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Discussion
1. 
Introduction
In RAN2#65bis meeting, the impacts on SI report in DC-HSUPA were discussed, but no clear agreement was achieved. Discussion will be continued in this contribution and possible schemes are put forward with analysis.
2. 
Discussion
2.1 Joint UL MAC Buffer
Similar to the work already completed for DC-HSDPA in Rel 8, in order to improve the UL transmission efficiency in a simple and straightforward way for DC-HSUPA, it seems appropriate to define a joint UL MAC buffer for both of the two uplink carriers, each with an independent HARQ entity.
Propose 1: There is a joint MAC buffer for DC-HSUPA.
2.2 Scheduling Information Report
Scheduling Information is sent from UE to Node B to request a Scheduling Grant, which indicates current power headroom and buffer status of UE, as shown in figure 1. As discussed above, one joint UL MAC buffer should be defined for DC-HSUPA, thus buffer status would be the same for the scheduling information of both carriers.
However, the UPH for each carrier will be different due to different uplink DPCCH power, because inner loop power control should be done separately for each of the two uplink carriers. Correspondingly, UE UPH of each carrier could be calculated as the ratio of the maximum UE transmission power and the corresponding DPCCH code power.
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Figure 1: Scheduling Information format
Based on the analysis above, two possible Scheduling Information report schemes could be defined for DC-HSUPA as follows:

1) Define a new Scheduling Information format, as shown in figure 2, which consists of common buffer status and individual UPH values. In case two uplink carriers are activated, a UE should only report one common Scheduling Information when triggered.
2) Retain the current Scheduling Information format. In case two uplink carriers are activated, a UE should report Scheduling Information for two uplink carriers respectively when triggered. 
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Figure 2: extended Scheduling Information format
For the first scheme, with the new Scheduling Information format, Node B can obtain the whole scheduling information of the two carriers together once triggered, which is very convenient for the Node B to do the joint scheduling. In addition, there will be no redundant data of buffer status, which is beneficial for power saving. 
However, taken into account that currently the minimum supported TBS is of the value 18 bits (for the purpose of SI only), there will be some trouble for the new Scheduling Information format which have a size of 23 bits to be transmitted when both of the two carriers are of Zero_Grant or when there is no any traffic/SRB data to be transmitted together with the Scheduling Information. The possible solution is that a new E-TFCI table could be defined or simply reusing one special E-TFCI to indicate the TBS of 23 bits (some special E-TFCI have been forbidden because of bad Turbo performance).
Furthermore, one scenario should be taken into account is the switch of Scheduling Information format in case of carrier activation/deactivation. From NW point of view, this is not a problem, because for the serving Node B, it knows about the exact time of carrier activation/deactivation; for the non-serving Node Bs, the Scheduling Information even will not be treated because it doesn’t make any sense to them.
Proposal 2: It is proposed RAN2 to discuss the two possible Scheduling Information report schemes. 
2.3 Scheduling information trigger
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). 

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. 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, given the joint buffer for the two carriers, we can see that scenario 2 and scenario 4 are common for both carriers, and it is natural for the two carriers to send the Scheduling Information simultaneously when the condition fulfills; while for the rest scenarios, they should be carrier specific, and it could be foreseen that maybe some changes are needed in the stage 3 phase.
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. 
With the introduction of DC-HSUPA, we can’t find any special reason to introduce carrier specific T_SIG and T_SING timers, thus in order to simplify the implementation, it is preferred to use one pair of common timers for both of the two carriers. 
Proposal 3: It is proposed that the two uplink carriers use one pair of common timers (T_SIG and T_SING) for periodical scheduling information report.
3. 
Conclusion
In this document, with the introduction of DC-HSUPA, some high level analysis on the possible impact to scheduling information report was done. It is kindly propose RAN2 to discuss and agree on the following proposals:
Propose 1: There is a joint MAC buffer for DC-HSUPA.
Proposal 2: It is proposed RAN2 to discuss the two possible Scheduling Information report schemes. 
Proposal 3: It is proposed that the two uplink carriers use one pair of common timers (T_SIG and T_SING) for periodical scheduling information report.
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