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Insert the text as follows:
5.1.2.3.5 Channel switch notification

The channel switch notification procedure is initiated by the next higher layer by issuing the MLME-CHANNELSWITCH.request primitive, as described in 6.2.18.1, to the MLME. 
When a coordinator wants one of its associated devices to switch its operating channel at specific time, the MLME of the coordinator shall send the channel switch notification command in the manner specified by the TxIndirect parameter of the MLME-CHANNELSWITCH.request primitive previously sent by the next higher layer. If TxIndirect is TRUE, the MLME of the coordinator shall send the channel switch notification command to the device using indirect transmission; i.e., the channel switch notification command frame shall be added to the list of pending transactions stored on the coordinator and extracted at the discretion of the device concerned using the method described in 5.1.6.3. If the command frame is not successfully extracted by the device, the coordinator should consider the device disassociated. Otherwise, the MLME shall send the channel switch notification command to the device directly. In this case, if the channel switch notification command cannot be sent due to a channel access failure, the MAC sublayer shall notify the next higher layer.
Upon successful transmission of the channel switch command, the MAC sublayer shall issue the MLME-CHANNELSWITCH.confirm primitive with a status of SUCCESS.
If a device has received the channel switch command, as defined in 5.2.x, from the coordinator, the MLME shall issue the MLME-CHANNELSWITCH.indication primitive with the ChannelSwitchInfo parameter set to the respective field in the channel switch command.
Figure 16a illustrates the sequence necessary for a coordinator in a beacon-enabled PAN to successfully transmit channel switch notification command to a device using indirect transmission.
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Figure 16a—Message sequence chart for channel switch notification initiated by a coordinator, using indirect transmission, in a beacon-enabled PAN

5.1.7.2 GTS allocation

Insert after the second paragraph the following text:
To request the allocation of a new periodic GTS, the MLME shall send the periodic GTS request command, as described in 5.3.9, to the PAN coordinator. The Characteristics Type field of the request shall be set to one, and the length, direction, start frame and period exponent fields shall be set according to the desired characteristics of the required periodic GTS.
Insert after the fifth paragraph the following text:
When the PAN coordinator determines whether capacity is available for the requested periodic GTS, it shall generate a periodic GTS descriptor with the requested specifications and the short address of the requesting device. If the periodic GTS was allocated successfully, the PAN coordinator shall set the start slot in the periodic GTS descriptor to the superframe slot at which the periodic GTS begins and the GTS BSN in the periodic GTS descriptor to the number of remained superframe for first allocated periodic GTS slot. In addition, the PAN coordinator shall notify the next higher layer of the new periodic GTS. This notification is achieved when the MLME of the PAN coordinator issues the MLME-PERIODIC-GTS.indication primitive, as described in 6.2.19.3 with the characteristics of the allocated periodic GTS.  If there was not sufficient capacity to allocate the requested GTS, the start slot and GTS BSN shall be set to zero. The PAN coordinator shall then include this periodic GTS descriptor in its beacon and update the GTS Specification field of the beacon frame accordingly. The PAN coordinator shall also update the Final CAP Slot field of the Superframe Specification field of the beacon frame, indicating the final superframe slot utilized by the decreased CAP. The periodic GTS descriptor shall remain in the beacon frame for aGTSDescPersistenceTime superframes, after which it shall be removed automatically. The PAN coordinator shall be allowed to reduce its CAP below aMinCAPLength to accommodate the temporary increase in the beacon frame length due to the inclusion of the periodic GTS descriptor. 
5.1.7.4 GTS deallocation

Insert after the first paragraph the following text:
A device is instructed to request the deallocation of an existing periodic GTS through the MLME-PERIODIC-GTS.request primitive, as described in 6.2.19.1, using the characteristics of the periodic GTS it wishes to deallocate. From this point onward, the periodic GTS to be deallocated shall not be used by the device, and its stored characteristics shall be reset.
Change:
To request the deallocation of an existing GTS, the MLME shall send the GTS request command, and to request the deallocation of an existing periodic GTS, the MLME shall send the periodic GTS request command, as described in 5.3.9, to the PAN coordinator. The Characteristics Type field of either the GTS Characteristics field or the Periodic GTS Characteristics field of the request shall be set to zero (i.e., GTS deallocation), and the length and direction fields shall be set according to the characteristics of the GTS to deallocate. On receipt of the acknowledgment to either the GTS request command or the periodic GTS request command, the MLME shall notify the next higher layer of the deallocation. This notification is achieved when either the MLME issues the MLME-GTS.confirm primitive, as described in 6.2.6.2, with a status of SUCCESS and a GTSCharacteristics parameter with its Characteristics Type field set to zero. or when the MLME issues the MLME-PERIODIC-GTS.confirm primitive, as described in 6.2.19.2, with a status of SUCCESS and a PeriodicGTSCharacteristics parameter with its Characteristics Type field set to zero. If either the GTS request command or the periodic GTS request command is not received correctly by the PAN coordinator, it shall determine that the device has stopped using either its GTS or its periodic GTS by the procedure described in 5.1.7.6.

5.1.7.6 GTS expiration

Insert at the end of 5.1.7.6 the following text:
The MLME of the PAN coordinator shall attempt to detect when a device has stopped using a periodic GTS using the following rules:

· For a transmit periodic GTS, the MLME of a PAN coordinator shall assume that a device is no longer using its periodic GTS if a data frame is not received from the device in the GTS at least every 3 × P superframes, where P is defined in 5.3.9.3.

· For a receive periodic GTS, the MLME of the PAN coordinator shall assume that a device is no longer using its periodic GTS if an acknowledgment frame is not received from the device at least every 3 × P superframes, where P is defined in 5.3.9.3. If the data frames sent in the GTS do not require acknowledgment frames, the MLME of the PAN coordinator will not be able to detect whether a device is using its receive periodic GTS. However, the PAN coordinator is capable of deallocating the periodic GTS at any time. 

5.2.2.1.3 GTS Specification field

Change Figure 42 as indicated:
	Bits: 0-2
	3-5
	6
	7

	GTS Descriptor Count
	Reserved
	Periodic GTS Permit
	GTS Permit


Insert the following text at the end of the current text in 5.2.2.1.3:

The Periodic GTS Permit field shall be set to one if macPeriodicGTSPermit is equal to TRUE (i.e., the PAN coordinator is accepting periodic GTS requests). Otherwise, the Periodic GTS Permit field shall be set to zero.

5.2.2.1.5 GTS list field

Insert the following text at the end of the current text 5.2.2.1.5:
If a GTS descriptor represents a periodic GTS (i.e. the GTS descriptor corresponds to a periodic GTS request), the GTS Length field shall contain the four least significant bits of the macBSN indicating the first superframe that the periodic GTS is available for the addressed device.
5.3 MAC command frames

Insert the following and change Table 5:
Table 5—MAC command frames
	Command frame identifier
	Command frame
	Tx
	Rx
	Subclause

	0x0a
	Channel switch notification
	
	
	5.3.10

	0x0ab-0xff
	Reserved
	
	
	-


5.3.9 GTS request command

Change the following text of 5.3.9 as follows:

The GTS request command is used by an associated device that is requesting the allocation of either a new GTS or a new periodic GTS or the deallocation of either an existing GTS or an existing periodic GTS from the PAN coordinator. Only devices that have a short address less than 0xfffe shall send this command.

Change Figure 58 as indicated:

	Octets: 7
	1
	1/2

	MHR fields
	Command Frame Identifier
	GTS Characteristics/ Periodic GTS Character 


5.3.9.2 GTS Characteristic field

Insert the following text at the beginning of the current text of 5.3.9.2.

When the GTS request command is used by an associated device that is requesting the allocation of a new GTS or the deallocation of an existing GTS from the PAN coordinator, the GTS Characteristics field should be included. 

Insert

5.3.9.3 Periodic GTS Characteristic field

When the GTS request command is used by an associated device that is requesting the allocation of a new periodic GTS or the deallocation of an existing periodic GTS from the PAN coordinator, the Periodic GTS Characteristics field should be included. 
The Periodic GTS Characteristics field shall be formatted as illustrated in Figure 59a.
	Bits: 0-3
	4
	5
	6-7
	8-11
	12-14
	15

	GTS Length
	GTS Direction
	Characteristic Type
	Reserved
	Start Frame
	GTS Period Exponent
	Reserved


Figure 59a – Periodic GTS Characteristics field format

The GTS Length field shall contain the number of superframe slots being requested for the periodic GTS.
The GTS Direction field shall be set to one if the periodic GTS is to be a receive-only periodic GTS. Conversely, this field shall be set to zero if the GTS is to be a transmit-only periodic GTS. GTS direction is defined relative to the direction of data frame transmissions by the device.
The Characteristics Type field shall be set to one if the characteristics refer to a periodic GTS allocation or zero if the characteristics refer to a periodic GTS deallocation.
The Start Frame field shall contain the value S, 0 ≤ S ≤ 7, which indicates  the first periodic GTS for the requesting device is being requested to occur in a superframe no later than (S+1) superframes after the current superframe.
The GTS Period Exponent field shall specify the value, N, and this shall be used to define the period P, in superframes that is being requested for the periodic GTS. 
The value of P is defined as follows:
P = 2(N+1)

for 0 ≤ N ≤ 7
Insert:
5.3.10 Channel switch notification command

The channel switch notification command shall only be sent by a PAN coordinator.
All devices shall be capable of receiving this command, although an RFD is not required to be capable of transmitting it.
This command is optional.

The channel switch notification command shall be formatted as illustrated in Figure 59a.
	Octets: variable
	1
	2
	6
	1
	0/1

	MHR fields
	Command Frame Identifier
	Coordinator Short Address
	Timestamp
	Channel Number
	Channel Page


Figure 59a–Channel switch notification command format

5.3.10.1 MHR fields

The Destination Addressing Mode field shall be set to indicate short addressing. The Source Addressing Mode field shall be set to indicate extended addressing.
The Frame Pending field shall be set to zero and ignored upon reception.
The AR field shall be set to zero.
The Frame Version field shall be set to 0x01 if the Channel Page field is present. Otherwise it shall be set as specified in 5.2.3.
The Destination PAN Identifier field shall contain the broadcast PAN identifier. The Destination Address field shall contain the broadcast short address. The Source PAN Identifier field shall contain the value of macPANId, and the Source Address field shall contain the value of macExtendedAddress.
5.3.10.2 Coordinator Short Address field
The Coordinator Short Address field shall contain the value of macShortAddress.
5.3.10.3 Timestamp field

The Timestamp subfield is 6 octets in length and contains the time at which the channel switching will be occurred, in symbols. This is a 48-bit value, and the precision of this value shall be a minimum of 20 bits, with the lowest 4 bits being the least significant.
5.3.10.4 Channel Number field

The Channel Number field shall contain the channel number that the coordinator intends to use for all future communications.
5.3.10.5 Channel Page field

The Channel Page field, if present, shall contain the channel page that the coordinator intends to use for all future communications. This field may be omitted if the new channel page is the same as the previous channel page.
6.2 MAC management service

Insert in Table 8 as indicated:

Table 8—Summary of the primitives accessed through the MLME-SAP

	Name
	Request
	Indication
	Response
	Confirm

	MLME-CHANNEL-SWITCH
	6.2.18.1*
	6.2.18.3*
	
	6.2.18.2*

	MLME-PERIODIC-GTS
	6.2.19.1*
	6.2.19.3*
	
	6.2.19.2*


Insert the text as follows:

6.2.18 Channel switch notification primitives

These primitives are used by a device to switch operating channel at specific time or by the PAN coordinator to order an associated device to switch operating channel at specific time.
6.2.18.1 MLME-CHANNELSWITCH.request

The MLME-CHANNELSWITCH.request primitive is used by the coordinator to instruct an associated device to switch operating channel at specific time.
The semantics of this primitive are:
MLME-CHANNELSWITCH.request (
DeviceAddrMode,

DeviceAddress,

ChannelSwitchInfo,
TxIndirect,

SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex

)

The primitive parameters are defined in Table 44a.

Table 44a— MLME-CHANNELSWITCH.request parameters
	Name
	Type
	Valid range
	Description

	DeviceAddrMode
	Enumeration
	SHORT_ADDRESS, EXTENDED_ADDRESS
	The addressing mode of the device which should change its operating channel at specific time

	DeviceAddress
	Device address
	As specified by the DeviceAddrMode parameter
	The address of the device which should change its operating channel at specific time

	ChannelSwitchInfo
	ChannelSwitch Information value
	As defined in 5.3.10
	The information for the channel switch.

	TxIndirect
	Boolean
	TRUE,  FALSE
	TRUE if the channel switch notification command is to be sent indirectly.

	SecurityLevel
	Integer
	As defined in Table 46
	As defined in Table 46.

	KeyIdMode
	Integer
	As defined in Table 46
	As defined in Table 46.

	KeySource
	Set of octets
	As defined in Table 46
	As defined in Table 46.

	KeyIndex
	Integer
	As defined in Table 46
	As defined in Table 46.


If this primitive was received by the MLME of a coordinator with the TxIndirect parameter set to TRUE, the channel switch notification command will be sent using indirect transmission as described in 5.1.5.

If this primitive was received by the MLME of a coordinator with the TxIndirect parameter set to FALSE, the MLME sends a channel switch notification command to the device in the CAP for beacon-enabled PAN.
6.2.18.2 MLME-CHANNELSWITCH.confirm

The MLME-CHANNELSWITCH.confirm primitive reports the results of an MLME-CHANNELSWITCH.request primitive.
The semantics of this primitive are as follows:
MLME-CHANNELSWITCH.confirm 
(

status,

DeviceAddrMode,

DeviceAddress
)
The primitive parameters are defined in Table 44b.
Table 44b— MLME-CHANNELSWITCH.confirm parameters
	Name
	Type
	Valid range
	Description

	status
	Enumeration
	SUCCESS, TRANSACTION_OVERFLOW, TRANSACTION_EXPIRED, NO_ACK, CHANNEL_ACCESS_FAILURE, COUNTER_ERROR, FRAME_TOO_LONG, UNAVAILABLE_KEY, UNSUPPORTED_SECURITY, INVALID_PARAMETER
	The status of the channel switch notification attempt.

	DeviceAddrMode
	Enumeration
	SHORT_ADDRESS, EXTENDED_ADDRESS
	The addressing mode of the device which has been instructed to change its operating channel at specific time by its PAN coordinator

	DeviceAddress
	Device address
	As specified by the DeviceAddrMode parameter
	The address of the device which has been instructed to change its operating channel at specific time by its PAN coordinator


This primitive returns a status of either SUCCESS, indicating that the channel switch notification was successful, or the appropriate status parameter value indicating the reason for failure.
6.2.18.3 MLME-CHANNELSWITCH.indication

The MLME-CHANNELSWITCH.indication primitive is used to indicate the reception of a channel switch notification command.

The semantics of this primitive are as follows:
MLME-CHANNELSWITCH.indication  (
ChannelSwitchInfo,

SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex

)

The primitive parameters are defined in Table 44c.
Table 44c-MLMECHANNEL-SWITCH.indication parameters

	Name
	Type
	Valid range
	Description

	ChannelSwitchInfo
	ChannelSwitch Information value
	As defined in 5.3.10.
	The information for the channel switch.

	SecurityLevel
	Integer
	As defined in Table 48.
	As defined in Table 48.

	KeyIdMode
	Integer
	As defined in Table 48.
	As defined in Table 48.

	KeySource
	Set of octets
	As defined in Table 48.
	As defined in Table 48.

	KeyIndex
	Integer
	As defined in Table 48.
	As defined in Table 48.


Insert the text as follows:

6.2.19 Periodic GTS management primitives

These primitives are used to request and maintain periodic GTSs.

6.2.19.1 MLME-PERIODIC-GTS.request

The MLME-PERIODIC-GTS.request primitive allows a device to send a request to the PAN coordinator to allocate a new periodic GTS or to deallocate an existing periodic GTS. This primitive is also used by the PAN coordinator to initiate a periodic GTS deallocation.

The semantics of this primitive are:
MLME-PERIODIC-GTS.request (

PeriodicGTSCharacteristics,

SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex

)

The primitive parameters are defined in Table 44d.
Table 44d— MLME-PERIODIC-GTS.request parameters
	Name
	Type
	Valid range
	Description

	PeriodicGTSCharacteristics 
	Periodic GTS characteristics
	As defined in  5.3.9.3.
	The characteristics of periodic GTS request. 

	SecurityLevel 
	Integer
	As defined in Table 46.
	As defined in Table 46.

	KeyIdMode 
	Integer
	As defined in Table 46.
	As defined in Table 46.

	KeySource 
	Set of octets
	As defined in Table 46.
	As defined in Table 46.

	KeyIndex 
	Integer
	As defined in Table 46.
	As defined in Table 46.


On receipt of the MLME-PERIODIC-GTS.request primitive by a device, the MLME of a device performs either the periodic GTS request procedure, as described in 5.1.7.2, or the periodic GTS deallocation procedure, as described in 5.1.7.4, depending on the value of the PeriodicGTSCharacteristics field.
6.2.19.2 MLME-PERIODIC-GTS.confirm

The MLME-PERIODIC-GTS.confirm primitive reports the results of a request to allocate a new periodic GTS or to deallocate an existing periodic GTS.
The semantics of this primitive are:
MLME-GTS.confirm 


(
PeriodicGTSCharacteristics,
status

)

The primitive parameters are defined in Table 44e.
Table 44e— MLME-PERIODIC-GTS.confirm parameters
	Name
	Type
	Valid range
	Description

	PeriodicGTSCharacteristics 
	Periodic GTS characteristics
	As defined in 5.3.9.3.
	The characteristics of periodic GTS request. 

	status
	Enumeration
	SUCCESS,
DENIED,

NO_SHORT_ADDRESS,

CHANNEL_ACCESS_FAILURE,

NO_ACK,

NO_DATA,

COUNTER_ERROR,

FRAME_TOO_LONG,

UNAVAILABLE_KEY, UNSUPPORTED_SECURITY, INVALID_PARAMETER.
	The status of the periodic GTS request.


If the request to allocate or deallocate a periodic GTS was successful, this primitive will return a status of SUCCESS and the Characteristics Type field of the PeriodicGTSCharacteristics parameter will have the value of one or zero, respectively. Otherwise, the status parameter will indicate the appropriate error code, as defined in 5.1.7.2 or 5.1.7.4.
If macShortAddress is equal to 0xfffe or 0xffff, the device is not permitted to request a periodic GTS and the status parameter will be set to NO_SHORT_ADDRESS.
6.2.19.3 MLME-PERIODIC-GTS.indication

The MLME-PERIODIC-GTS.indication primitive indicates that a periodic GTS has been allocated or that a previously allocated periodic GTS has been deallocated
The semantics of this primitive are:
MLME-PERIODIC-GTS.indication
(

DeviceAddress,

PeriodicGTSCharacteristics,
SecurityLevel,

KeyIdMode,

KeySource,

KeyIndex

)
The primitive parameters are defined in Table 44f.
Table 44f— MLME-PERIODIC-GTS.indication parameters
	Name
	Type
	Valid range
	Description

	DeviceAddress 
	Device address
	0x0000–0xfffd
	The short address of the device that has been allocated or deallocated a periodic GTS.

	PeriodicGTSCharacteristics 
	Periodic GTS characteristics
	As defined in 5.3.9.3
	The characteristics of periodic GTS request. 

	SecurityLevel 
	Integer
	As defined in Table 48.
	If the primitive were generated when a periodic GTS deallocation is initiated by the PAN coordinator itself, the security level to be used is set to 0x00. If the primitive were generated whenever a periodic GTS is allocated or deallocated following the reception of a periodic GTS request command, then it is as defined in Table 48.

	KeyIdMode 
	Integer
	As defined in Table 48.
	If the primitive were generated when a periodic GTS deallocation is initiated by the PAN coordinator itself, the security level to be used is set to 0x00. If the primitive were generated whenever a periodic GTS is allocated or deallocated following the reception of a periodic GTS request command, then it is as defined in Table 48.

	KeySource 
	Set of octets
	As defined in Table 48.
	If the primitive were generated when a periodic GTS deallocation is initiated by the PAN coordinator itself, the security level to be used is set to 0x00. If the primitive were generated whenever a periodic GTS is allocated or deallocated following the reception of a periodic GTS request command, then it is as defined in Table 48.

	KeyIndex 
	Integer
	As defined in Table 48.
	If the primitive were generated when a periodic GTS deallocation is initiated by the PAN coordinator itself, the security level to be used is set to 0x00. If the primitive were generated whenever a periodic GTS is allocated or deallocated following the reception of a periodic GTS request command, then it is as defined in Table 48.


The value of the Characteristics Type field, as defined in 5.3.9.3, in the PeriodicGTSCharacteristics parameter indicates if the periodic GTS has been allocated or if a periodic GTS has been deallocated.
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