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1 Introduction

 This short contribution addresses the issues of what information the UE should include in “scheduling information” and when reporting it’s buffer status.

2 Discussion
Buffer Occupancy/Status

There has been some discussion primarily during the conference call about how the UE should report the buffer status. We have previously agreed on u sing radio bearer group level granularity in the buffer status reporting. This grouping would presumably be tied to the priority of the radio bearers involved. During the conference call it was agreed that at the minimum we would have absolute buffer status reporting whereby the UE would report the sizes of the various radio bearer group buffers. What is left undecided is the issue of how the buffer status reporting gets updated.

There are primarily two proposals even though they claim to capture different aspects:

1. Differential reporting: The UE periodically or otherwise sends differential reports on the buffer status. This would include for e.g. the rate of buffer growth thereby providing the eNode B with information on how fast the buffers are growing. The network can provide various thresholds to enable this reporting.

2. “Happy twins”: this mechanism aims to extend the happy bit that has been defined for HSUPA. The UE would report on how the grant is able to keep up with the growth of buffer size.

The following points should be kept in mind:

1. There was considerable debate on the utility of the Happy bit for HSUPA – if the scheduler is able to good absolute information then nothing more is strictly needed. Even so, it should be noted that UMTS is based on CDMA; and in HSUPA the UE has access to unscheduled grants and scheduled grants. The “noise rise” is essentially the resource the network is trying to manage – and hence there is some “softness” to the capacity. Some UEs may also not use their unscheduled grants. In case of EUTRAN, we have an “either or” situation – providing one UE with more resources to improve it’s happiness can only come from reducing the happiness of another user. Each user’s buffer status and priority when properly accounted for to begin with will ensure optimum resource allocation – the happy bit cannot serve any useful purpose. It has been pointed out, and noted above, that the happy bit provides information in terms of how the grants are keeping up with the buffer status; however, providing information to the network as to the rate of new incoming data will ensure that the network can allocate appropriate resources keeping in mind the needs (buffer status, priority, etc.) of other UEs. A UE at the cell edge will be handled differently from a UE in good geometry. And thus the network is the best judge of how to deal with the resource allocation in the most optimum fashion.

2. Assuming even a basic, working scheduler it therefore serves no purpose to be sending any “happiness” quotient; providing the scheduler with accurate information of the buffer status in either an absolute or differential mode is sufficient. 
Other information

1. Given the nature of the radio, power headroom does not have any meaning in EUTRAN. What is relevant is a measure of pathloss. This should therefore be included in the scheduling information.

2. Some kind of sounding information is also useful in case of uplink transmission scheduling

3. An initial wideband CQI measure would assist in optimally assigning PDCCH resources as well as resources for data. For subsequent SI transmissions, this can be omitted since CQI can be transmitted using the PUCCH resources as well as in-band transmissions.
3 SUMMARY

It is proposed to adopt the absolute buffer status reporting along with some form of differential reporting. Pathloss, sounding information and wideband downlink CQI information is also proposed to be added to the scheduling information.






