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Discussion
1 Introduction 
In order to reduce the signalling overhead, the buffer reporting scheme must be optimized so that not all the detailed buffer information is reported too often. To achieve this requirement, several mechanisms have already been proposed. Typically there are two families of methods to reduce the overhead of buffer reporting. The first one is to group the reporting per Radio Bearer (according to some configurable criteria), and the second one is to perform some kind of relative reporting. Within this second family of methods, there are actually 2 subsets of methods which are very different from each other: 
· Relative reporting with respect to the previous (absolute) buffer reporting.
· Relative reporting with respect to the allocated UL grant. 

This contribution discusses the last subset of methods, i.e. the relative reporting with respect to the allocated UL grant, which has been proposed in [1], and which can also be called “Happy bit reporting”, because it is actually equivalent in principle to the so-called Happy Bit that was introduced for HSUPA.  
2 Discussion
Reminder of the Happy Bit in HSUPA

In HSUPA, the Happy Bit is one of the information used by the NodeB scheduler to make decisions (together with the Scheduling Information SI which includes a buffer reporting). While the SI is not necessarily sent at each TTI, the Happy Bit is a kind of very compressed buffer status which is sent every TTI in the E-DPCCH in order to let the NodeB know if the UE is satisfied or not with the provided grant. The UE will say it is unhappy if, assuming the grant will be unchanged for N TTIs (N configurable), the UE will not be able to send all its current buffered data (whereas he is not in power limited condition). 
Applicability to LTE

Compared to HSUPA, the LTE UL scheme has some particularities that make the need for an Happy Bit not so obvious: 

· Since there is no dedicated channel, there must anyway be a message (the scheduling request) to be sent by the UE in case it does not have any allocated resource but data to send. It’s clear that the necessity of having such a message partially covers the functionality that would be fulfilled by a Happy Bit. 

· In LTE the TF is chosen by the eNB, and in addition the RLC PDU size is flexible. These two particularities mean that the only reason why an UL MAC PDU would include padding is that at least one of the LCH queue would have an empty buffer. Hence, the presence of padding or not would be an indicator for the eNB scheduler
, which would be able to know if the previously allocated TB size was too large. Again this is partially equivalent to the information that a Happy Bit would provide. The Happy Bit would be different (and in this sense bring some benefit) only in the sense that it would extrapolate the sufficiency of the allocation in the next N TTIs.  
· In LTE, we have the concept of semi-persistently allocated resource. This is the equivalent of the non-scheduled data in HSUPA. For example, VoIP is typically a service that will be served by a semi-persistent resource. For those kinds of services which have a steady throughput, it is expected that the resource allocation would not change very frequently (by definition, since it is semi-persistent) and consequently having a systematic and frequent buffer report would not be needed. Hence, in case the UE has only e.g. VoIP as an active service, having 1 (or more) Happy Bit(s) which would not be used in the header of each MAC PDU seems to be a waste. 
3 Conclusion
In this contribution we explained the reasons why our preference would be to avoid the Happy Bit in LTE: 
· the same kind of information can be retrieved by other means in LTE (proper design of the scheduling request triggering, padding presence)

· in case the UE is transmitting only semi-persistently scheduled services, the Happy Bit(s) in the MAC header would be unused, and this overhead should be avoided. 

Considering the involved overhead, we would like that RAN 2 adopts some optimised way of UE reporting more meaningful information like Relative Buffer Status Reporting instead of a Happy Bit to the MAC scheduler to perform QoS aware scheduling.
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� Actually the padding would have to be larger than the minimum RLC header size to be sure that this corresponds to an empty buffer queue. 





