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1. Introduction
It’s agreed to add event-trigger iRAT cell load reporting in the last meeting. In this paper, we discuss further the requirements and mechanism for this issue.
2. Discussion
2.1. Processing
The processing and requirements of the IRAT resource report is like the following:
· Source side

If for example cell a of RAT A goes into overload, it will start its offload mechanism (we only discuss IRAT cases here).

1. Request its IRAT(i.e. RAT B) neighbour cells to report their resource status.

2. Find the target cell(s) that can offload its UEs towards.
3. Perform the offload towards the target cell(s).
4. Terminate its neighbours’ reporting while its load situation improves.
· Target side

Seeing from RAT B side, the candidate cell b would:

1. Set up the event upon receiving the report request.
2. Report an event A if it can accept UEs to be offloaded.
3. Accept the offloaded UEs if it’s sellected as the target.
4. Report to RAT A to stop offloading toward it if it becomes overload.
5. End the event if receiving a termination from RAT A.

· Requirement

We can summarize the requirements for the event.
1. As less messages and parameters as possible for the IRAT signalling.

2. Indicate to the source side if the target is of low load.

3. Indicate to the source side if the target is of high load to stop the offloading towards it.
4. As efficient as possible for the mechanism.

2.2. Event

We think the event proposed in [1] is a good one to fulfil the requirements above which is as the following:
· Two triggering thresholds (enabling three-codepoint reporting granularity: low load, medium load, high load).
· Two corresponding hysteresis timers.

· O&M would be responsible for the configuration of these parameters.
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Figure 1: Examples of event triggering (UL or DL).

But we think the mechanism could still be enhanced in the following way.
2.3. Signalling and OAM Based Configuration
Purpose of MLB is to achieve a balance status among the involved node which the OAM method [1] may not satisfy. i.e.
The upper threshold is 70% and the lower threshold is 30%.
Table 1: Example for full OAM based method [1]
	
	Available Capacity
	Result

	Cell b (RAT B)
	55%
	No report to Cell a

	Cell c (RAT B)
	25%
	Report 25 to Cell a

	Cell a (RAT A)
	10%
	Cell b could not be selected for offloading without any information in Cell a.
Cell c may be selected for offloading.


· Problem 1: Cell a and Cell b are not well balanced

· This result is not expected because Cell A can still offload some users to Cell b to achieve better balance. This problem originates from the broad granularities configured by OAM. 
· Problem 2: Cell a may select Cell c as a target

· Because Cell a don’t know the threshold of Cell c and may think it can still accept a few users.
· In [2], a new IE indicating low load, medium load, high load is proposed to be introduced which can resolve this problem, but this IE can be saved in the following proposed method.
In fact there is a difference between the understanding of load status and the understanding if new UEs can be accepted. i.e. 
Table 2: Different understandings in the report cell
	Available Capacity
	Load status
	If offloaded UEs can be accepted

	75%
	low load
	Yes

	55%
	medium load
	Probably yes if Cell a is of very high load.

	10%
	high load
	No


The information indicated to cell a should be the latter, that is if new UEs can be accepted in cell b for offloading. So it would be better to indicate a dynamic threshold to solve this problem. We propose the follow method to solve these problems.
1. Cell a should indicate its load status to cell b together with the Cell Load Reporting Request. 
2. OAM should configure the overload threshold to cell b

· Different systems may have their own understanding for overload so this parameter Thresholdoverload should still be configured by its own OAM.
3. Two deltas should be configured in cell b by OAM to help calculate the event thresholds which representing if offloaded UEs can be accepted.
· Delta1 is mainly used to calculate the lower threshold

· Delta2 which is bigger than Delta1 is used to calculate the upper threshold
· Thresholdlower = MAX( LoadCell a + delta1, Thresholdoverload  )
· Thresholdupper = MAX ( LoadCell a + delta2, Thresholdlower )
4. Cell b should report Capacity Value equal to 0 if it is not willing to accept new users. This 0 can easily be understood by Cell a and would not introduce new IEs in the protocol.
5. Other actions:
· Cell b should report an event A if its Available Capacity becomes higher than Thresholdupper
· Cell b should report an event B with Capacity Value equal to 0 if its Available Capacity becomes lower than Thresholdlower
· Cell a will start offloading towards Cell b upon receiving a report unequal to 0. During this period it can also offload towards other cells if they are found out in better situation.
· Cell a should stop offloading towards Cell b upon receiving a report equal to 0.
6. Cell a should terminate the Cell Load Reporting upon its load improves.

For the above example, if Thresholdoverload = 30, delta1 = 15, and delta2 = 25, we can get:

· Thresholdlower = MAX( 10 + 15, 30 ) = 30
· Thresholdupper = MAX( 10 + 25, 30) = 35
Table 3: Example for Signalling and OAM based method
	
	Available Capacity
	Result

	Cell b (RAT B)
	55
	Report 55 to Cell a

	Cell c (RAT B)
	25
	Report 0 to Cell a

	Cell a (RAT A)
	10
	Cell b would be selected for offloading


In this method, impact to the standards would be the indication of Cell a’s Available Capacity while sending Cell Load Reporting Request. The other parameters (Thresholdoverload, Delta1, Delta2 and hysteresis timers) would still be configured by OAM.
Proposal 1: Introducing the Available Capacity in IRAT Cell Load Reporting Request
Proposal 2: Using Capacity Value 0 to indicate no offload UEs would be accepted without introducing a new IE.
2.4. Further Signalling Saving

Without considering the hysteresis, upon receiving a report request in Cell b, the follow cases exist:
Table 4: Cases upon receiving a report request
	Case NO.
	Available Capacity of cell b
	Action

	1
	> Thresholdupper
	Report the load

	2
	Thresholdupper > Load > Thresholdlower
	No report

	3
	< Thresholdlower
	Report 0


For case 1, cell a would realise that it could offload UEs towards cell b. 

However, for case 3, the signalling seems to be waste because it’s no use for cell a to get this information. But if a report of 0 is triggered after an event A, this indicates that cell a should not offload towards cell b any more.
So, we propose:
Proposal 3: Event B should not be triggered except there was event A.
2.5. Summary

The proposed mechanism can be shown in figure 2.

[image: image2.emf] Threshold

lower

= MAX( Load

Cell a

+ delta1, Threshold

overload

)

 Threshold

upper

= MAX ( Load

Cell a

+ delta2, Threshold

lower

)

Load

Cell a

delta1

delta2

Threshold

overload

Threshold

lower

Threshold

upper

H2

H1

H2

H2

N

Available Capacity

No Event B because of 

no former Event A

Event Areport

Y

N

No Event B because 

of 

hysteresis timer

Event Breport

Y

t

 Figure 2: Proposed Event Mechanism
3. Conclusion
In this paper, we propose:

Proposal 1: Introducing the Available Capacity in IRAT Cell Load Reporting Request
Proposal 2: Using Capacity Value 0 to indicate no offload UEs would be accepted without introducing a new IE.
Proposal 3: Event B should not be triggered except there was event A.
Proposal 4: Agree the corresponding CR [3].
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	Thresholdlower = MAX ( LoadCell a + delta1, Thresholdoverload )
	Thresholdupper = MAX ( LoadCell a + delta2, Thresholdlower )
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