3GPP TSG RAN WG2 Meeting #67bis
R2-095756
Miyazaki, Japan, 12th –16th Oct 2009
Source: 
Huawei

Title: 
Happy bit for DC-HSUPA
Agenda item:
10.2.4
Document for:
Discussion and Decision
1. Introduction
In RAN2#67 meeting, for the interpretation of the happy bit that UE reports in DC-HSUPA, ‘00’ and ‘11’ have been agreed as UE unhappy and UE happy respectively, however, whether ‘01’ and ‘10’ are necessary is till under decision. In this contribution, further analyses on this open issue are provided.
2. Background
The Happy Bit is included on the E-DPCCH for every E-DCH transmission. From the perspective of 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. From the perspective of Node B, 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.
3. Scenarios need to be considered in DC-HSUPA
Two scenarios need to be considered regarding whether the happy bits combination ‘01’ and ‘10’ are necessary.
3.1  Scenario 1
As shown in Figure 1 below, where both carrier 0 and carrier 1 have transmitted as much scheduled data as allowed by the corresponding serving grant, but for the carrier 1, it required less power to transmit an additional RLC PDU or extra 32 bits than carrier 0 because of lower DPCCH power. 
The UE power leftover can only fulfil the requirement of carrier 1. 
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Figure 1 scenario where UE power leftover can only fulfil the requirement of one carrier

3.2  Scenario 2

As shown in Figure 2 below, where both carrier 0 and carrier 1 have transmitted as much scheduled data as allowed by the corresponding serving grant, but for the carrier 1, it required less power to transmit an additional RLC PDU or extra 32 bits than carrier 0 because of lower DPCCH power. 
The UE has power leftover for each carrier but not both together. 
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Figure 2 scenario where UE power leftover can not fulfil the requirement of two carriers together

4. Analysis 

To our understanding, for the scenario 1 above, it will be benefit for the UE to report happy on carrier 0 but unhappy on carrier 1; for the scenario 2 above, it also will be benefit for the UE to report the unhappiness on carrier 1 only, because it will avoid the excess SG allocation by the Node B scheduler, which is beneficial for the RoT management of the network.
In [1], some concerns about ‘detect error probability’ were raised. However, with our understanding, it does not make any sense to discuss the robustness of happy bits combinations of the two carriers here, since it depends on how the happy bits will be interpreted by the network.  The point is that the usage of happy bits combination of ‘01’ and ‘10’ could provide more information to the network, i.e. the DPCCH power level, which is similar to reporting the power headroom on both carriers, which is more flexible to different network implementations. 
We believe that the happy bit combination of ‘01’ and ‘10’ only appear in the scenario 1 and scenario 2 mentioned above, thus if companies prefer to only considering the happiness of UE without considering the DPCCH power level of each carrier, they could just simply transfer the combination of ‘01’ and ‘10’ to ‘00’ (i.e. unhappy) on the network side, without any other extra efforts.

Proposal: Happy bit combination of ‘01’ and ‘10’ shall be supported.
5. Conclusion
In this contribution, we have provided some further discussions regarding the happy bit evaluation scheme for DC-HSUPA. It is proposed RAN2 to discuss and agree on:
Proposal: Happy bit combination of ‘01’ and ‘10’ shall be supported.
Also, please find our opinion on the modification of spec 25.321 to address the happy bit evaluation scheme for DC-HSUPA in the appendix.
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7. Appendix - Happy Bit setting for DC-HSUPA
For every E-DCH transmission, the Happy Bit of one carrier 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 on the carrier; and 
2)
UE has enough power available to transmit at higher data rate on the carrier; 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 transmited with (the current Serving_Grant × the ratio of active processes to the total number of processes) of both the carriers.
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. If the identified E-TFC is supported for both carriers while the required power exceeds the power available, only the carrier with lower DPCCH power is determined as supported.
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