dBi antenna gain end 0
4B coupling end cable loss signed in units
of dBm in 0.5 dB steps with a sange from —
104dBm 104735 dBm
Signal type under WEAN Thiis | See Tablog6s
1
Fadding Fibble 3ol | Allesiiomro
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933 CPEidle time

In addition to being able to carry out the in-band sensing process and any higher priosity sensing requests
coming from wadet the sanieol of the base stafion thiough the specific MAC messages described in
6102211, the CPE shall have the necessary local zoutines to autonomously sense the TV channels in its
‘backup/candidate channel lst in the proper order of priority during its idle time. This process is described
‘below and depictedt in Figute 187.

The CPE shall begin its autonamous sensing operation by sensing the first channelin the barkup/candidate
channel fit. If the last sensing has been carried out less than 6 secands carlier the sensing on this channel
can e skipped. The next channel is then selected in the order of the backup/candidate channel ist. The
CPE shall try to go as deep as possible in the backup/oandidate chennel st given the smount of idle time
pravided for local sensing.

& measure of the depth reached by the local aw-of-band sensing process shall be kept at each CPE to keep
track of the mmber of channels that the CPE has been sble to ‘clear’, i, verify that there is no incumbent
on the hannel and s two adjacent channels within the 6 seconds validity period, bebween any interruption
fom the base station. Afler any infermuption, the automaton will restart its awl-of-band sensing process
with the first backup channel and the depth will be—tesettatrack the number of chennels thal cen be
“cleared” within the next 6 secondst. Due to the nature of the slgorith, this process will be directed to
any channel reaching the end of it period of validity (6 second) in order of priority from the first backup
channel through the backup list and the candidate st




[image: image9.png]s a result, the CPE shall send a waming to the base station using the BLV-RSP message with the

“Unavailable Backup Channel” [E to be sert during the bendwidth allocation sssigned 1o the CPE in the
US-MAP or using the opportunistic BW Request mechanism in the following frame if an incumbent
appears on one of the backup chamnels. Furthermore, if the depth reached ty the CPE at the time of an
interruption is less then the depth of the backup fist, the CPE shall use the ELM-RSP message with the

“Backup channe fist clearance depth” IE to be sent duing the US bendwidth aflocation assigned to the
CPE in the US-MAP of using the opportunistic BW Request mechanism to warn the BS. Otherwise, the
CPE shall be prepared to provide the information on its cumrent sensing depth with the same BLV-RSP
message upon reception of the nomal BLM-REQ MAC message whenever the base staion requests it
This information collected by the base station from all its assaciated CPEs will be used o adjust the size of
the backup charmel list. The base station wil be responsible for reserving sufficient idle time in the
scheduling of the data traffic towards each of its CPEs to allow them the time to verify the svailability of
the backup charnels and some exira candidate channels if possible.
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Abstract


This contribution proposes resolutions for comments #1098 up to #1116 of the comment database 22-09-0120r22 on the Spectrum Sensing Automaton.
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