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1. Introduction
 In RAN2#67meeting, it was agreed that Scheduling Information is reported on both carriers with Release 6 format and all Scheduling Information fields are identical except UPH field. However, there are still some open issues regarding the Scheduling Information trigger scheme for DC-HSUPA,. 
2. Discussion

In HSUPA, there are two scheduling information report mechanisms, one is event trigger report, and the other one is timer triggered report (i.e. periodical report). 
2.1 Event triggered report for DC-HSUPA
The event triggered report will happen in the following scenarios:

1. If the Serving_Grant has the value "Zero_Grant" or all processes are deactivated, and the TEBS becomes larger than zero, the transmission of Scheduling Information shall be triggered.
2. If data with higher priority than the data already in the transmission buffer arrives, the transmission of a Scheduling Information shall be triggered.
3. If SG becomes too small to allow transmission of a single PDU from any scheduled MAC-d flow or if the SG is too small to allow transmission of a single PDU from any scheduled MAC-d flow and TEBS becomes larger than zero, the transmission of Scheduling Information shall be triggered.
4. If an E-DCH serving cell change occurs and if the new E-DCH serving cell was not part of the previous Serving E-DCH RLS, the transmission of a Scheduling Information shall be triggered.
5. Once the Serving_Grant variable in the Serving Grant Update function becomes equal to "Zero_Grant" or all processes are deactivated and TEBS is larger than zero, the transmission of a Scheduling Information shall be triggered.

6. HARQ delivery failure happens for the MAC-e or MAC-i PDU with Scheduling Information and higher layer data multiplexed together.
With the introduction of DC-HSUPA, for the scenario 2, given the joint buffer for the two carriers, we can conclude that scenario 2 should be common for both carriers. For the scenario 4, taken into account that along with the change of E-DCH serving cell, the secondary E-DCH serving cell is also likely to be changed simultaneously, it also should be common for both carriers. As the consequence, Scheduling Information should be sent on both of the two carriers in scenario 2 and scenario 4. The remainining scenarios should be carrier specific due to the independence of the serving grant and HARQ entity for each carrier. So, we propose,
Proposal 1: For the scenario 2 and scenario 4, in case one of them fulfils, Scheduling Information should be sent on both of the two carriers, for the other scenarios,  Scheduling Information should only be sent on the carrier on which the corresponding condition are fulfilled. 
2.2 Timer triggered report for DC-HSUPA

For the timer trigger scheduling information report, scheduling information is reported periodically to protect against NACK-to-ACK or DRX-to-ACK misinterpretation, which is achieved by a pair of timers (i.e. T_SIG and T_SING). The two timers are used depending on the value of SG: if SG equals to Zero_Grant then T_SING is used, otherwise T_SIG is used. 

For DC-HSUPA, it is still not decided yet whether the timer T_SIG and T_SING shall be carrier specific or not, i.e. whether 2 or 4 timers shall be used for the periodical Scheduling information report for the two carriers.  We can’t find any special use case leading to the need to introduce independent T_SIG and T_SING timers across the two carriers. In order to simplify the implementation, it is preferred to use one pair of common timers for both of the two carriers.  
Proposal 2: The two uplink carriers use one pair of common timers (T_SIG and T_SING) for periodical scheduling information report.
3. Conclusion

In this contribution, we presented some analyses on the SI triggering mechanisms for DC-HSUPA. RAN2 is kindly requested to discuss and agree on the following proposals:
Proposal 1: For the scenario 2 and scenario 4, in case one of them fulfils, Scheduling Information should be sent on both of the two carriers, for the other scenarios,  Scheduling Information should only be sent on the carrier on which the corresponding condition are fulfilled.
Proposal 2: The two uplink carriers use one pair of common timers (T_SIG and T_SING) for periodical scheduling information report.
Also, please find our opinion on the modification of spec 25.321 to address the SI triggering mechanisms for DC-HSUPA in the appendix.
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5. Appendix

11.8.1.6.1
Report Triggering when SG = “Zero_Grant” or all processes are deactivated
If the Serving_Grant of one carrier has the value "Zero_Grant" or all processes are deactivated, and the TEBS becomes larger than zero, the transmission of Scheduling Information shall be triggered on that carrier. 
If data with higher priority than the data already in the transmission buffer arrives, the transmission of a Scheduling Information shall be triggered on both carriers.
RRC can also configure MAC with periodic Scheduling Information triggering. The periodic trigger timer T_SING (Timer Scheduling Information – "Zero_Grant") shall be started once the Serving_Grant variable of both carriers becomes "Zero_Grant" or all processes are deactivated and TEBS is larger than zero.
When T_SING expires, the transmission of a Scheduling Information shall be triggered on both carriers.

T_SING shall be restarted when the transmission of a Scheduling Information is triggered.
T_SING shall be stopped and reset once the Serving_Grant variable of either carrier in the Serving Grant Update function takes a value other than "Zero_Grant" and at least one process is activated.
11.8.1.6.2
Report Triggering when SG <> “Zero_Grant” and at least one process is activated

If SG of one carrier becomes too small to allow transmission of a single PDU from any scheduled MAC-d flow or if the SG of one carrier is too small to allow transmission of a single PDU from any scheduled MAC-d flow and TEBS becomes larger than zero, the transmission of Scheduling Information shall be triggered on that carrier.
If an E-DCH serving cell change occurs and if the new E-DCH serving cell was not part of the previous Serving E-DCH RLS, the transmission of a Scheduling Information shall be triggered on both carriers.
RRC can configure MAC with periodic triggering also for the case when the variable Serving_Grant <> "Zero_Grant" and at least one process is activated. The periodic trigger timer T_SIG (Timer Scheduling Information – different from "Zero_Grant") can be configured to a different value than T_SING. 

T_SIG shall be started once the Serving_Grant variable of either carrier becomes <> "Zero_Grant" and at least one process is activated.

When T_SIG expires, the transmission of a new Scheduling Information shall be triggered on both carriers.
T_SIG shall be stopped and reset once the Serving_Grant variable of both carriers in the Serving Grant Update function becomes equal to "Zero_Grant" or all processes are deactivated.
T_SIG shall be restarted when the transmission of a Scheduling Information is triggered.
Once the Serving_Grant variable of one carrier in the Serving Grant Update function becomes equal to "Zero_Grant" or all processes are deactivated and TEBS is larger than zero, the transmission of a Scheduling Information shall be triggered on that carrier.
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