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Introduction

In during LB2 balloting it was determined that Cognitive Radio-related primitives would be consolidated into Clause 14. Comment 8 in the comment database (DCN: 22-12/85r1: https://mentor.ieee.org/802.22/dcn/12/22-12-0085-01-0mib-tga-lb2-comment-database.xls), requests that the cognitive radio related primitives in 10.7 be relocated to the appropriate sections within Clause 14. The primitives within section 10.7.1-10.7.3 and 10.7.6 have been relocated to the M-SAP (see DCN 22-13/16r0: https://mentor.ieee.org/802.22/dcn/13/22-13-0016-00-0mib-m-sap-definition.doc). The primitives in 10.7.4 and 10.7.5, relating to sensing and geolocation, will be re-located in sections w/in 14.2 that correspond to the SM-SSF-SAP and SM-GL-SAP. This contribution includes text to be included in the draft amendment that satisfies this comment. 

Editorial Instruction

1) Add a section 14.2.2, titled “Spectrum Manager-Spectrum Sensing Function SAP (SM-SSF-SAP)” to Seciton 14.2

2) Add the the text below to section 14.2.2

[============================================Start of new text for 14.2.2========================================]
14.2.2.1 Spectrum Sensing Function Primitives

The IEEE 802.22 PHY layer shall provide local spectrum sensing services through its SSF accessed through the SM-SSF-SAP. Table 283 summarizes the spectrum sensing primitives supported through the SM-SSF-SAP interface. The primitives are discussed in the sub-clauses referenced in the table.
Table 283 — Spectrum Sensing Primitives supported by the SM-SSF-SAP

	Name
	Request
	Indication
	Confirm

	SM-SSF-SAP-CHANNEL-SENSING
	14.2.2.1.1
	14.2.2.1.2
	

	SM-SSF-SAP-SENSING-RESULTS
	
	
	14.2.2.1.3


14.2.2.1.1 SM-SSF-SAP-CHANNEL-SENSING-REQUEST

14.2.2.1.1.1 Purpose

The SM-SSF-SAP-CHANNEL-SENSING-REQUEST primitive allows the SM to request the PHY SSF unit (in either the local SSA or remote SSA at a CPE) to perform spectrum sensing.  Table 284 specifies the parameters for the SM-SSF-SAP-CHANNEL-SENSING-REQUEST primitive.
14.2.2.1.1.2 SAP Type

SM-SSF-SAP

14.2.2.1.1.3 Operation Type

Information Request

14.2.2.1.1.4 Destination

SSA SSF

14.2.2.1.1.5 Data

Table 284 SM-SSF-SAP-CHANNEL-SENSING-REQUEST Parameters

	Name
	Type
	Length
	Description

	IETF Country Code
	Character String
	16 bits
	See Annex A

	Channel Start Frequency
	Integer
	64 bits
	Frequency for start of channel to be sensed by the SSF, in Hz

	Channel End Frequency
	Integer
	64 bits
	Frequency for end of channel to be sensed by the SSF, in Hz.

	Channel Bandwith
	Integer
	4 bits
	The bandwidth of the channel to be sensed by the SSF. Values as specified in Table 236.

	Sensing Mode
	Integer
	2 bits
	The sensing mode specifies which SSF outputs are valid as specified in Table 239.

	Signal Type Array
	Array
	32 bits
	An array indicating which signal types the SSF is to sense for as specified in Table 239.

	Sensing Window Specification Array
	Array
	N X 32 bits
	N is the number of signal types enumerated (that are equal to ‘1’) in the Signal Type Array. Sensing window specifications as given in Table 245 and Table 246. Each element in the Sensing Window Specification consists of:

 NumSensingPeriods, SensingPeriodDuration,
SensingPeriodInterval

	Maximum Probability of False Alarm Array
	Array
	N X 8 bits
	N is the number of signal types enumerated (that are equal to ‘1’) in the Signal Type Array.

This value is valid only for sensing modes 0 and 1. Each element specifies the maximum probability of false alarm for the corresponding signal type decision in the sensing present Array.

Maximum Probability of False Alarm – 0x00 indicates ‘0’ and 0x01 indicates ‘0.001, and 0xFF = 0.255 (see Table 236)

	Timestamp
	Character String
	20 characters
	String representing timestamp for when message was sent. Time format is defined in Section 14.1.5

	Padding
	
	2 bits
	Set to ‘00’


14.2.2.1.1.6 When Generated

The SM-SSF-SAP-CHANNEL-SENSING-request primitive is generated by the SM and issued to the SSF to request the SSF to perform spectrum sensing. When sending this primitive to the SSA, it s translated in a BLM-REQ message. When this occurs the “Channel Start Frequency” and “Channel End Frequency” shall be translated to an 8bit channel number (see Table 236) according to the procedure in 14.1.5.2.

14.2.2.1.1.7 Effect of Receipt

When the SSA receives the SM-SSF-SAP-CHANNEL-SENSING-REQUEST primitive, it requests the SSF to perform spectrum sensing. If the sensing request can be serviced the SSA replies by sending the SM-SSF-SAP-CHANNEL-SENSING-INDICATION to indicate to SM it can perform sensing, executes sensing, then sends sensing results back to SM in SM-SSF-SAP-SENSING-RESULTS-CONFIRMATION. If the sensing request cannot be serviced, the SSA will send back a failure code in the SM-SSF-SAP-CHANNEL-SENSING-INDICATION.
14.2.2.1.2 SM-SSF-SAP-CHANNEL-SENSING-INDICATION

14.2.2.1.2.1 Purpose

The SM-SSF-SAP-CHANNEL-SENSING-INDICATION primitive is used to inform the SM whether its request to the local PHY SSF or remote SSF at a CPE was successfully generated by the SM.  Table 285 specifies the parameters for the SM-SSF-SAP-CHANNEL-SENSING.confirm primitive.
14.2.2.1.2.2 SAP Type

SM-SSF-SAP

14.2.2.1.2.3 Operation Type

Event Indication

14.2.2.1.2.4 Destination

SM
14.2.2.1.2.5 Data

Table 285 SM-SSF-SAP-CHANNEL-SENSING-INDICATION Parameters

	Name
	Type
	Length
	Description

	IETF Country Code
	ASCII
	16 bits
	See Annex A.

	Channel Start Frequency
	Integer
	64 bits
	Frequency for start of channel to be sensed by the SSF, in Hz

	Channel End Frequency
	Integer
	64 bits
	Frequency for end of channel to be sensed by the SSF, in Hz.

	Sensing Mode
	Integer
	2 bits
	The sensing mode specifies which SSF outputs are valid as specified in Table 239.

	Status
	Enumeration
	2 bits
	00: INVALID_REQUEST

01: INVALID_SIGNAL_TYPES

10: Reserved
11: SUCCESS

The value indicates whether the sensing request was successfully generated.

	Invalid Signal Type Array
	Array
	32 bits
	An array indicating which signal types the SSF will not be able to sense as specified in Table 237.

This attribute is valid only if the Status = INVALID_SIGNAL_TYPEs



	Timestamp
	Character String
	20 characters
	Copied from the timestamp in the SM-SSF-SAP-CHANNEL-SENSING-REQUEST. Time format is defined in Section 14.1.5

	Padding
	
	4 bits
	Set to ‘0000’


14.2.2.1.2.6 When Generated

The SM-SSF-SAP-CHANNEL-SENSING-INDICATION primitive is generated by the SSF and issued to its SM to indicate whether the received SM-SSF-SAP-CHANNEL-SENSING-REQUEST was valid and whether the SSF is able to perform sensing for the signal types as requested. If the SSF is able to perform the sensing in the requested sensing mode and with the requested probability of false alarm for all types of signals requested, the Status code shall be set to SUCCESS. If the SSF does not support the requested sensing mode, the status value should be INVALID_REQUEST. If one or more of the signal types in the request is not valid or the SSF does not have the capability to sensing a requested signal type, the status code should be set to INVALID_SIGNAL_TYPE and the corresponding invalid signal types shall be indicated in the Invalid Signal Type Array. When sending this primitive to the SSA, it s translated in a BLM-RSP message. When this occurs the “Channel Start Frequency” and “Channel End Frequency” shall be translated to an 8bit channel number (see Table 236) according to the procedure in 14.1.5.2.
14.2.2.1.2.7 Effect of Receipt

When the SM receives the SM-SSF-SAP-CHANNEL-SENSING-INDICATION primitive, it will identify whether its request to the SSF was successfully received by the SSF.  The status parameter indicates the appropriate error code from 7.7.24 in case the request is invalid.
14.2.2.1.3 SM-SSF-SAP-SENSING-RESULTS-CONFIRMATION

14.2.2.1.3.1 Purpose

The SM-SSF-SAP-SENSING-RESULTS-CONFIRMATION primitive is used to inform the SM when the results of a previously issued request to the SSF were successfully generated by the SSF.  Table 286 specifies the parameters for the SM-SSF-SAP-SENSING-RESULTS-CONFIRMATION primitive.
14.2.2.1.3.2 SAP Type

SM-SSF-SAP

14.2.2.1.3.3 Operation Type

Information Confirmation

14.2.2.1.3.4 Destination

SM

14.2.2.1.3.5 Data

Table 286 SM—SSF-SAP-SENSING-RESULTS-CONFIRMATION Parameters

	Name
	Type
	Length
	Description

	IETF Country Code
	ASCII
	16 bits
	See Annccex A.

	Channel Start Frequency
	Integer
	64 bits
	Frequency for start of channel to be sensed by the SSF, in Hz

	Channel End Frequency
	Integer
	64 bits
	Frequency for end of channel to be sensed by the SSF, in Hz.

	Sensing Mode
	Integer
	2 bits
	The sensing mode specifies which SSF outputs are valid as specified in Table 237.

	Signal Type Array
	Array
	32 bits
	An Array indicating which signal types the SSF is to sense as specified in Table 238.

	Signal Present Array
	Array
	N X 2
	N is the number of signal types enumerated (that are equal to ‘1’) in the Signal Type Array.

Each element in the Array is a signal present decision.

Each decision can take on three possible values, as given in Table 240.

	Confidence Array
	Array
	N X 8
	Confidence array is only valid for Sensing Mode 2.

Each element in the confidence Array is a confidence metric for the sensing result for the corresponding signal type as defined in Table 240
0x00: No confidence

0x01to 0xFE: Reserved
0xFF: Full confidence

	If(Sensing Mode == 3) {
	
	
	

	RSSI Measurements
	Integer
	N X 8 bits
	N is the number of signal types enumerated (that are equal to ‘1’) in the Signal Type Array. RSSI Measurement is only valid for Sensing Mode 3.

Each RSSI measurement result is a signed integer number encoded with 8 bits (see Table 240).  BS can ask the CPE for up to 255 measurements of the RSSI. In such case, each RSSI measurement will represent the mean of the multiple measurement results, ranging -104 dBm to +23.5 dBm in 0.5 dB steps

	RSSI Standard Deviation
	Integer
	N X 8 bits
	N is the number of signal types enumerated (that are equal to ‘1’) in the Signal Type Array. RSSI Measurement is only valid for Sensing Mode 3.

BS can ask the CPE for up to 255 measurements of the RSSI. In such case, this parameter represents the result of the standard deviation calculation done on these multiple RSSI measurements results, ranging -104 dBm to +23.5 dBm in 0.5 dB steps

	}
	
	
	

	Timestamp
	Character String
	20 characters
	Copied from the timestamp in the SM-SSF-SAP-CHANNEL-SENSING-REQUEST. Time format is defined in Section 14.1.5

	Padding
	
	6 bit
	Set to ‘000000’


14.2.2.1.3.6 When Generated

The SM-SSF-SAP-SENSING-RESULTS-CONFIRMATION primitive is generated by the SSF and issued to the SM to indicate the results of a previously issued request to the SSF have been generated. When sending this primitive to the SSA, it s translated in a BLM-REQ message. When this occurs the “Channel Start Frequency” and “Channel End Frequency” shall be translated to an 8bit channel number (see Table 236) according to the procedure in 14.1.5.2.
14.2.2.1.3.7 Effect of Receipt

When the SM receives the SM-SSF-SAP-SENSING-RESULTS-CONFIRMATON it will obtain the sensing results to its request to the SSF.
[============================================End of new text for 14.2.2=========================================]
3) Add a section 14.2.3, titled “Spectrum Manager-Geolocation SAP (SM-GL-SAP)” to Seciton 14.2

4) Add the the text below to section 14.2.3

[============================================Start of new text for 14.2.3========================================]
14.2.2.2 Geolocation Primitives

The PHY layer provides local geolocation services through its satellite-based location acquisition unit to the SM/SSA through the SM-GL-SAP. Table 287 summarizes the geolocation primitives supported through the SM-GL-SAP interface. The primitives are discussed in the subclauses referenced in the table.
Table 287 — Geolocation Primitives supported by the SM-GL-SAP

	Name
	Request
	Indication
	Confirm

	SM-GL-SAP-GEOLOCATION
	14.2.3.1.1
	14.2.3.1.2
	

	SM-GL-SAP-GEOLOCATION-RESULTS
	
	
	14.2.3.1.3


14.2.2.2.1 SM-GL-SAP-GEOLOCATION-REQUEST

14.2.2.2.1.1 Purpose

The SM-GL-SAP-GEOLOCATION-REQUEST primitive allows the SM to request the local PHY geolocation unit or the one at a CPE to perform geolocation.  Table 288 specifies the parameters for the SM-GL-SAP-GEOLOCATION-REQUEST primitive.
14.2.2.2.1.2 SAP Type

SM-GL-SAP

14.2.2.2.1.3 Operation Type

Information Request

14.2.2.2.1.4 Destination

SSA GL

14.2.2.2.1.5 Data

Table 288 SM-GL-SAP-GEOLOCATION-REQUEST Parameters

	Name
	Type
	Length
	Description

	NMEA Sentence Request
	Character String
	6 octets
	NMEA 0183, in ASCII, string type (e.g. GPGGA)

	Timestamp
	Character String
	20 characters
	String representing timestamp for when message was sent. Time format is defined in Section 14.1.5


14.2.2.2.1.6 When Generated

The SM-GL-SAP-GEOLOCATION-REQUEST primitive is generated by the SM and issued to an SSA (either it’s own or remote at a CPE) GL to request the geolocation service to perform geolocation.
14.2.2.2.1.7 Effect of Receipt

When the Geolocation receives the SM-GL-SAP-GEOLOCATION-REQUEST primitive, it attempts execution of the geolocation service to perform geolocation. If the geolocation request can be satisified, it sends a SM-GL-SAP-GEOLOCATION-INDICATION with a Success status code, executes the geolocation and returns the result in SM-GL-SAP-GEOLOCATION-RESULTS-CONFIRMATION. If the geolocation request cannot be satisfied, it sends a SM-GL-SAP-GEOLOCATION-INDICATION with a failure status code.

14.2.2.2.2 SM-GL-SAP-GEOLOCATON-INDICATION

14.2.2.2.2.1 Purpose

The SM-GL-SAP-GEOLOCATION.confirm primitive is used to inform the SM whether its request to the PHY geolocation service was successfully generated by the Geolocation function of the SSA.  Table 289 specifies the parameters for the SM-GL-SAP-GEOLOCATION.confirm primitive.
14.2.2.2.2.2 SAP Type

SM-GL-SAP

14.2.2.2.2.3 Operation Type

Event Indication

14.2.2.2.2.4 Destination

SM
14.2.2.2.2.5 Data

Table 289 SM-GL-SAP-GEOLOCATION-INDICATION Parameters

	Name
	Type
	Length
	Description

	Status
	Integer
	8 bits
	The value indicates whether the requested query was successfully generated:

0x00 = Success

0x01 = Failure

0x02-0xFF = Reserved

	Timestamp
	Character String
	20 characters
	Copied from the timestamp in the SM-GL-SAP-GEOLOCATION-REQUEST. Time format is defined in Section 14.1.5


14.2.2.2.2.6 When Generated

The SM-GL-SAP-GEOLOCATION-INDICATION primitive is generated by the SSA GL and issued to its SM to indicate whether the received SM-GL-SAP-GEOLOCATION-REQUEST was valid, in which case the SSA GL acquires the requested NMEA sentence from the geolocation service.
14.2.2.2.2.7 Effect of Receipt

When the SM receives the SM-GL-SAP-GEOLOCATION-INDICATION primitive, it will identify whether its request to the geolocation service was successfully received by the Geolocation.  The status parameter indicates the appropriate error code from 7.7.24 in case the geolocation service was not available.
14.2.2.2.3 SM-GL-SAP-RESULTS-CONFIRMATION

14.2.2.2.3.1 Purpose

The SM-GL-SAP-GEOLOCATION-RESULTS-CONFIRMATION primitive is used to inform the SM when a response to a previously issued request to the geolocation service was successfully received by the SSA GL.  Table 290 specifies the parameters for the SM-GL-SAP-GEOLOCATION-RESULTS-CONFIRMATION primitive.
14.2.2.2.3.2 SAP Type

SM-GL-SAP

14.2.2.2.3.3 Operation Type

Information Confirmation

14.2.2.2.3.4 Destination

SM

14.2.2.2.3.5 Data

Table 290 SM-GL-SAP-GEOLOCATION-RESULTS-CONFIRMATION Parameters

	Name
	Type
	Length
	Description

	Location Data Length
	Integer
	8 bits
	Length of location data string in octets (0-128 characters)

	Location Data String
	Character String
	N octets
	Where N is the Location Data Length in octets

	Timestamp
	Character String
	20 characters
	Copied from the timestamp in the SM-GL-SAP-GEOLOCATION-REQUEST. Time format is defined in Section 14.1.5

	Timestamp
	Character String
	20 characters
	Copied from the timestamp in the SM-SSF-SAP-CHANNEL-SENSING-REQUEST. Time format is defined in Section 14.1.5


14.2.2.2.3.6 When Generated

The SM-GL-SAP-GEOLOCATION-RESULTS-CONFIRMATION primitive shall be generated by the SSA GL and issued to the SM to indicate the reception of a response to a query previously issued to the geolocation service.
14.2.2.2.3.7 Effect of Receipt

When the SM receives the SM-GL-SAP-GEOLOCATION-RESULTS-CONFIRMATION it shall identify whether the response to its request to the geolocation service was successfully received by the SSA GL, in which case, the SM will obtain NMEA string containing the latitude and longitude information. If the response is not successful the SM may decide to issue another request.
[============================================End of new text for 14.2.3=========================================]
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Abstract


This contribution includes that text that was developed to address CID 8 in the LB2 database (DCN: 22-12/85r1). The following text defines SM-SSF-SAP (Sensing) and SM-GL-SAP (Geolocation) primtives.
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