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1 Introduction

At RAN2#62bis we proposed a CR [1] to define the setting of the Happy Bit when MAC-is/i is configured. This contribution discusses some concerns that have been expressed during the discussion regarding the proposed definition.
2 Gain with proposed change

Without the proposed change, the specification states that the UE could report “unhappy” only if the E-TFC that is x bits larger than the current E-TFC is supported, where x is the “smallest RLC PDU size configured”. With the introduction of MAC-is/i and flexible RLC PDU size one could argue that the expression “smallest RLC PDU size configured” is potentially ambiguous. Some implementers could interpret this as the smallest size of RLC PDUs that are outstanding in the RLC entity, or possibly the current RLC PDU size, or the value of “minimum RLC PDU size” signalled by RRC. These different UE behaviours will complicate the task of the scheduler.
Assuming optimistically that everybody will have the same interpretation – say that the smallest RLC PDU size configured means the “minimum RLC PDU size” – it is not clear why we now need to link this parameter to the happy bit setting given the availability of MAC segmentation. We can reasonably assume that the value of the “minimum RLC PDU size” will be set by the network to a relatively large value (e.g. 320 bits) to keep L2 overhead within a reasonable level, while avoiding excessive MAC segmentation for small E-TFC. This value is unnecessarily large for the purpose of ensuring that the UE does not report “unhappy” unless it has enough power to transmit more data.
The gain of using the proposed criterion over utilizing the minimum RLC PDU size can easily appreciated with the following example:

· Minimum RLC PDU size = 320 bits

· Serving grant allows transmission of E-TFC of size = 173 bits
· Largest supported E-TFC = 485 bits 

Using a criterion based on the minimum RLC PDU size in this scenario would result in the UE being prevented from reporting “unhappy” even though its radio conditions would allow it to transmit at a data rate 2.8 times higher. For even lower grants the effect is larger. With the proposed criterion this issue does not occur.
3 Excessive “unhappy” reporting
With the proposed CR the happy bit is set to “unhappy” even if the size of the largest supported E-TFC is only a few bits more than the E-TFC corresponding to the serving grant. During the discussion of the last meeting a concern was raised as to the possibility that the UE could frequently report “unhappy” as a result of small fluctuations of the largest supported E-TFC, even if the network responds with increases of the serving grant.
A more careful examination of this scenario shows that these concerns are not justified. An example is shown in the Figure below. After the network raises the serving grant of the UE to a level above of that corresponding to the largest supported E-TFC, the serving grant stays at that level (i.e. it does not fall back to the reference ETPR) as long as a relative or absolute grant is not received. Thus the UE stays “happy”.
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Another concern that had been raised is the that a UE transmitting an E-TFC that is only a few bits below the largest supported E-TFC would now seem to somewhat abusively report “unhappy” given that its potential improvement would be insignificant. It would of course be possible to address this by setting e.g. a minimum number of bits of improvement, although, finding a value that works well for both minimum and maximum E-TFC values could be difficult to find.  On the other hand, we fail to see the real problem here that would justify this additional complexity. The UE would not report “unhappy” anymore after the increase of serving grant. The serving grant will of course be larger than what the UE is capable of using, but the scheduler must be capable of handling this situation which happens anyway in different scenarios. Thus we believe that the simpler solution of looking if it is possible to transmit data with a larger E-TFC is the best.
4 Conclusions

It is proposed to agree on the proposed CR attached below, where the UE sets the happy bit if it has enough available power to transmit at a higher E-TFC than the selected E-TFC for the current TTI.
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11.8.1.5
Happy Bit Setting

The Happy Bit is included on the E-DPCCH for every E-DCH transmission. E-DCH transmissions shall not be triggered specifically to allow the transmission of the happy bit.

RRC configures MAC with the duration Happy_Bit_Delay_Condition, over which to evaluate the current grant relative to the TEBS after application of the E-TFC selection procedure described in subclause 11.8.1.4.
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 transmited 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 smallest E-TFC that allows the transmission of more data than the E-TFC selected for transmission in the same TTI as the Happy Bit from any logical channel that does not belong to a non-scheduled MAC-d flow and which have data in the buffer. 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.
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