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Logical Combinations of trigger conditions
Stavros Tzavidas
Motorola
Introduction
Section 15.2.6.2 describes how the Serving ABS (S-ABS) can define trigger conditions and the associated actions. When one or more of triggers are satisfied for a particular ABS the AMS is required to perform the action associated with the trigger. 
The current text does not describe how the AMS is expected to behave when multiple triggers are satisfied for the same ABS. This is not purely an AMS implementation issue. If the method of combining multiple triggers is left to AMS implementation, ambiguous situations can arise, as the following example shows: 
Suppose that the S-ABS defines two trigger conditions both with action code 0x2 (“Respond to trigger with AAI_HO-REQ”, i.e. initiate a handover to this particular ABS). 
· Some AMS implementations may interpret this as a logical OR and initiate a handover to a particular neighbor ABS if any of the two conditions is satisfied. 
· Other AMS implementations may interpret this as a logical AND and only initiate a handover to a neighbor ABS if both conditions are satisfied. 
Clearly this situation leads to unpredictable AMS behavior since the S-ABS has no way of knowing how each AMS will behave. 
Proposed remedy
To resolve this ambiguity we propose to allow the S-ABS to explicitly define how multiple triggers should be defined. This can be accomplished by simply describing the format that the S-ABS can use to define a logical AND between triggers. If this format is used then the triggers are logically AND’d together. If not then the triggers are logically OR’d.
Note that we do not propose that multiple triggers should always be combined with a logical AND or always combined with a logical OR. We instead propose that the S-ABS be given the ability to define any logical combination between triggers (i.e. both AND and OR logical combinations).

Examples of logical OR and AND operations between triggers
Some examples in which the operator (i.e. the S-ABS) may want to define different logical combinations of triggers are: 

1. The operator wants to use a trigger to ensure that sufficient improvement in CINR is available at the neighbor BS but only if the serving BS's CINR is low enough. In this case, the following HO triggers would be AND'd together 

a. HO Trigger 1: Action = send MSHO-REQ; function = neighbor BS > serving BS by relative value; type = CINR, value = 3 dB 

b. HO Trigger 2: Action = send MSHO-REQ; function = serving BS < by threshold; type = CINR, value = 15 dB 

2. The operator wants to set different relative trigger for weak CINR conditions compared to strong CINR. For example, for low CINR (say less than 20 dB), a 3 dB relative improvement in CINR would be required. However, at stronger absolute CINR values (say>= 20 dB), a lower relative value of 0 dB is allowed. In this case, 4 total triggers are required using two sets:

a. Set 1 is AND'd:

i. HO Trigger 1: Action = send MSHO-REQ; function = neighbor BS > serving BS by relative value; type = CINR, value = 3 dB 

ii. HO Trigger 2: Action = send MSHO-REQ; function = serving BS < by threshold; type = CINR, value = 20 dB 

b. Set 2 is AND'd: 

i. HO Trigger 1: Action = send MSHO-REQ; function = neighbor BS > serving BS by relative value; type = CINR, value = 0 dB 

ii. HO Trigger 2: Action = send MSHO-REQ; function = serving BS > by threshold; type = CINR, value = 20 dB 

c. but set 1 is OR'd with set 2.

Text Proposal 
In paragraph 15.2.6.2 “Trigger Condition Definitions” modify the text immediately following table 26 as follows: 
----------------------------------------------Start of the text proposal ------------------------------------------------------
15.2.6.2 Trigger condition definitions

…
When performing measurements, the AMS shall use the averaging parameters defined in DCD with TLV “Default HO RSSI and CINR averaging parameters”, Type 121 as defined in section 11.4.1 and Table 574.

The ABS may define multiple complex trigger conditions by including multiple Trigger TLV encodings in the same compound TLV. In this case, all included triggers shall have the same Action code (as defined in Table xx2 26). The AMS shall perform a logical AND of all the conditions in a complex trigger condition and invoke the action of the trigger only when all trigger conditions are met.

-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


