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1 Introduction
In RAN2#65bis, it was foreseen that the Happy Bit as well as the Scheduling Information needed to be revisited for DC-HSUPA. In this contribution, a proposed way forward for the Happy Bit and for the Scheduling Information is presented.
2 Discussion
2.1 Happy Bit setting and reporting
According to Section 11.8.1.5 in [1], the Happy Bit is included on the E-DPCCH for every E-DCH transmission. Furthermore, E-DCH transmissions shall not be triggered specifically to allow the transmission of the Happy Bit. 

We think it is reasonable that this applies not only for the primary carrier but also for the secondary carrier. 
Proposal 1: Both the primary carrier and secondary carrier transmit a Happy Bit 

Proposal 2: The Happy Bit in the primary carrier and the secondary carrier is transmitted in every E-DCH transmission and included in the E-DPCCH for both carriers.
In order to avoid implementing complex algorithms in both the UE and network, the "unhappy" or "happy" decision should be combined. This means that the UE would return one common unique value: "happy" or "unhappy". This Happy Bit value would be then transmitted in both carriers. 
Proposal 3: Both carriers transmit the same Happy Bit value according to the specified criteria to set "unhappy" or "happy".
As a result, a combined decision for the Happy Bit setting implies that the "unhappy" criteria in Section 11.8.1.5 in [1] needs to be modified:
For every E-DCH transmission, the Happy Bit shall be set to "unhappy" if the three following criteria are met:
1)
UE is transmitting as much scheduled data as allowed by both the current Serving_Grant in the primary carrier and by the current Serving_Grant in the secondary carrier in E-TFC selection; and 
2)   
UE has enough power available to transmit at higher data rate in, at least, one of the carriers; and

3)
Based on the same power offset as the ones selected in E-TFC selection to transmit data in the same TTI as the Happy Bit, TEBS would require more than Happy_Bit_Delay_Condition ms to be transmited with the (current Serving_Grant in the primary carrier + current Serving_Grant in the secondary carrier) × the ratio of active processes to the total number of processes.
Proposal 4: "unhappy" criteria could be revisited and modified as presented above.
2.2 Scheduling Information content and reporting

On the Scheduling Information, we foresee that only the secondary carrier UPH may be useful in certain cases. One reason being to account for the differences in the channel properties. When it comes to buffer content, the necessity of separate reports is not seen beneficial. We present here different scenarios on the Scheduling Information and its format:
1) Scheduling Information is transmitted on both primary and secondary carrier and contains carrier unique properties of UPH. The primary carrier thus transmits the UPH related to the DPCCH code power of the primary carrier while the secondary carrier transmits the UPH related to the DPCCH code power of the secondary carrier. 

2) Scheduling Information is transmitted on the primary carrier as specified today. The UPH reported is the UPH related to the DPCCH code power of the primary carrier. The Scheduling Information in the secondary carrier consists of only the UPH related to the DPCCH code power of the secondary carrier.
3) The Scheduling Information is transmitted solely in the primary carrier. The UE sends the UPH of either carrier. In order to distinguish to which carrier the UPH refers, a LCH-ID could be reserved for this purpose, or a new 1-bit field could be added to the Scheduling Information. 
4) Scheduling Information is reported for both primary and secondary carrier on both carriers and contains the UPH of both primary and secondary carriers. A new Scheduling Information format is needed, containing both UPHs.
The advantage of 1) is its simplicity as it does not introduce any significant changes in the Scheduling Information format or the Scheduling Information operation. On the other hand, except for the UPH field values, the rest of the values of the Scheduling Information fields would occasionally be identical which would occasionally introduce an unnecessary overhead.
Solution 2) copes with the fact that the values of the Scheduling Information fields can occasionally be identical, and it removes the extra overhead which may not be necessary in the secondary carrier. On the other hand, the Scheduling Information format for the secondary carrier needs to be revisited and modified.

Scenario 3) aims to move all the Scheduling Information signaling to the primary carrier, so the Scheduling Information overhead in the secondary carrier is removed. However, this solution requires to reserve a specific LCH-ID and to spend 4 bits to point the specific carrier to which the UPH refers. If a new 1-bit field is added, the MAC-i header needs to be revisited. In this scenario, the triggering frequency of the Scheduling Information may be increased to get enough samples of the UPH from both carriers. Compared with 1), 3) introduces effectively the same overhead. Finally, this solution may have scalability problems if, for instance, more carriers are added in the future. 
The last solution, 4), provides both carriers UPHs information in both carriers. This might be helpful in some cases. However, this solution has several drawbacks. First, it requires to change the Scheduling Information format and to enlarge the Scheduling Information size. Second, it increases the overhead in both carriers. Finally, this solution is not scalable.
Proposal 5: Discuss the different Scheduling Information scenarios presented with their pros and cons and agree on a way forward.
3 Proposal

We kindly ask the group to discuss the following proposals:
Proposal 1: Both the primary carrier and secondary carrier transmit a Happy Bit

Proposal 2: The Happy Bit in the primary carrier and the secondary carrier is transmitted in every E-DCH transmission and included in the E-DPCCH for both carriers.

Proposal 3: Both carriers transmit the same Happy Bit value according to the specified criteria to set "unhappy" or "happy".

Proposal 4: "unhappy" criteria could be modified to have a joint decision as presented above.

Proposal 5: Discuss the different Scheduling Information scenarios presented with their pros and cons and agree on a way forward.
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