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Discussion
1. Introduction
In RAN2#65bis, the impacts on happy bit setting of DC-HSUPA were discussed in [1] and [2]. However, no agreement was achieved and it is still considered as an open issue. Further discussion and corresponding solutions are provided in this contribution.
2. 
Happy bit setting for DC-HSUPA
2.1 Background
The Happy Bit is included on the E-DPCCH for every E-DCH transmission. For the UE, it could use the happy bit to inform the serving Node B that the resources allocated to it are not sufficient and it is capable of transmitting at a higher data rate.
The setting of happy bit is described in [3] (3GPP TS25.321) as follows:
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 the current Serving_Grant in E-TFC selection; and 
2) UE has enough power available to transmit at higher data rate; and

3) Based on the same power offset as the one 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 transmitted with the current Serving_Grant × the ratio of active processes to the total number of processes.
The first criteria is always true for a deactivated process and the ratio of the third criteria is always 1 for 10ms TTI.
Otherwise, the Happy Bit shall be set to "happy".
In order to assess if it has enough power available to transmit at higher data rate the UE shall:

1)
If MAC-i/is is configured, identify the E-TFC that has a transport block size at least 32 bits larger than the transport block size of the E-TFC selected for transmission in the same TTI as the Happy Bit. Otherwise, identify the E-TFC that has a transport block size at least x bits larger than the transport block size of the E-TFC selected for transmission in the same TTI as the Happy Bit, where x is the smallest RLC PDU size configured among all the logical channels that do not belong to non-scheduled MAC-d flows and which have data in the buffer; and

2)
Based on the same power offset as the one selected in E-TFC selection to transmit data in the same TTI as the Happy Bit, check that the identified E-TFC is supported i.e. not blocked.
2.2 Common or individual happy bit
For DC-HSUPA, there will be one E-DPDCH/E-DPCCH per carrier, thus in case E-DCH transmission occurs simultaneously across two carriers, two happy bits are transmitted (i.e. one happy bit per E-DPCCH). There are two alternatives for state of happiness of the UE:
· One common happy bit across two carriers, which is under joint decision.

· Two individual happy bits for each carrier.

Node B scheduler could do the fast update of the Serving Grant according to the unhappiness stated by UE, in addition, in case cell is heavy loaded, according to different scheduling strategies, the happy UE could be degraded first for the purpose of load control. It was agreed in the last meeting that E-AGCH/E-RGCH are carrier specific, that is to say, each carrier will maintain an independent Serving Grant. So from NW point of view, it will be benefit for the scheduler to know whether UE is happy per carrier, so we propose:
Proposal 1: There are two individual happy bits for each carrier (i.e. one happy bit per E-DPCCH).
2.3 Happy bit setting for DC-HSUPA
As current procedure, for each carrier, the happy bit of the carrier is set to “unhappy” only when all the three criteria listed in Section 2.1 are fulfilled. Otherwise, it is set to “happy”. If proposal 1 is agreed, one thing should be taken into account is that whether joint or individual decision on the three criteria should be adopted with regard to the two carriers. 
For the first criteria, it is natural that UE should determine whether it is fulfilled independently on each carrier since there is one Serving Grant per carrier. For the second criteria, one thing should be considered is that with the appliance of individual decision, the criteria might be fulfilled for each of the two carriers while the total power required could exceed the maximum UE transmission power. For the third criteria, for there will be one joint MAC buffer across two carriers which was discussed in [4], then what should be discussed is that in order to evaluate the remaining time needed for the transmission of current buffer, whether the “transmission capability” of the two carrier should be considered together.
From the UE point of view, to our understanding, it is desirable to keep the two carriers as independent as possible, thus to reduce the complexity of implementation, as well as the impact to the current specification.
Proposal 2: If proposal 1 is agreed, it is proposed RAN2 to discuss whether joint or individual decision on the three criteria for happy bit setting should be adopted with regard to the two carriers.
3. 
Conclusion
In this document, with the introduction of DC-HSUPA, some analysis on the possible impact to happy bit setting mechanism was done. It is kindly propose RAN2 to discuss and agree on the following 2 proposals:
Proposal 1: There are two individual happy bits for each carrier (i.e. one happy bit per E-DPCCH).
Proposal 2: If proposal 1 is agreed, it is proposed RAN2 to discuss whether joint or individual decision on the three criterias for happy bit setting should be adopted with regard to the two carriers.
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