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Proposed Text for Trigger function of Multicarrier Scenario
in 802.16m
Jia Lin, Bin Chen, Junxian Mo, Phillip Barber
Huawei Technologies
1. Introduction
This contribution proposes amendment text describing the Trigger function when a 16m ABS and AMSs support multiple carriers. 

In Multicarrier Scenario, an AMS may use multiple carriers for data transmission. When an AMS scans the carriers of the Serving ABS and Neighbor ABSs, it may trigger the actions such as “respond on trigger with AAI_SCN-REP”. Since the AMS communicates with the ABS on multiple carriers, if AMS find there are other carriers of Neighbor ABS or Serving ABS satisfying trigger functions, it is possible that AMS is triggered to report these conditions.
In 16m/D7, only trigger conditions definitions that are applicable for a single carrier scenario, but not for a multicarrier scenario, are considered. In a multicarrier scenario, if currently defined trigger functions are used to trigger actions (e.g. respond on trigger with AAI_SCN-REP or AAI_HO-REQ), it may happen that the AMS will be triggered to send lots of AAI_SCN-REP messages that are not useful for the serving ABS. Since the AMS communicates with the serving ABS on multiple carriers, even though one neighbor ABS’s carrier metric is greater than a given absolute value, or greater than serving ABS’s carriers metric by relative value, there may be no reason for action since there are other carriers available for the AMS at the serving ABS. In this case, the serving ABS can provide high data traffic throughput for the AMS, and the AMS doesn’t need to send a scan report or HO-REQ. 

2. Conclusion
We propose two trigger condition for the multicarrier scenario:

1) Number of neighbor ABS’s carriers which are greater than absolute value is more than specific value

2) Number of neighbor ABS’s carriers which are greater than absolute value is more than number of serving ABS’s carriers whose metric are greater than specific value.

Benefits for introducing trigger functions for Respond on trigger with AAI_SCN-REP in MC scenario:

1) Avoid useless trigger actions for MC scenario.

2) Reduce signaling overhead.

3) Reduce signaling overhead.
3. References
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4. Text proposal for inclusion in the P802.16m/D7
========================== Start of Proposed Text ==========================
[Note to Editor: Add the following contents in Table 772 and 773 in “16.2.6.2 Trigger condition definitions”]

16.2.6.2 Trigger condition definitions
Table 772—Trigger Description
	Name
	Length (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 condi​tions; i++) {
	
	

	ABS Type
	8
	ABS type of target ABS for this Trigger defini​tion: (Any, Macro ABS, Macro Hot-zone ABS, Femto ABS, etc.). A value representing "any" means this trigger applies to all target ABSs. This field is not relevant for triggers with action = 0x03.

0x0: Any

0x1: Macro ABS

0x2: Macro Hot-zone ABS

0x3: Femto ABS

0x4-0xF: Reserved

	Type/Function/Action
	9
	See Table 775 for description


Table 773—Trigger; Type/Function/Action Description
	Name
	Size (Bit)
	Value
	Description

	Type


	3(MSB)
	Trigger metric type:

0x0: CINR 

0x1: RSSI 

0x2: RTD 

0x3: Number of consecutive P-SFHs missed

0x4: RD 

0x5-0x7: reserved
	

	Function
	4
	Computation defining trigger condition:

0x0: Reserved

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

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

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

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

0x5: Metric of serving ABS greater than absolute value

0x6: Metric of serving ABS less than absolute value

0x7: (For Multicarrier scenario only): 

Number of carriers in neighbor ABS whose metric (CINR/RSSI) is greater than absolute value. The threshold value for the “Number of carriers” can be AMS specific or ABS specific. (When it is AMS specific, the threshold value is defined as the number of this AMS’s current carriers for data transmission. When it is ABS specific, the threshold value is configured by the serving ABS and signaled as a Trigger Value.)
0x8-0xF: Reserved
	NOTE-0x1-0x4 not applicable for RTD trigger metric

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 , or 0x6, or 0x7,  the threshold value shall be interpreted as an unsigned byte with units of 0.25 dB, such that 0x00 is inter​preted as -103.75 dBm and 0xFF is interpreted as -40 dBm

Type 0x3 can only be used together with function 0x5 or function 0x6
Fuction 0x7 can only be used for Action 0x1 in Multicarrier scenario.  

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

0x0: Reserved

0x1: Respond on trigger with AAI_SCN-REP 

0x2: Respond on trigger with AAI_HO-REQ

0x3: Respond on trigger with AAI_SCN-REQ

0x4: Declare ABS unreachable
0x5: Cancel HO

0x6 and 0x7: Reserved
	Action 0x3 applies to only Func​tion 0x5 and 0x6.

Action 0x4: If this ABS is the serving ABS(meaning the AMS is unable to maintain communi​cation with the ABS), AMS sends AAI_HO-IND with HO Event Code 0b010 to the serving ABS and proceeds as specified in section 16.2.6.3.4. If this ABS is a target ABS, the AMS needs not take immediate action when this trigger condition is met for a single ABS. The AMS shall act only when this condition is met for all target ABSs included in AAI-HO-CMD during HO exe​cution. The specific actions are described in section 16.2.6.3.4.


16.2.8.2.9 Handover

The multicarrier handover (MCHO) is defined as the handover procedure which involves multiple radio car​riers. An AMS with multicarrier capability may follow the single-carrier handover procedure per section 16.2.6. It may also decide to perform MCHO procedure as defined in this section.

For an AMS supported multicarrier aggregation, it shall use its Primary Carrier as reference for serving ABS scanning and follow the trigger/action defined for its Primary Carrier obtained by AAI_SCD broadcast on its Primary Carrier for handover or scanning related operations.
The AMS may perform scanning on carriers of neighbor ABSs autonomously, based on triggers, or by the instruction from the ABS. The trigger function 0x7 for trigger action 0x1 (Respond on trigger with AAI_SCN-REP) may be applied to reduce unnecessary scanning reports by considering the number of carriers of the neighbor ABSs whose CINR or RSSI measurement is greater than an absolute value (i.e., a threshold value), where the threshold value for the “number of carriers” is specific to each AMS and is equal to each AMS’s active carriers. Alternatively, the threshold value for the “number of carriers” is specified by the serving ABS as a Trigger Value.
========================== End of Proposed Text ===========================
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