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Trigger condition for assigned secondary carriers (16.2.8.2.11)
Eunjong Lee, Youngsoo Yuk and Kiseon Ryu

LG Electronics
1. Introduction
In this contribution, we propose to define the trigger condition definitions for carrier management, i.e., secondary carrier activation and primary carrier change.
2. Discussions
In the multi-carrier operation, the ABS should assign the secondary carriers to an AMS right after the network (re)entry. After then, the ABS can activate or deactivate the secondary carrier(s) for the efficient data communication of an AMS in multi-carrier aggregation mode. 
In here, we can consider a scenario that the several assigned carriers have smaller coverage than primary carrier or active secondary carrier and the AMS is located in the outside of the smaller carrier. In this case, the ABS which doesn’t know the exact location information of the AMS may direct to activate the secondary carrier of smaller coverage and the AMS would fail the activation of the secondary carrier. Under this scenario, the channel quality information for the inactive secondary carrier(s) will be beneficial to the carrier management of ABS. However, the current AWD has a trigger condition of the inactive carriers for HO decision but the trigger condition optimized for carrier management does not exist. So, we think that 16m needs to additionally define the trigger conditions of the inactive carriers for carrier management and especially the trigger for carrier activation needs to be defined differently from the HO case.
So, this contribution firstly proposes to define the CA-specific trigger Description optimized for carrier activation and transmit the CA-specific trigger definitions via AAI_MC-ADV message. Defining the CA-specific trigger definitions will be beneficial to reduce the signaling overheads for Type/Function/Action. However, for primary carrier change, we propose that the AMS reuse the HO trigger conditions of AAI_SCD. If any of carriers is required to different trigger definitions from AAI_SCD message, the ABS should transmit the PCC-specific trigger definitions via AAI_MC-ADV message, in the same manner as the Neighbor-specific trigger condition in current AAI_NBR-ADV. When the PCC-specific trigger definitions are present, it overrides the general triggers (defined in the AAI_SCD message) of the same type, function and action.
For the secondary carrier activation, in addition, if an assigned carrier has the same coverage as the primary carrier, the AMS does not need to perform the scanning because the ABS can refer to the measurement result of the primary carrier. With these reasons, it seems to be inefficient to perform the scanning for all assigned carriers from the AMS. So, in our proposal, the AMS performs the scanning procedure for a secondary carrier only when the CA-specific trigger definitions for a carrier presents in AAI_MC-ADV message. 
3. References
[1] IEEE P802.16m/D7, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
4. Text proposal for the 802.16m DRAFT amendment
-----------------------------------------------------------------------Start of the Text------------------------------------------------------------
 [Modify the texts in Table 758 on page 222 as follows:]
16.2.3.56 AAI_MC-ADV (multicarrier Advertisement) Message
The ABS which supports multiple RF carriers shall periodically broadcast AAI_MC-ADV message for the reception by all AMSs.
Table 758—Parameters for AAI_MC-ADV Message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	…

	M
	MAC protocol version
	8
	Indicates MAC protocol version that the current carrier supports: it is consistent with REV.2 definition with new MAC protocol version 9 defined for 16m
	

	O
	CA-specific Trigger definitions
	Variable
	Carrier Activation-specific triggers with encoding defined in Table xxx – CA-specific Trigger description.
	Present when the corresponding carrier is required to be scanned for carrier activation.

	O
	PCC-specific Trigger definitions
	Variable
	Primary Carrier Change-specific triggers with encoding defined in Table 772 –Trigger description.
	Present when the corresponding carrier is required to different trigger condition from definitions of AAI_SCD message.

	…


[Modify the texts at line 23 on page 319 as follows:]
16.2.8.2.11 Carrier management
16.2.8.2.11.1 Secondary Carrier Activation/De-activation
The activation or deactivation of secondary carrier(s) is decided by the ABS based on QoS requirement, load condition of carriers, channel quality from CQI for active carrier or scan report for inactive carrier, and other factors. The trigger/action definition associated with the relevant carrier is obtained from AAI_SCD AAI_MC-ADV broadcast on the Primary Carrier of AMS. The ABS activates and/or deactivates secondary carrier with the AAI_CM-CMD MAC control message. The ABS sends the AAI_CM-CMD MAC control message on the primary carrier and includes the following information:
[Insert the texts at line 18 on page 320 as follows:]
The ABS may specify trigger parameters for both scanning and reporting of each inactive secondary carrier in AAI_MC-ADV message. An AMS shall perform the scanning or reporting when the conditions on the triggers are met.
The ABS may define trigger conditions for the following actions:

1) Conditions that define when the AMS shall initiate scanning procedure for inactive secondary carriers.
2) Conditions that define when the AMS shall report scanning measurement results to the ABS. When RSSI or CINR triggers are specified, an AMS with multiple receive antennas shall use the linear sum of the RSSI or CINR values calculated over all the receive antennas.
Carrier activation (CA)-specific Trigger definitions are encoded using the description in Table xxx.
Table xxx —CA-specific Trigger Description

	Name
	Legnth (bits)
	Value

	Number of conditions
	2
	The number of conditions that are included in this trigger (see loop definition below). When more than one condition is included, this trigger is referred to as a complex trigger and is the logical AND combination of all the included conditions.

	for(i=0; i<= Number of conditions; i++){
	
	

	Type/Function/Action
	5
	See Table yyy for description

	Trigger Value
	8
	Trigger value is the value used in comparing measured metric for determining a trigger condi​tion.

	Trigger averaging parameter
	4
	The averaging parameter used for averaging this trigger metric according to equation (4). If not present, the default trigger averaging parameter in AAI_SCD is used. 
0x0: 1 

0x1: 1/2 

0x2: 1/4 

0x3: 1/8

0x4: 1/16 

0x5: 1/32 

0x6: 1/64

0x7: 1/128 

0x8: 1/256 

0x9: 1/512 

0xA to 0xF: reserved

	}
	
	


Table yyy—CA-specific Trigger; Type/Function/Action Description
	Name
	Size (bits)
	Value
	Description

	Type
	1(MSB)
	Trigger metric type:

0x0: CINR metric

0x1: RSSI metric
	

	Function
	2
	Computation defining scanning and reporting trigger condition:

0x0: Metric of primary carrier is greater than absolute value

0x1: Metric of primary carrier is less than absolute value
0x2: Metric of secondary carrier is greater than absolute value

0x3: Metric of secondary carrier is less than absolute value
	

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

0b0: Initiate the scanning

0b1: Respond on trigger with AAI_SCN-REP
	Action 0b0 applies to only Func​tion 0x0 and 0x1, and action 0b1 applies to only Function 0x2 and 0x3.


[Modify the texts at line 57 on page 320 as follows:]
The AMS may perform scanning on other assigned carriers which are not serving the AMS in an unsolicited manner or by the instruction of the ABS. An AMS capable of concurrently processing multiple radio carriers may perform scanning with one or more available carriers without interruption to its normal communication with the active carriers. The AMS reports the scanning results back to the serving ABS, which may be used by the ABS to determine the carrier for the AMS to switch to. The scanning operation shall follow the trigger/action defined for its Primary Carrier in AAI_SCD. The reference for triggering scanning or reporting operation defined in AAI_SCD or AAI_MC-ADV shall be the primary carrier and secondary carriers of the serving ABS instead of the serving ABS and neighbor ABSs. In this case, if the target carrier is not currently serving the AMS, the AMS may perform synchronization with the target carrier if required.
The ABS may define PCC-specific triggers by including PCC-specific trigger definitions in the AAI_MC-ADV message. PCC-specific triggers use the format in Table 772, where only function types 0x1, 0x2, 0x3 and 0x4 and actions types 0x1 and 0x3 are allowed. When present, PCC-specific triggers override any general triggers (define in the AAI_SCD message) of the same type, function and action.
--------------------------------------------------------------------End of the Text-------------------------------------------------------------------------[image: image1.png]
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