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Proposed Changes to MC-specific messages (15.2.7)
Juhee Kim, Jaesun Cha, Soojung Jung, Eunkyung Kim, Hyun Lee, Kwangjae Lim, Chulsik Yoon
ETRI
1 Introduction
We suggest that following subchapters, which describe the MAC management messages for MC operation and their contents be moved under 15.2.6 AAI MAC Management Messages.


15.2.7.2.3.1.1 AAI_MC-ADV (Multi-Carrier Advertisement) Message


15.2.7.2.3.2.1 AAI_MC-REQ (Multi-Carrier Request) Message


15.2.7.2.3.2.2 AAI_MC-RSP (Multi-Carrier Response) Message


15.2.7.2.9.2.3.1 AAI_SCN-REQ


15.2.7.2.9.2.3.2 AAI_SCN-RSP


15.2.7.2.9.2.3.3 AAI_SCN-REP


15.2.7.2.9.2.3.4 AAI_HO-IND


15.2.7.2.9.2.3.5 AAI_HO-REQ


15.2.7.2.9.2.3.6 AAI_HO-CMD


15.2.7.2.11.4.1 Carrier Management Command (AAI_CM-CMD) MAC management message


15.2.7.2.11.4.2 Carrier Management Indication (AAI_CM-IND) MAC management message

If single carrier operation already uses the same MAC management message, additional parameters for MC operation should be incorporated into its respective MAC management message for single carrier operation.
2 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------
· Text in BLACK color: Existing text in P802.16m/D1
· Text in BLUE color: Proposed text to be added
· Text in RED color: Proposed text to be deleted
15.2.6.7 AAI HO-IND
[Modify the text in 15.2.6.7 AAI_HO-IND as follows]

The AMS may send the AAI_HO-IND MAC management message in HO preparation, HO execution and HO cancellation. The AAI_HO-IND message includes the following information: 
HO Event Code: This is used to distinguish AAI_HO-IND among different scenarios:
0b00: Target ABS selection in case of multiple candidate T-ABSs. 
0b01: All target ABSs in AAI_HO-CMD are unreachable. In this case, the AMS shall include a new target ABS that was not included in AAI_HO-CMD. 
0b10: AMS unable to stay connected to serving ABS until expiration of disconnect time 
0b11: HO cancel.
For HO Event Code = 0b00, the following parameters shall be included:
Target ABS ID
For HO Event Code = 0b00 or 0b01 for an AMS with multi-carrier capability, the following parameter may be included:
Physical_Carrier_Index: Physical carrier index of the Target ABS where an AMS will perform network reentry procedure.
The specific format of the AAI_HO-IND message is TBD
15.2.6.8 AAI_HO-REQ 
[Modify the text in 15.2.6.8 AAI_HO-REQ as follows]

In MS-initiated HO, the AMS shall send the AAI_HO-REQ to S-ABS to initiate the HO procedure. The fol​lowing parameters shall be included in the AAI_HO-REQ message:

HO type:

Bit #0: HO

Bit #1: Zone switch

Report metric: Bitmap indicator of trigger metrics that the MS reports in this message. The bitmap interpre​tation for the metrics shall be:

Bit #0: BS CINR mean 

Bit #1: BS RSSI mean 

Bit #2: Relative delay 

Bits #3-6: Reserved; shall be set to zero.

N_New_BS_Index: Number of neighboring ABSs to be considered for HO, which are included in AAI_NBR-ADV message. 
For each recommended neighbor BS, the following parameters shall be included:

Neighbor_ABS_ID

According to Report metric that MS indicates, the AAI_HO-REQ message includes the following parame​ters:

ABS CINR mean

ABS RSSI mean
Relative delay
For Mode = 0b00 for an AMS with multi-carrier capability, the following parameters shall be included:

Multi-Carrier_Support: If Multi-Carrier_Support is set to 0, the AMS only supports single-carrier han​dover procedure defined in 15.2.5.10 and will disconnect all its active secondary carriers before han​dover; otherwise, the AMS supports the multi-carrier handover procedure defined in section 15.2.7.2.9.2. No matter the AMS which is capable of multi-carrier operation is in single-carrier mode or multi-carrier mode

For Multi-Carrier_Support = 1, AAI_HO-REQ message may include the following parameter:

Carrier_Preassignment_Indication: indicates whether AMS needs pre-assignment of secondary carriers at the Target ABS

15.2.6.9 AAI_HO-CMD 
[Modify the text in 15.2.6.9 AAI_HO-CMD as follows]

The S-ABS shall send AAI_HO-CMD to initiate the HO procedure, or to acknowledge the AAI_HO-REQ sent by the AMS. The AAI_HO-CMD message shall include the following parameters:

Mode: 

0b00: HO command

0b01: Zone switch command from MZone to LZone 

0b11: AMS HO request rejected (ABS in list unavailable).
In case of Mode = 0b00, AAI_HO-CMD message should include one or more target ABS and the following parameters: 
HO_Reentry_Mode: If set to 1, the AMS maintains communication with Serving ABS while performing network reentry with the Target ABS; otherwise the AMS disconnects from the Serving ABS before per​forming network reentry with the Target ABS. The following parameters shall be included when HO_Reentry_Mode is set to 1:

HO_Reentry_Interleaving Interval: If HO_Reentry_Interleaving Interval is greater than zero, the AMS continues data transmission with the Serving ABS within the HO_Reentry_Interleaving Inter​val and performs network reentry to the target ABS in the remaining time. Otherwise if HO_Reentry_Interleaving Interval is set to 0, the AMS maintains communication with Serving ABS on one carrier while performing network reentry with Target ABS on another carrier. 
For HO_Reentry_Interleaving_Interval > 0, the following parameters are further included:

HO_Reentry_Interval: The value of HO_Reentry_Interval shall be greater than HO_Reentry_Interleaving_Interval. The AMS performs network reentry to the target ABS during (HO_Reentry_Interval-HO_Reentry_Interleaving_Interval)
HO_Reentry Iteration: The requested number of iterating HO Reentry Intervals by an AMS.

Disconnect time offset: Difference between Disconnect time and Action time in units of frames. The value of disconnect time shall be calculated for each T-ABS by adding/subtracting this value with the value of Action time specified for this T-ABS. For HO_Reentry_Mode = 0, Disconnect time will be (Action time - Disconnect time offset); for HO_Reentry_Mode = 1, Disconnect time will be (Action time + Disconnect time offset).
Resource_Retain_Time

For Mode = 0b00 and for each target ABS, the following parameters shall be included:

Target ABS ID

Action Time: Action Time included in this message is the absolute frame number at the serving ABS.

CDMA_RNG_FLAG: The following parameters may be included when CDMA_RNG_FLAG=1:

Dedicated CDMA ranging code/opportunity

HO process optimization: For each Bit location, a value of 0 indicates the associated reentry management messages shall be required, a value of 1 indicates the reentry management message may be omitted.
Bit #0: Omit AAI_SBC-REQ/RSP management messages during reentry processing 
Bit #1: Omit PKM Authentication phase except TEK phase during current reentry processing 

Bit #2: Seamless HO
Bit #3: TBD.

Ranging initiation deadline.
Service level prediction, which indicates the level of service the AMS can expect from this ABS. The fol​lowing encodings apply:

0 = No service possible for this AMS

1 = Some service is available for one or several service flows authorized for the AMS

2 = For each authorized service flow, a MAC connection can be established with QoS specified by the AuthorizedQoSParamSet.

3 = No service level prediction available.

For Mode = 0b00 for each target ABS which is multi-carrier ABS, the following parameters should be included:

Physical_Carrier_Index: Physical carrier index of the Target ABS where AMS will perform network reentry procedure.

For Mode = 0b00 for an AMS with multi-carrier capability, the following parameters should be included for each target ABS:

MCHO_Indication: If MCHO_Indication is 0, the AMS shall disconnect all its active secondary carriers and perform single-carrier handover procedure per 15.2.6.3; otherwise it performs multi-carrier handover proce​dure per 15.2.9.2.9.2 and the following parameters should be included:

Logical Carrier Index of the Serving ABS to be used for network reentry, if HO_Reentry_Mode is set to 1 and HO_Reentry_Interleaving Interval is set to zero.

N_Preassigned_Carriers: Number of pre-assigned secondary carriers. A value of 0 means no secondary carrier is pre-assigned at the target ABS.

Carrier_information of each pre-assigned secondary carrier, if N_Preassigned_Carriers > 0, which includes following information:

Physical carrier index of pre-assigned secondary carriers
Carrier status indicator: 

0: The AMS shall not perform any MAC or PHY processing on this pre-assigned carrier until directed by the target ABS after HO procedure. 

1:  This pre-assigned carrier will be activated immediately after HO procedure is done.

In this case, Logical carrier index is assigned implicitly in the order of Carrier_information of each pre-assigned sec​ondary carriers.n

In case of Mode = 0b01, the AAI_HO-CMD message is used as a zone switch instruction from MZone to LZone, and the following parameters shall be included:

HO_Reentry_Mode: If set to 1, the AMS maintains communication with MZone while performing network reentry with LZone in the same frame or on another carrier; otherwise the AMS disconnects from the MZone before performing network reentry with the LZone.

Action Time: This value is defined as the frame number that AMS starts zone switch. Action Time included in this message is indicated by frame number.

Resource_Retain_Time

CDMA_RNG_FLAG: The following parameters may be included when CDMA_RNG_FLAG=1:

Dedicated CDMA ranging code/opportunity

LZone information: LZone information for the AMS to switch from MZone to LZone.

In case of Mode = 0b11, AAI_HO-CMD message shall not include any target ABS.
15.2.6.11 AAI_SCN-REQ

[Insert the following text at the end of 15.2.6.11]
For an AMS with multi-carrier capability, the following parameters may be included:
N_Recommended_Carrier_Index: Number of carriers to be scanned at each neighboring ABS.

Recommended_Carrier_Index: Recommended carrier index for scan at each neighboring ABS.
Carrier index at serving ABS: Recommended logical carrier index to be used for scanning.
15.2.6.12 AAI_SCN-RSP
[Insert the following text at the end of 15.2.6.12]
For an AMS with multi-carrier capability, AAI_SCN-RSP message may include the following parameters:
N_Recommended_Carrier_Index: Number of carriers to be scanned at each neighboring ABS.
Recommended_Carrier_Index: Recommended carrier index for scan at each neighboring ABS.
Carrier index at serving ABS: Recommended logical carrier index to be used for scanning.
15.2.6.13 AAI_SCN-REP
[Insert the following text at the end of 15.2.6.12]
For an AMS with multi-carrier capability, AAI_SCN-RSP message may include the following parameters:
Scanning report of each recommended carrier at each neighboring ABS.
---------------------------------------------------------End of the Text----------------------------------------------------------
---------------------------------------------------------Start of the Text----------------------------------------------------------
[Move 15.2.7.2.3.1.1, 15.2.7.2.3.2.1, 15.2.7.2.3.2.2, 15.2.7.2.11.4.1, 15.2.7.2.11.4.2 under 15.2.6 AAI MAC Management Messages as follows]
15.2.7.2.3.1.115.2.6.31 AAI_MC-ADV

The ABS shall periodically broadcast AAI_MC-ADV message for the reception by all AMSs.
Table 707 AAI_MC-ADV MAC management message format
	Field
	Size (bit)
	Description

	Number of Carrier Groups
	4
	Groups of contiguous carriers

	Uniformity Flag
	1
	All Carriers have the same Protocol Version, Carrier Type Duplexing Mode and Transmit Power.

	Physical Carrier Index of Current Carrier
	6
	The carrier that ABS broadcast this message

	For (i=1; i<= Number of Carrier Groups; i++){
	
	

	Multi-Carrier Configuration Index
	6
	Index associated to Table 648

	Start Frequency Assignment Index
	6
	Frequency Assignment Index of the first carrier in carrier group #i

	Number of Carriers
	4
	Number of carriers in carrier group #i

	For (j=1; j <= Number of Carriers; j++) {
	
	

	Physical Carrier Index
	6
	

	Preamble Index
	6
	

	If (Uniformity Flag == 1)  | | (i == 1 && j == 1) ) {
	
	

	Protocol Version
	2
	“00”  IEEE 802.16-2009 only mode
“01”  IEEE802.16m and IEEE 802.16-2009 mixed mode
“10”  IEEE 802.16m only mode
“11”  Reserved

	Carrier Type
	1
	“0” for fully configured 
“1” for partially configured

	Duplexing Mode
	1
	“0” for TDD
“1” for FDD

	Transmit Power
	6
	Maximum transmit power level

	}
	
	

	}
	
	

	}
	
	


15.2.7.2.3.2.115.2.6.32 AAI_MC-REQ
The Multi-Carrier Request Message (AAI_MC-REQ) is sent by an AMS to an ABS to request the list of Assigned Carriers. This message shall include all information about the AMS's supported multicarrier con​figurations that is needed by the ABS to assign carriers to the AMS and activate the carriers when needed. The AMS cannot send the AAI_MC-REQ message until it receives the AAI_MC-ADV message from its serving ABS. The following are the parameters shall be included in the AAI_MC-REQ message:
•AMS multi-carrier capability parameters for carrier assignment
•List of candidate of assigned carriers
•Support of data transmission over guard sub-carrier
15.2.7.2.3.2.215.2.6.33 AAI_MC-RSP
Based on information provided by the AMS on the AAI_MC-REQ message, the ABS shall respond to the AMS through the AAI_MC-RSP message to provide the AMS with information about its assigned carriers. The following are the parameters shall be included in the AAI_MC-RSP message:
•List of assigned carrier
•Support of data transmission over guard sub-carrier
The AAI_MC-RSP (Multi-Carrier Response) Message is typically sent to the AMS in response to the AAI_MC-REQ message, but it may also be sent by the ABS to an AMS to update the list of assigned carri​ers in unsolicited manner.

15.2.7.2.11.4.115.2.6.34 AAI_CM-CMD
The ABS shall send AAI_CM-CMD to the AMS in order to direct the following procedures which are related with the multi-carrier operation. 
· Secondary carrier management (activation/deactivation)
· Primary carrier change

· Carrier switching
Table 708—Parameters for AAI_CM-CMD Message

	Name
	Value
	Usage

	Action code
	0b00: Secondary Carrier Management

0b01: Primary carrier change

0b10: Carrier switching

0b11: reserved
	It shall be included for all carrier management procedures.



	Secondary Carrier Management-Related Parameters

	Indication Type
	For Activation and/or Deactivation

Bit #0: ‘0’: No action, ‘1’: Activation
Bit #1: ‘0’: No action, ‘1’: Deactivation
	It shall be included when Action code is set to 0b00(secondary carrier activation and/or deactivation)

	Num of activated target carriers
	The number of newly activated carrier(s)
	It shall be included when Action code is set to 0b00 and Indication Type Bit#0 is set to 1.



	Target carrier index
	Target carrier index for activation
	It shall be included per a target carrier to be activated when Num of activated target carriers> 0.


	Activation of DL/UL
	‘0’: Both DL/UL are activated

‘1’: DL is activated but UL is not activated
	

	Ranging indicator
	Ranging indicator for target carrier 

‘0’: No ranging is required for the target carrier

‘1’: Periodic ranging is required for the target carrier
	

	Num of deactivated target carriers
	The number of deactivated carrier(s)
	It shall be included when Action code is set to 0b00 and Indication Type Bit#1is set to 1.



	Target carrier index
	Target carrier index for deactivation
	It shall be included per a target carrier to be deactivated when Num of deactivated target carrier > 0.

	Deactivation of DL/UL
	‘0’: Both DL/UL are deactivated

‘1’: UL is deactivated but DL is kept active
	

	Primary Carrier Change-Related Parameters

	Target carrier index
	Target carrier index for primary carrier change
	It shall be included when Action code is set to 0b01(Primary carrier change)

	Next state of serving primary carrier
	‘0’: Serving carrier will be deactivated after primary carrier change

‘1’: Serving carrier is kept active after primary carrier change
	

	Carrier Switching-Related Parameters

	Target carrier index
	Target carrier index for carrier switching
	It shall be included for Carrier Switching 

	Switching Mode
	Periodic or event-triggered switching 

0: Periodic switching
1: Event-triggered switching
	It shall be included when Action code is set to 0b10(carrier switching)

	Start Time
	TBD LSB bits of Superframe number at the start time of carrier switching
	

	Switching Interval
	Number of superframes during which an AMS stays at the target secondary carrier before returning to the primary carrier
	

	Switching Period
	Number of superframes between consecutive switching interval
	It shall be included when Action code is set to 0b10(carrier switching) and Switching Mode is set to 0.




15.2.7.2.11.4.2 15.2.6.34 AAI_CM-IND

An AAI_CM-IND shall be transmitted by the AMS in response to a received AAI_CM-CMD.
Table 709— Parameters for AAI_CM-IND Message
	Name
	Value
	Usage

	Action code
	00: Secondary carrier management

01: Primary carrier change

10: Carrier switching

11: reserved
	It shall be included for all carrier management procedures.


---------------------------------------------------------End of the Text----------------------------------------------------------

  


