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1 Introduction
In Dual Cell E-DCH operation, the Node-B can activate and deactivate the secondary UL carrier using HS-SCCH orders. Except for the air interference level or available resources, the Node-B can utilize UPH information reported by the UE to make decisions. In RAN2#67bis meeting, the UPH as a new SI triggering mechanism [1] was proposed and further discussions are needed. This contribution proposes a way forward for this SI triggering mechanism.
2 Discussion 
As analyzed in [1], when the UE is experiencing good radio conditions and the state of the secondary carrier is deactivated, the UE power headroom may be large. This information may be helpful for the Node-B to decide whether to activate the secondary carrier to increase the UE throughput. Similarly, when the UE is experiencing unfavorable radio conditions and the state of the secondary carrier is activated, the network needs to know the UE power headroom to decide whether to deactivate the secondary carrier so that the UE could leave the power limited situation and efficiently utilize its resources. Based on the above concerns, the UPH could be used as a new SI triggering mechanism as proposed in [1].
“[…]

Proposal 4: Introduce the following triggering mechanisms:
Proposal 4a: The UPH value for a carrier is lower than a certain value and TEBS is larger than zero; 
Proposal 4b: The UPH value for a carrier is larger than a certain value and TEBS is larger than zero;

Proposal 4c: Optional configured – Periodic trigger – The timer is started when the condition above is true and restarted whenever the Scheduling Information is sent. The timer is stopped and reset when the UPH in that carrier is above/below the configured value or TEBS is zero.

Proposal 5: The SI information is transmitted on both carriers at the same time when the SI is triggered in any of the carriers.

[…]”
According to the proposals, both carriers trigger SI independently based on their UPH value and report SI simultaneously if SI is triggered on either carrier if the secondary carrier is in activated state. This may lead to too much SI transmissions and increase unnecessary UL interferences. If we consider the SI triggered by certain UPH value is only used for the assistance of secondary carrier activation/deactivation, some SIs may not be needed considering combined situations of both carriers. For example, if the UPH for the primary carrier is below a certain value and the UPH for the secondary carrier is above a certain value, the secondary carrier may not need to be deactivated so that the SI needs not to be triggered. If the secondary carrier is in deactivated state but the UPH value for the primary carrier is below a certain value, the secondary carrier may not need to be activated so that the SI trigger of UPH value lower than a certain value is not needed in this case.
Assuming carrier 1 is the primary carrier and carrier 2 is the secondary carrier, the SI triggering scenarios are classified by the activation/deactivation state of the secondary carrier, and SI triggering behaviour according to the proposals in [1] and the proposals in this contribution are listed as in Table 1.
Table 1

	Secondary carrier state
	UPH Value for Carrier 1
	UPH Value for Carrier 2
	The new triggering mechanism in [1]
	Proposals in this paper

	activated
	Case 1: UPH > a certain higher value

	Case 1a: UPH > a certain higher value
	Triggering on carrier 1: Yes
Triggering on carrier 2: Yes
	Triggering on carrier 1: No

Triggering on carrier 2: No

Description: The secondary carrier needs not to be deactivated

	
	
	Case 1b: UPH < a certain lower value
	Triggering on carrier 1: Yes
Triggering on carrier 2: Yes


	Triggering on carrier 1: No

Triggering on carrier 2: Yes
Description: The network may consider to deactivate the secondary carrier

	
	Case 2: UPH < a certain lower value

	Case 2a: UPH > a certain higher value
	Triggering on carrier 1: Yes

Triggering on carrier 2: Yes
	Triggering on carrier 1: Yes
Triggering on carrier 2: No

Description: The network may consider to deactivate the secondary carrier 

	
	
	Case 2b: UPH < a certain lower value
	Triggering on carrier 1: Yes
Triggering on carrier 2: Yes


	Triggering on carrier 1: No

Triggering on carrier 2: Yes
Description: The network may consider to deactivate the secondary carrier

	deactivated
	Case 3: UPH > a certain higher value
	NULL
	Triggering on carrier 1: Yes
Triggering on carrier 2: NULL

	Triggering on carrier 1: Yes

Triggering on carrier 2: NULL
Description: The network may consider to activate the secondary

	
	Case 4: UPH < a certain lower value

	NULL
	Triggering on carrier 1: Yes
Triggering on carrier 2: NULL

	Triggering on carrier 1: No

Triggering on carrier 2: NULL
Description: The secondary carrier needs not to be activated.


If the state of the secondary carrier is activated, the Node B should consider both the UPH value for the primary carrier and the UPH value for the secondary for the decision of deactivating of secondary carrier. The Node B may consider deactivating the secondary carrier if the UPH value for the primary carrier and/or the UPH value for the secondary carrier are below a certain value (case 1b, 2a, 2b in Table 1). SI triggering is useful for the assistance of Node B decision in these cases.
If the state of the secondary carrier is deactivated, the Node B only needs to consider the UPH value for the primary carrier for the decision of activating of secondary carrier. The Node B may consider activating the secondary carrier if the UPH value of the primary carrier is above a certain value (case 3 in Table 1). SI triggering is useful for the assistance of Node B decision in this case.

So we propose the new SI triggers based on UPH as:
Proposal 1: When the state of the secondary carrier is activated, the UPH value for the primary carrier and/or the UPH value for the secondary carrier are lower than a certain value and TEBS is larger than zero.
Proposal 2: When the state of the secondary carrier is deactivated, the UPH value for the primary carrier is higher than a certain value and TEBS is larger than zero.
Except for the scenarios in proposal 1 and proposal 2, SI is not triggered for the other scenarios for the assistance of the decision for activation/deactivation of the secondary carrier.

3 Proposal

Based on the triggering mechanisms in [1], we modify the proposal 4a and proposal 4b in [1] into the following proposals:
Proposal 1: When the state of the secondary carrier is activated, the UPH value for the primary carrier and/or the UPH value for the secondary carrier are lower than a certain value and TEBS is larger than zero.
Proposal 2: When the state of the secondary carrier is deactivated, The UPH value for the primary carrier is higher than a certain value and TEBS is larger than zero.
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