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1. Introduction

To achieve efficient uplink resource utilization, it would be beneficial to provide the Node B with scheduling information such as the buffer occupancy and the transmit power status. One of the key issues is how to minimize the signalling overhead required for reporting the scheduling information (SI). 

This contribution discusses about the uplink signalling of the SI. 

2. Scheduling information signalling

2.1. Triggering of uplink signalling of scheduling information

In uplink packet transmission, the Node B cannot predict data occurrence in the UE buffer. Hence, to save uplink RoT resource required for reporting the SI, it would be desirable that the UE will autonomously start reporting the SI when the amount of data in the UE buffer exceeds a predefined threshold. The threshold can be defined by taking into account the amount of data, which can be autonomously transmitted within the delay requirement without acquiring the scheduling grant. Attaching CRC to the SI could help Node B to detect existence of the SI.

2.2. Buffer occupancy reporting

The Node B can estimate the UE buffer occupancy from its knowledge of amount of data received after previous reporting of the buffer occupancy. This provides a possibility to reduce the signalling overhead. However, it should be noted that the Node B cannot take into account new data, which has occurred after the previous report. 

Possible options for buffer occupancy reporting are as follows:

Periodic reporting: Buffer occupancy is reported periodically after the initial reporting. An example is shown in Figure 1. It would be worthwhile noting that the buffer occupancy reporting may be useless if no new data has occurred after the previous report. It is also noted that each UE could have different timing offset for the buffer occupancy reporting to spread out the uplink interference as done in CQI reporting in HSDPA.
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Figure 1. Periodic reporting of UE buffer occupancy

Event-triggered reporting: After the initial reporting, buffer occupancy can be reported at any time if new data arrives at the UE buffer after the previous report. An example is shown in Figure 2. How frequently the buffer occupancy will be reported would depend on realistic traffic situation.
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Figure 2. Event-triggered reporting of UE buffer occupancy

Event-triggered reporting at periodic timings: After the initial reporting, buffer occupancy can be reported at the predefined periodic timings only if there is new data occurred after the previous report. An example is shown in Figure 3. The maximum frequency of the buffer occupancy reporting is limited by the predefined reporting period.
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Figure 3. Event-triggered reporting of UE buffer occupancy at periodic timings

It is FFS how to define the buffer occupancy report.

2.3. Transmit power status reporting

Regarding the report timing of the transmit power status, a possible option could be to send it at the same time as the buffer occupancy report. However, another possible option could be to allow different report timings for the buffer occupancy and the transmit power status, due to the following reasons:

· For efficient scheduling operation between multiple UEs, the Node B would need periodic reporting of the transmit power status from each UE as long as the data in the UE buffer is not too small so that it cannot be transmitted without acquiring the scheduling grant.

· The buffer occupancy report timing would depend on the traffic situation as discussed in the previous section. 

It is FFS how to define the transmit power status report. It could be a short-term measurement if instantaneous information about the transmit power status is needed. On the other hand, considering that the short-term variation in uplink channel condition can be overcome by the power control to a certain extent, it could be a long-term measurement. It is noted that it may be possible for the Node B to calculate the long-term measurement by taking average of the short-term measurements. 

3. Conclusion

It is proposed to include the text proposal for the new section 7.5.1 into the TR25.896.

---------------- Start of Text Proposal for TR25.896 ---------------------------------- 

7.5
Signalling to support the enhancements

Editor's Note: This section shall describe, what kind of new signalling the evaluated enhancement techniques require.

7.5.1
Signalling to support Node B controlled scheduling

Node B controlled scheduling aims to have faster and more efficient control over the uplink noise rise compared to the existing Rel-99/4/5 systems. The required signalling would be different depending on the detailed Node B controlled scheduling scheme.

7.5.1.1
Explicit signalling of UE’s buffer occupancy and transmit power status

To achieve efficient uplink resource utilization, it would be beneficial to provide the Node B with UE’s scheduling information such as buffer occupancy and transmit power status.

In uplink packet transmission, Node B cannot predict data occurrence in the UE buffer. Hence, to save uplink RoT resource required for reporting the scheduling information, it would be desirable that the UE will autonomously start reporting the scheduling information when the amount of data in the UE buffer exceeds a predefined threshold. The threshold can be defined by taking into account the amount of data, which can be autonomously transmitted within the delay requirement without acquiring the scheduling grant. Attaching CRC to the scheduling information could help the Node B to detect existence of the scheduling information. 

The Node B can estimate the UE buffer occupancy from its knowledge of amount of data received after previous reporting of the buffer occupancy. This provides a possibility to reduce the signalling overhead. However, it should be noted that the Node B cannot take into account new data, which has occurred after the previous report.

Possible options for buffer occupancy reporting are as follows:

· Periodic reporting: Buffer occupancy is reported periodically after the initial reporting. It would be worthwhile noting that the buffer occupancy reporting may be useless if no new data has occurred after the previous report. It is also noted that each UE could have different timing offset for the buffer occupancy reporting to spread out the uplink interference as done in CQI reporting in HSDPA.

· Event-triggered reporting: After the initial reporting, buffer occupancy can be reported at any time if new data arrives at the UE buffer after the previous report. How frequently the buffer occupancy will be reported would depend on realistic traffic situation.

· Event-triggered reporting at periodic timings: After the initial reporting, buffer occupancy can be reported at the predefined periodic timings only if there is new data occurred after the previous report. The maximum frequency of the buffer occupancy reporting is limited by the predefined reporting period.

It is FFS how to define the buffer occupancy report.

Regarding the report timing of the transmit power status, a possible option could be to send it at the same time as the buffer occupancy report. However, another possible option could be to allow different report timings for the buffer occupancy and the transmit power status, due to the following reasons:

· For efficient scheduling operation between multiple UEs, the Node B would need periodic reporting of the transmit power status from each UE as long as the data in the UE buffer is not too small so that it cannot be transmitted without acquiring the scheduling grant.

· The buffer occupancy report timing would depend on the traffic situation as discussed above. 

It is FFS how to define the transmit power status report. It could be a short-term measurement if instantaneous information about the transmit power status is needed. On the other hand, considering that the short-term variation in uplink channel condition can be overcome by the power control to a certain extent, it could be a long-term measurement. It is noted that it may be possible for the Node B to calculate the long-term measurement by taking average of the short-term measurements. 

----------------- End of Text Proposal for TR25.896 --------------------- 
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