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Introductions
At the session #75 meeting, Section 6.12.1.3 of IEEE 802.16.1a AWD is updated by a contribution (IEEE C802.16n-11/0158r2). However, the contribution did not include a proposed text for IEEE 802.16Rev3. This contribution describes the proposed text related to multimode operation in IEEE 802.16Rev3 to be consistent with IEEE 802.16.1a.
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Proposed Text for the 802.16n AWD for 802.16rev3
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Adopt the following change in Section 16.1.3.1 in the GRIDMAN AWD for 802.16Rev3.]
16.1 Multi-mode operation
16.1.3 Base station function for HR-MS
16.1.3.1 Proactive Operation
A superordinate HR-BS may select a target HR-MS among its subordinate HR-MSs which are capable of role changing to HR-BS, according to the measured signal power at HR-BS and/or subordinate HR-MS‘ status information such as the battery level. The superordinate HR-BS may transmit MM-ADV message with trigger condition for which the subordinate HR-MSs capable of role changing to HR-BS shall report its status information. When the trigger condition is met, the The subordinate HR-MS capable of role changing to HR-BS may report its status information to the superordinate HR-BS via MM-STAT-REP MAC control message. The triggering condition for reporting status information may be configured by the superordinate HR-BS. 
After selecting the target HR-MS, the superordinate HR-BS requests the target HR-MS to change its mode to HR-BS by exchanging HRBS-REQ/RSP transmitting MM-BS-REQ message. The MM-BS-REQ message may include PHY operational parameters recommended by the superordinate HR-BS. If the target HR-MS accepts the request from the superordinate HR-BS to change the mode to HR-BS, the superordinate HR-BS may transmit HRBS-CONFIG-CMD message to request the target HR-MS to set the configuration parameters and the trigger conditions for operating as HR-BS. it shall transmit MM-BS-RSP message to the superordinate HR-BS when it is ready to start HR-BS role.
After receiving the MM-BS-RSP message, the superordinate HR-BS shall transmit MM-BS-CMD message to the target HR-MS to inform the action time or trigger conditions for starting as HR-BS mode. If the action time for mode change are included in the MM-BS-CMD message, the target HR-MS starts the HR-BS mode operation upon expiring the action time. At the same time, the superordinate HR-BS may stop the HR-BS role in order to avoid potential interference from the target HR-MS. If the trigger type is 0b1, trigger conditions for mode change shall be included in the MM-BS-CMD message and the mode change to HR-BS role starts after trigger event. One possible use is to prepare against an unforeseeable SPOF event, e.g., a HR-BS failure. The trigger shall be canceled if the target HR-MS performs a handover to other infrastructure stations.
If handover of subordinate MSs connected to the superordinate HR-BS is necessary, the superordinate HR-BS may transmit MS_Context-REQ message which contains MS context information before sending MM-BS-CMD message to the target HR-MS.
[Remedy2: Add the following rows in Table 54, section 6.3.2.3 in the GRIDMAN AWD for 802.16Rev3.]
	Type
	Message Name
	Message Description
	Connection

	xxx
	MM-BS-REQ
	Multimode Base station Request message
	

	xxx+1
	MM-BS-RSP
	Multimode Base station Response message
	

	xxx+2
	MM-BS-CMD
	Multimode Base station Command message
	


[Remedy3: Add the following text into section 6.3.2.3.98 in the GRIDMAN AWD for 802.16Rev3.]
6.3.2.3.98 MAC management messages for HR-Network
6.3.2.3.98.x1 MM-BS-REQ (multimode base station request) message
To request to transfer HR-BS role to a multimode HR-MS, the MM-BS-REQ message shall be sent from superordinate HR-BS to a multimode HR-MS. 

Table aaa – MM-BS-REQ message format
	Syntax
	Size
(bit)
	Notes

	MM-BS-REQ message format () {
	—
	—

	Management Message Type = xx
	8
	—

	Action code
	2
	Used to indicate the purpose of this message. 
0b00: Request to transfer HR-BS role to the multimode HR-MS 

0b01: Response for the unsolicited MM-BS-RSP message by the multimode HR-MS.

0b10: Reject for the unsolicited MM-BS-RSP message by the multimode HR-MS.
0b11: Reserved.

	Reserved
	6
	Shall be set to zero.

	TLV encodings for MM-BS-REQ
	variable
	TLV-specific

	}
	
	


All parameters according to action code are coded as TLV tuples, as defined in 11.xy.1.
The following parameter shall be included if action code is set to 0b00 or 0b01 in MM-BS-REQ message.
BS configuration indication
Indicate whether the superordinate HR-BS provides the recommended PHY parameters to multimode HR-MS or not.
The following parameter shall be included if BS configuration indication is set to 0b01 in the message:
DCD Configuration Change Count
Incremented by one (modulo 256) by the BS whenever any of the values of this channel descriptor change, except for the frame number for the OFDM PHY and the Available DL Radio Resources.
UCD Configuration Change Count
Incremented by one (modulo 256) by the BS whenever any of the values of this channel descriptor change, except for the Available UL Radio Resources.
DIUC Configuration Change Count
Value of Configuration Change Count provided in DCD defining the burst profile associated with DIUC.
The following parameter shall be included if BS configuration indication is set to 0b10 in the message:
Operator ID
Identifier of the network provider
PHY Profile ID
The PHY Profile ID contains a subset of the MOB_NBR-ADV message fields. For systems using OFDM or OFDMA, the bit-by-bit definition of the PHY Profile ID is shown in Table 145.
FA index
Frequency assignment index. This field is present only if the FA index indicator in PHY profile ID is set. Otherwise, the BS has the same FA Index or the center frequency is indicated using the TLV encoded information.
BS EIRP
Signed Integer from –128 to 127 in unit of dBm. This field is present only if the BS EIRP indicator is set in PHY Profile ID. Otherwise, the BS has the same EIRP as the serving BS.
BS_ID
The 24 LSBs of the recommended HR-BS ID parameter.
Preamble Index/Subchannel Index
For the OFDMA PHY this parameter defines the PHY specific preamble. For the OFDM PHY, the 5 LSB contain the active DL subchannel index and the 3 MSB shall be Reserved and set to ‘0b000’. For OFDMA PHY, bit 7 is used to indicate the reuse factor for purpose of CINR measurement for handoff. A value of '0' indicates a reuse factor of 1 and a value of '1' indicates reuse factor of 3. For OFDMA PHY, bit 6 to bit 0 represent the preamble index.
Scheduling Service Supported
Bitmap to indicate if BS supports a particular scheduling service. 1 indicates support, 0 indicates not support:

Bit 0: Unsolicited grant service (UGS)

Bit 1: Real-time polling service (rtPS)

Bit 2: Non-real-time polling service (nrtPS)

Bit 3: Best effort (BE) service

Bit 4: Extended real-time polling service (ertPS) 

If the value of bit 0 through bit 4 is 0b00000, it indicates no information on service available.

Bits 5–7: Reserved; shall be set to zero.
6.3.2.3.98.x2 MM-BS-RSP (multimode base station response) message
After configuring HR-BS mode or expiring pre-provisioned BS configuration deadline, the MM-BS-RSP message shall be sent from multimode HR-MS to a superordinate HR-BS in response to an MM-BS-REQ message. The multimode HR-MS may send the MM-BS-RSP message in unsolicited manner with MMBS_RSP_type = 0b00 (i.e., Request by multimode HR-MS in Unsolicited manner).
Table bbb – MM-BS-RSP message format
	Syntax
	Size
(bit)
	Notes

	MM-BS-RSP message format () {
	—
	—

	Management Message Type = xx+1
	8
	—

	MMBS_RSP_type
	2
	This indicates response type of MM-BS-RSP message.
0b00: Request by multimode HR-MS in Unsolicited manner
0b01: Approval of MM-BS-REQ

0b10: Rejection of MM-BS-REQ

0b11: Reserved

	Reserved
	6
	Shall be set to zero.

	TLV encodings for MM-BS-RSP
	variable
	TLV-specific

	}
	
	


All parameters according to action code are coded as TLV tuples, as defined in 11.xy.2.
The following parameter shall be included if MMBS_RSP_type is set to 0b10 in MM-BS-RSP message.

Operation
0b00: Retransmit MM-BS-REQ message (HR-BS mode of multimode HR-MS is not yet completely configured.)

0b01: Retransmit MM-BS-REQ message after applying the configuration change count (Configuration change count of multimode HR-MS is out of date.)

0b10: Cancel BS configuration request

0b11: Reserved
6.3.2.3.98.x3 MM-BS-CMD (multimode base station command) message
To inform the time for starting HR-BS role, the MM-BS-CMD message shall be sent from superordinate HR-BS to the multimode HR-MS. The trigger condition indicates when a HR-MS shall initiate a mode change to BS. See Table 577.
Table ccc – MMBS -CMD message format
	Syntax
	Size
(bit)
	Notes

	MM-BS-CMD message format () {
	—
	—

	Management Message Type = xx+2
	8
	—

	BS_Mode
	1
	0b0: Start HR-BS mode after expiring action time
0b1: Start HR-BS mode upon reaching trigger conditions

	Reserved
	7
	Shall be set to zero.

	TLV encodings for MM-BS-CMD
	variable
	TLV-specific

	}
	
	


All parameters according to action code are coded as TLV tuples, as defined in 11.xy.3.
The following parameter shall be included if BS_Mode is set to 0b0 in MM-BS-CMD message.

Action time
This is the wait time in units of 100 ms before the HR-MS starts to perform HR-BS mode. The multimode HR-MS shall start HR-BS mode at the action time expires.
The following parameter shall be included if BS_Mode is set to 0b1 in MM-BS-CMD message.

Trigger condition
Triggers defined in table 577.
[Remedy4: Insert the following Table 577 in Section 11.4.1 of GRIDMAN AWD for 802.16Rev3.]
Table 577—Trigger; Type/function/action description

	Name
	Length (bit)
	Value

	Type
	2 (MSB)
	Trigger metric type:

0x0: CINR metric

0x1: RSSI metric

0x2: RTD metric

0x3: Reserved

	Function
	3
	Computation defining trigger condition:

0x0: Reserved

0x1: Metric of neighbor BS is greater than absolute value

0x2: Metric of neighbor BS is less than absolute value

0x3: Metric of neighbor BS is greater than serving BS metric by relative value

0x4: Metric of neighbor BS is less than serving BS metric by relative value

0x5: Metric of serving BS greater than absolute value

0x6: Metric of serving BS less than absolute value

0x7: Reserved

NOTE 1—0x1–0x4 not applicable for RTD trigger metric
NOTE 2—When type 0x1 is used together with function 0x3 or 0x4, the threshold value shall range from –32 dB (0x80) to +31.75 dB (0x7F). When type 0x1 is used together with function 0x1, 0x2, 0x5 or 0x6, the threshold value shall be interpreted as an unsigned byte with units of 0.25 dB, such that 0x00 is interpreted as −103.75 dBm and 0xFF is interpreted as − 40 dBm

	Action
	3 (LSB)
	Action performed upon reaching trigger condition:

0x0: Reserved

0x1: Respond on trigger with MOB_SCN-REP after the end of each scanning interval

0x2: Respond on trigger with MOB_MSHO-REQ

0x3: MS shall start neighbor BS scanning process by sending MOB_SCN-REQ, by initiating Autonomous neighbor cell scanning (see 8.4.14.1.3) or both.

0x4–0x7: Reserved
0x4: Initiate mode change

0x5–0x7: Reserved
NOTE—0x3 is not applicable when neighbor BS metrics are defined (i.e., only Function values 0x5 or 0x6 are applicable).

NOTE—0x4 is only applicable for function values 0x5 and 0x6.


 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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