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1 Introduction
In this contribution, we discuss the SI triggers based on SC-HSUPA scheme and give the corresponding proposals.
2 Discussion 

2.1 Event trigger
According to SC-HSUPA system, the SI can be triggered if any of the following events occur:

-
The TEBS becomes larger than zero;

-
An E-DCH serving cell change occurs and the TEBS is larger than zero;
And the scheduling information is transmitted by E-RUCCH.

For MC-HSUPA, when the two events occur, network should get the scheduling information then the UE should be granted. So the event trigger should be same with SC-HSUPA. 
Proposal 1: The SI event triggers should be same with SC-HSUPA.
2.2 Padding at the end of the MAC-i PDU
According to the current spec, in case sufficient space is left in the E-DCH transport block or if Scheduling Information needs to be transmitted, an SI will be included at the end of the MAC-i PDU.

The layer 2 enhancement should be supported for MAC-is PDU. The flexible RLC PDU size should be supported. So the MAC-i PDU size should be sufficiently used according to the fact data requirement. No sufficient space is left for scheduling information at the end of the MAC-I PDU except that the data resource information from NodeB side, i.e. UPH and TEBS, are not unit with the UE side. So no sufficient space for SI is left for most of MAC-i PDU. 

Proposal 2: Padding trigger may be remained. And extended SI format should be supported in this scenario. If the SNPL and UPH information of all carriers are included in the SI, period timer T-SI should be restarted, otherwise not stop the timer T-SI.
2.3 Timer trigger

In SC-HSUPA system, the T-SI and T-WAIT timers are defined to trigger the SI reporting.

The period timer T-SI is used to avoid long pause duration of scheduling information reporting, and the delay timer T-WAIT are designed when the UE transits from having a Grant to not having a Grant and the TEBS is still larger than zero. When the timer T-SI expires, if there is a grant to send a new MAC-e or MAC-i PDU, it should include scheduling information. The two timers should be remained for MC-HSUPA. It should be considered that they are per UE or per carrier.

For the timer delay timer T_WAIT shall be started once the Grant expires and shall be stopped and reset when a Grant is received. When T_WAIT expires, the transmission of a Scheduling Information shall be triggered via E-RUCCH. And in RAN2#69bis meeting, the conclusion that SI on E-RUCCH is transmitted on one carrier is agreed. In order to reduce the E-RUCCH transmission when the UE have a grant on any carrier, the timer T_WAIT should be maintained per UE.
The delay timer T-WAIT will trigger the SI reporting via E-RUCCH. The E-RUCCH should be one carrier. In order to reduce E-RUCCH procedure, T-WAIT should be maintained per UE.

The NodeB can schedule the MC-HSUPA UE in multi carriers. The period of SI reporting should be same between multi carriers. According to the analysis in chapter 2.2, the padding trigger chance is very low. So the timer T-SI should be maintained per UE. It is simple for UE implement and scheduling management. And TEBS, HLID and HLBS should be reported one time when the T-SI expired, it is more efficiency per UE than per carrier.

If the timer T-SI is maintained per carrier and the timer T-WAIT is maintained per UE, maybe some carrier will be not scheduled by the NodeB without instant SNPL and UPH information. The sample is shown in the following figure. If the carrier 3 T-SI is not expired for a long time, the carrier 1 may be not scheduled for a long time.
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Proposal 2: The timers T-SI and T_WAIT should be remained to trigger scheduling information as SC-HSUPA and maintained per UE.
3 Conclusion
Proposal 1: The SI event triggers should be same with SC-HSUPA.
Proposal 2: Padding trigger may be remained. And extended SI format should be supported in this scenario. If the SNPL and UPH information of all carriers are included in the SI, period timer T-SI should be restarted, otherwise not stop the timer T-SI.

Proposal 2: The timers T-SI and T_WAIT should be remained to trigger scheduling information as SC-HSUPA and maintained per UE.
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