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1
Introduction
In the current setting of Happy Bit, the UE decides that it can transmit at a higher data rate if the size of the E-TFC for the higher data rate is greater than the current E-TFC size by at least the size of the smallest RLC PDU size [1]. Since Improved L2 now offers flexible RLC PDU sizes and MAC segmentation of RLC PDUs, the condition above based on the RLC PDU size is not necessary anymore and the applicability of the current setting for Improved L2 should be investigated.
At RAN2 #62bis, it was proposed to modify the current criterion above such that any E-TFC whose size is above the current E-TFC size would be considered for transmission at a higher data rate [2]. We think that this solution would trigger excessive setting of the “unhappy” bit for low data rates since the E-TFC table has high granularity in this range. In this contribution, we investigate other possible ways of setting the Happy Bit and propose alternative solutions to this end. Here we assume that the other criteria for setting the “unhappy” bit other than the higher data rate one are always met.
2
Discussion
If the current setting of Happy Bit is kept as it is, the frequency of setting the “unhappy” bit will depend on the size of the minimum RLC PDU size (MRPS). When MRPS is too small, the UE may set the “unhappy” bit very often, especially if the current E-TFC size is large. On the other hand, when MRPS is large, the UEs with small data rates will have less chance of setting it to “unhappy”. Therefore using a fixed size for all E-TFC sizes as above is not optimal.
Creating a non-uniform gap (delta between the higher and current E-TFC) size can be achieved by using any non-decreasing (but not constant) function of the E-TFC size as the gap size. For example, similar to the 1,2,3-index-step thresholds used for applying the Relative Grant commands, the E-TFC table can be divided into regions where the smallest E-TFCs still use only one MRPS while higher ones use 2 or 3 times MRPS for the gap size. 
A more straightforward way of achieving a similar outcome is to look at the gap in not absolute but relative terms. If the data rate is still used as the basis for the comparison, the decision can be made by calculating the data rate difference as a percentage of the current E-TFC. Thus the “unhappy” bit is set if the difference between the possible E-TFC size and current E-TFC size is more than x% of the current E-TFC where x could be a constant value or signaled by the network. We note that the ratio of consecutive E-TFCs in the current tables is between 1.03 and 1.04 and the value of x should be set to a higher value in order to prevent excessive “unhappy” setting.
The above relative comparison can also be done in the power domain. The UE can determine if it can transmit at a higher data rate directly by comparing the power necessary for the higher rate with its current headroom. This also avoids converting the power to data rate which is necessary in the previous methods. The correspondence between the power and the data rate depends on the beta settings of reference E-TFCs. A graph illustrating this based on our simulation results is given below in Figure 1. A constant power threshold can be used such that the bit is set to “unhappy” if current power headroom divided by the power used for current E-TFC is more than this threshold. Based on Figure 1, a 1dB power threshold would correspond to at least 10% delta in the consecutive data rates.
Another alternative is to consider the Scheduling Grant table for the setting. Even if a UE has more power than it needs for the current data rate allowed, it should not be “unhappy” if its headroom can not sustain a higher absolute grant. Thus the UE should set it to “unhappy” only if the headroom is more than the level of the current serving grant. We note that the average difference of consecutive entries in the grant table is about 1dB.
3 
Conclusions

We propose the following alternative proposals for the “Happy Bit” setting and suggest that one of them is adapted:
Proposal 1: The bit is set to “unhappy” if the UE can support (not blocked) an E-TFC whose size is at least “n” times the minimum RLC PDU size greater than the current E-TFC size where “n” depends on the index of E-TFC and also on the threshold settings signaled by the network; set to “happy” otherwise.
Proposal 2: The bit is set to “unhappy” if the UE can support (not blocked) an E-TFC whose size is x% above the current E-TFC size where x could be a fixed or signaled value; set to “happy” otherwise.
Proposal 3: The bit is set to “unhappy” if the UE’s power headroom is x dB higher than the current serving grant where x could be a fixed or signaled value; set to “happy” otherwise.

Proposal 4: The bit is set to “unhappy” if the UE’s power headroom can allow a higher level in the Scheduling Grant table than the current serving grant level; set to “happy” otherwise.
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Figure 1. Power Settings for E-TFC
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