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1 Introduction

This contribution discusses the criteria for setting the value of the happy bit when MAC-i/is is configured.
2 Discussion
The issue of how to set of the happy bit when MAC-i/is is configured has been first discussed in RAN2#62bis. The current specification stipulates that the UE must have “enough power available to transmit at higher data rate” to set the Happy Bit to “unhappy”. The current specification also contains detailed prescriptions on how to assess if the UE has enough power available. The rationale for this specification is that since with MAC-e/es it is not possible to segment an RLC PDU, the UE must be capable of transmitting at least one additional RLC PDU to transmit at a higher data rate. 
As pointed out in [1], this criterion is no longer adequate when MAC-i/is is configured since the UE is now capable of increasing its data rate with a finer granularity. It was thus agreed in RAN2#63 to adapt the detailed criterion to the case where MAC-i/is is configured, keeping the same high-level condition that the UE must have enough power available to transmit at a higher data rate. The result of this has been proposed in [2] by a number of companies.
Some companies objected to [2] due to a concern that it would be modifying the happy bit setting in an undesirable way. More specifically, one concern was that the criterion would not allow the scheduler to discriminate between UEs that can make full use of a grant increase and UEs that can only partially take advantage of a grant increase, resulting in some inefficiency. Thus it was counter-proposed [3] that the criterion requires that the UE can make use (fully or significantly) of an eventual grant increase.
We believe that the type of modification proposed in [3] is not needed and in addition is undesirable from a performance perspective. The reason why it is not needed is that the situation that is causing the above-described concern already exists in Release 6 when the transport block size is high. For instance, if the transport block when the happy bit is transmitted has a size of 9241 bits and the RLC PDU size is 336 bits, the Release 6 criterion allows the UE to report unhappy even if the achievable increase of data rate is as low as (9582 – 9241) / 9241 = 3.7%
. Such achievable increase is significantly lower than the data rate increase corresponding to a grant increase of 1 dB, which could be up to 26% (depending on the reference gain factors). This situation was apparently not cause for concern in Release 6/7 (or at least not enough for network vendors to request a correction), therefore we are inclined to believe that it should not be cause for more concern in Release 8 either. It should also be noted that there are anyway other reasons why the UE may not be able to increase its data rate following an increase of the grant from the serving Node B, such as the case where the UE receives a non-serving relative grant “down”. 
The reason why we believe it is undesirable from a performance perspective is that it penalizes the UE in terms of the achievable data rate at a certain path loss. This is because the UE would now not be able to request an increase of the grant whenever its remaining power headroom corresponds to less than the “minimum amount of improvement”. The resulting coverage degradation is obviously commensurate with the “minimum amount of improvement”, which means it could be up to 1 dB. This does not seem acceptable especially in view of the fact that the proposed modification would only hypothetically help the scheduler for scenarios where the system is heavily loaded, which is not all the time. Even in case the system is heavily loaded, we believe that the proposed modifications may only be beneficial for specific (and probably unrealistic) scheduler designs, given that existing schedulers must already be designed to mitigate the waste of resources due to the grant granularity or other factors that result in the UE not fully utilizing the grant from its serving Node B.
3 Conclusions

In view of the above considerations, we believe that the best way to adapt the happy bit criterion to MAC-is/i is the proposal [2], and are therefore proposing the same modification at this meeting.
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� This is assuming Transport Block Size Table 0 with E-TFCI 121 and 122.
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