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1 Introduction
During RAN2#66 three main schemes were foreseen as possible solutions for the Scheduling Information for Dual Cell E-DCH operation. This contribution compares these schemes, goes into Scheduling Information mechanisms, and proposes a way forward. 
2 Discussion
2.1 Scheduling Information content and transmission
In Dual Cell E-DCH operation, the UE can transmit up to two 'Scheduling Information'. Two of the open questions are whether the Scheduling Information content is modified or remains as it is currently, and whether the both 'Scheduling Information' are sent on the same carrier or in different carriers. The three main alternatives are highlighted here: 
1. The scheduling information related to the secondary carrier is transmitted only in the primary carrier and the SI format would be as in Rel-8. The Scheduling Information of both carriers would be transmitted in a TDM fashion in two consecutive TTIs [1].

2. The scheduling information carried in the secondary carrier would be only composed of the UPH of the secondary carrier. The rest of the bits are reserved. [3]
3. The scheduling information carried in the secondary carrier is as in Rel-8; however, the UPH would be the UPH of the secondary carrier. [2]

We analyze here the three different alternatives and we propose a way forward. 

The first proposal (SI in a TDM fashion) may be good to remove overhead from the secondary carrier. On the other hand, we see some drawbacks which mainly arise due to the dependency of sending the SI of the secondary carrier in the primary carrier. 
· The current working assumption in RAN1 is that if the UE looses sync on the primary carrier, only the UL of the primary carrier is stopped but not the UL of the secondary carrier. This means that if UE looses sync in the primary carrier, the SI cannot be reported for the secondary carrier. 
· Scalability may be an issue when adding more UL carriers.

· UPH delay requirement (10ms) may need to be revisited   
· Specific UPH values or solutions are needed in cases such as the secondary carrier has been in DTX/DRX for over hundred milliseconds, or the secondary carrier is deactivated.  

The second and third proposals remove the drawbacks arisen in the first proposal. 

One of the drawbacks which we see on the second proposal is that the UE will send 13 bit with no use -'dummy bits'. We consider it is better to set those bits to some values so the network can use them. Yet, those 13 bits may not be equal in both carriers if the Scheduling Information is not trigger at the same time in both carriers. Hence, we incline to simply send the SI in the secondary as it is currently specified; however, if it is seen more beneficial to reserve those 13 bits, those bits would need to be set to some pre-defined values. 
Summarizing, the proposals presented in [2] and [3] eliminate the dependency problems arisen from sending both Scheduling Information values from primary and secondary carrier in only one carrier [1]. For instance, if the UE looses DL sync in the primary carrier, the UE will stop transmissions on that carrier and the network will not get any SI from any carrier. This issue is removed if each carrier transmits its own Scheduling Information. Yet, [2] also proposes to use the Rel-8 SI format in both carriers. This is an advantage compared to [3], for instance, in the case described above as the network could still get the TEBS and other fields from the SI which would be transmitted in the secondary carrier. 
Proposal 1: The Scheduling Information is sent in both carriers, using Rel-8 format. All Scheduling Information fields are identical in both carriers except for the UPH. In each Scheduling Information, the UPH value is as agreed in RAN1 [5]. 
2.2 Scheduling Information reporting

For FDD, [4] specifies the following Scheduling Information triggering mechanisms:

1) If current serving_grant (SG) = 0 or all HARQ processes are deactivated and TEBS > 0

2) Periodic SI, T_SING expiration
T_SING timer started when SG = 0 and TEBS > 0

3) Current SG is too small to allow transmission of a single PDU from any scheduled MAC-d flow and TEBS > 0

4) If an E-DCH serving cell change occurs and the new serving cell was not part of the previous serving E-DCH RLS

5) Periodic SI, T_SIG expiration
T_SIG timer started when SG <> 0 and at least one process is activated.
6) HARQ delivery failure
The first triggering mechanism aims to inform to the network of the need of a grant. Each primary and secondary carrier receives each own E-AGCH and has each own serving grant. This leads us to think that this trigger is evaluated per carrier. 
The second triggering mechanism also aims to inform periodically to the network of the need of a grant. It can be argued if one or two timers are needed. In case of one common timer for both carriers, the timer should be started when either of the serving grants becomes zero and TEBS > 0, and stopped when both of the grants are not zero or TEBS equals to zero. On the other hand, if each carrier holds its own timer, the evaluation condition would remain unchanged. For simplicity, we prefer to maintain separate timer timers per carrier.
The third mechanism is similar to the previous ones and aims to inform to the network of the need of a higher grant. Again, since both carriers keep a different serving grant, this mechanism could be evaluated per carrier.

The forth triggering mechanism is to account for a serving cell change. If the secondary carrier is activated after the cell change, the SI will need to be transmitted in this carrier too. We can conclude that, in this case, this mechanism is evaluated per carrier.
The fifth mechanism aims to periodically send the SI for informative purposes. Following previous reasoning, each carrier should keep an independent T_SIG timer and the trigger evaluated independently per carrier.
The sixth mechanism aims to inform to the network of a HARQ failure. The failure may happen in either of the carrier; therefore, this mechanism could be evaluated also per carrier

Proposal 2: All timers are per carrier, and all triggering mechanisms are evaluated per carrier.
A second issue independent whether the triggers are evaluated jointly or per carrier, is the actions upon one trigger is set off. There are mainly two alternatives: the SI is always sent in both carriers, or the SI is sent on the carrier which set off the trigger.  
The former approach creates more overhead in both carriers as the triggers are evaluated per carrier and the SI is sent in both carriers. For example, the SI may be triggered by the triggering mechanism 1) and the other carrier may trigger the SI due to the trigger mechanism 5). 
The later approach eliminates the inter-dependency problems as the SI is sent in the carrier which triggered the SI and, therefore, it eliminates the unnecessary overhead which is created in the previous approach. 
Proposal 3: When a trigger is set off, the Scheduling Information is sent only in the carrier which triggered the SI. 
3 Proposal

We kindly ask the group to discuss the following proposals:
Proposal 1: The Scheduling Information is sent in both carriers, using Rel-8 format. All the values in Scheduling Information fields are common for both carriers except for the UPH. In each carrier it will be sent a Scheduling Information in which the UPH value is as agreed in RAN1 [5].

Proposal 2: All timers are per carrier, and all triggering mechanisms are evaluated per carrier.

Proposal 3: When a trigger is set off, the Scheduling Information is sent only in the carrier which triggered the SI. 
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