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1 Introduction

In previous meeting, we presented a document [1]. In that document, we discussed on which RB should be considered for buffer reporting, and what information should be included in the buffer reporting.

Another aspect of the proposal in [1] was relative buffer status reporting. In this document, we revisit the relative buffer status reporting.

2 Discussion

2.1 Relative Buffer Status Reporting.

The main point of relative buffer status reporting is that each new buffer status report indicates the amount of newly arrived data in the UE buffer, from the moment when the last buffer status report was sent, to the moment when this buffer status report is generated. Thus, with this relative reporting, UE informs Node-b of the difference in the amount of data in the buffer over time. 

For example, let’s assume that when the first buffer status report was sent, there was 5 Kbytes of data in the buffer. Between the time of first buffer status report and second buffer status report, if 1 Kbytes of data is newly received from the upper layers in the UE, then the second buffer status report indicates 1 Kbytes to Node-b. 

Naturally in above case, by accumulation of all the Rate Request from the moment when initial Rate Request of initial burst was sent, scheduler in Node-b knows exactly how much data needs to be transferred from the UE to network.

On the other hand, the relative reporting method has one more benefit. It can notify Node-b of the delay information if the UE reports buffer status per logical channel. For example, assume that one relative reporting indicates 1K bytes of new data in logical channel 1. In this case, if the Node-b knows the discard timer parameter of this logical channel, then Node-b can infer roughly the time when 1K byte data will be deleted in the UE, and accordingly Node-b can estimate the maximum scheduling delay allowed for this amount of data, using the TTI when this buffer status reporting is initially transmitted and discard time parameter information. This means that Node-b can schedule cell resource more flexibly with no compromises.

2.2 Periodic Absolute Buffer Status Report

Actually, to operate relative buffer status reporting properly, it is important for the receiver, which is Node-b scheduler in this case, to know the initial offset value exactly. Here the initial offset is the exact amount of total data in the buffer. Even though we can save many bits by using the relative reporting, without correct initial total buffer information, the subsequent relative reporting serves no good. And this was the concern of the group in last meeting.

To provide the initial snap shot of user data status and to correct error in the Node-b scheduler’s estimation of UE buffer status, which can be caused by missing some relative buffer status reporting or Ack-Nack misinterpretation, it is necessary for the UE to send periodically absolute buffer status reporting to Node-b. This absolute buffer status reporting describes the amount of data buffered in the UE as it is. 

As agreed in the previous meeting that “the Scheduling information is sent to periodically”, currently there is no problem sending this absolute buffer status information to Node-b. But the problem is the out of sequence arrival of absolute buffer status report and relative buffer status report. This will make it hard for the Node-b scheduler to follow exactly UE’s buffer status.

The solution to counteract this problem is not so complex. Because the HARQ processes trace and report the number of transmission that have been required to correctly decode PDUs, the Node-b can know the initial transmission TTI where the relative buffer status report or absolute buffer status report was generated. Thus Node-b can surely know the sequence of each absolute or relative buffer status report. Accordingly the Node-b can reliably estimate the amount of data in UE’s buffer. 

2.3 Triggers To Send Relative Buffer Status Report

From the above discussion, absolute buffer status report needs to be sent at initial burst and periodically when there is Grants. For the relative buffer status reports, we can use either periodic reporting or event triggered reporting.

Periodic relative buffer status reporting is simple. At every moment when pre-configured amount of timer elapsed, UE sends reports the amount of new data buffered in it. Obviously, the period of relative buffer status report should be less than the period of absolute buffer status report.

Event triggering mode is also simple to implement. Whenever configured amount of new data arrives in the UE’s buffer, the UE reports it to Node-b scheduler. This mechanism is very efficient in terms of the number of used bits, when we use only one bit to report the event. But on the other hand, for the one bit solution, it will be hard to set relevant threshold for the triggering, because we have to define only one level. If this is the case, then we may have to define multiple thresholds, and the UE reports the most relevant one to the Node-b. And when all the buffers have gone empty, this also should be indicated to Node-b to prevent waste of resource.

3 Conclusion

It is proposed to discuss the effectiveness of relative buffer status report. And if the group reaches an agreement, LG is happy to provide text proposal.
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