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14.3.5 LMP Commands

14.3.5.1 Supported features
The  AFH capability of  a device is exchanged through the two commands, LMP_features_req and LMP_features_res .  Extra bit fields are allocated and shown in Table xxx.  The value of a bit is set to 1 if the corresponding feature is supported.  The reserved bits should be set to 0.
	Byte
	Bit 
	Supported feature

	2
	7
	Slave-reported channel classification

	3
	0
	Adaptive frequency hopping

	3
	1-7
	Reserved

	
	
	


Ed Note: Backward compatibility issued should be addressed, since it is an modification (extension) to the original command format.
14.3.5.2 AFH minimum channels
The master sends LMP_AFH_minimum_channels to the slave to synchronize the value of Nmin, the minimal number of channels in the adaptive hopping sequence.  The lower bound of Nmin is usually set by the regulation.  The value of Nmin also affects the interference between Bluetooth piconets.  The master should have the geographical and regulatory information required to set Nmin.  The master may choose a higher value of Nmin considering the interference between Bluetooth piconets.  





	LMP PDU
	Length (bytes)
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_AFH_minimum_channels
	2
	??
	DM1
	m  s
	AFH minimum channels

	2


	Name
	Length (bytes)
	Type
	Unit
	Detailed

	AFH minimum channels
	1
	u_int8
	
	Minimum number of channels in the adaptive hopping sequence 





14.3.5.3 Request of Slave’s Classification Result
The master may issue the LMP_ channel_metrics_req command to the slave to request its classification result.  This function may or may not be supported by the slave. 

	LMP PDU
	Length (bytes)
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_channel_metrics_req
	1
	??
	DM1
	m  s
	-
	-


Table 3: PDUs used for master to request slave’s classification information


A slave that supports this function should respond with the LMP_channel_metrics_res PDU.  
A slave that does not support the function of classifying channels will respond with LMP_not_accepted with the reason code PDU not allowed.


14.3.5.4 Slave’s Classification Result
In response to the LMP_ channel_metrics_req, a supporting slave should reply with a packet containing its classification of all the channels. For a system supporting 79-channel mode, 79 bits will be used, each bit representing each of the 79 channels. A binary ‘0’ will represent a ‘bad’ channel and a binary ‘1’ will represent a ‘not known to be bad’ channel. The LSB of the payload will relate to the quality of channel ‘0’, the MSB of the payload will relate to the quality of the last channel.  For system supporting 23-channel mode, the 23 bits from LSB represents the channel condition, and the remaining bits should be set to a binary ‘0’. 
	LMP PDU
	Length (bytes)
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_channel_metrics_res
	11
	
	DM1
	s  m
	Channel metrics bitmap
	2 – 11:7


Table 4: PDUs used for Slave to send classification information to master 


14.3.5.5 AFH start
After the master has the channel classification information, the master notifies the slaves to the new hopping sequence.  In case of multiple AFH-capable slaves, the master should send this command to each of them respectively.  The slaves are switched to the new hopping sequence one by one.  The switching of hopping sequence is either from the legacy hopping sequence to an adaptive hopping sequence, or from the current adaptive hopping sequence to a new adaptive hopping sequence.  






The master selects the AFH instant and queues the LMP_ AFH_start to its LC for transmission to the slave.  When the slave receives the LMP_AFH_start, it switches to the new hopping sequence after the AFH instant.  If the master receives LMP_accepted, it switches to the new hopping sequence after AFH instant.  




If the master receives LMP_not_accepted, it stops switching to the new hopping sequence.  
If the master does not receive any LMP response before the AFH instant, it still switches to the new hopping sequence, but it should start a checking procedure in the new hopping sequence within an AFH_timeout period.  If the master can not get confirmation within the AFH_timeout period, it then switches back to the previous hopping sequence.  If slave has SCO channels, the time-out value is chosen by the master and should be at least 6*Tsco. If slave uses ACL only, the time-out value is chosen by the master and should be at least (6*Tpoll + WB(1)). 
	LMP PDU
	Length
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_AFH_start
	17
	
	DM1
	m->s
	

AFH instant

Channel metrics bitmap 

AFH partition sequence parameters
Timing control flags

	2-5
6-15
16

17







	Name
	Length (bytes)
	Type
	Unit
	Detailed

	AFH instant
	4
	u_int32
	
	Bits 27:1 of the master Bluetooth clock value

	Channel metrics bitmap
	10
	
	
	

	AFH partition sequence parameters
	1
	u_int8
	
	PSP(see AFH clause)

	Timing control flag

	1
	
	
	Bits 1
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14.3.5.7 Return to Regular Hopping Request
After the piconet has been adaptively hopping for a time, the master may force all the Slaves back to the normal 802.15.1 / Bluetooth hopping sequence. This command is issued by the Master and contains no payload.

	LMP PDU
	Length (bytes)
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_regular_hopping_req
	1
	??
	DM1
	m  s
	-
	-


Table 6: PDUs used for Master to request Slave return to regular hopping mode.

The Master will not send such a command to an unsupporting Slave, so the default response after receiving this command is an LMP_accepted message.


14.3.5.8 AFH hopping sequence check 
This LMP command is for formal check of hopping sequence switching.  The master sends LMP_AFH_check_req to request the slave sending back a set of information that fully describes the slave’s adaptive hopping sequence.  Then the master is able to know which adaptive hopping sequence the slave is using.  This mechanism is more reliable than just sending a POLL packet and see if there is an Baseband-ACK.  The POLL-ACK mechanism may not be accurate and reliable because of the similarity between hopping sequences.  When 
the slave receives LMP_AFH_check_req, it should respond by LMP_AFH_check_res with the set of information used to form its current hopping sequence.  


	LMP PDU
	Length
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_AFH_check_req
	1
	
	
	m->s
	-
	-


	LMP PDU
	Length
	op code
	Packet type
	Possible direction
	Contents
	Position in payload

	LMP_AFH_check_res
	13
	
	DM1
	s->m
	Channel metrics bitmap 
AFH partition sequence parameters

Timing control flags
	2-11

12

13


	Name
	Length (bytes)
	Type
	Unit
	Detailed

	Channel metrics bitmap
	10
	
	
	

	AFH partition sequence parameters
	1
	u_int8
	
	PSP

	Timing control flag
	1
	
	
	Bits 1
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Figure 2: Adaptive hopping outline














Figure 4 Block diagram of AFH Box for mode H
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Figure 7 Block diagram of partition sequence generator for SCO
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Figure 9 Block diagram of AFH Box for mode L
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Sequence 2: Master requests and receives slaves’ classification information.





LMP_channel_metrics_reqLMP_available_channel_request


LMP_channel_metrics_resLMP_slave_available_channel
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Sequence 3: Master request of slaves’ classification information fails
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Figure 3 Channel sets relationship





SB=SBK U SBN





SBK





Figure 1: Adaptive hopping system overview.
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Sequence 5: Master requests slave to return to regular 802.15.1 hopping mode.





LMP_regular_hopping_request
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Sequence 6: Slave reject AFH request.





LMP_AFH_Request


LMP_not_accepted





Slave


LM





Master


LM





Sequence 5: Master sends new classification list to slave and AFH is started.
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