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1. Introduction

To facilitate the time and rate scheduling, it is considered to be essential to provide the Node B with scheduling information such as UE buffer occupancy and power information. 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. Signalling of scheduling information

2.1. Triggering of uplink signalling of scheduling information

In uplink packet transmission, Node B cannot predict data occurrence in UE buffer. Hence, to save uplink RoT resource required for reporting the SI, it would be desirable that UE will autonomously start reporting the SI when the amount of data in the UE buffer exceeds a predefined threshold. Attaching CRC to the SI would help Node B to detect existence of the SI.

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 assignment. Support of the autonomous transmission in time and rate scheduling is further discussed in [1].

2.2. Buffer occupancy reporting

Node B can estimate the UE buffer occupancy from its knowledge of amount of E-DCH data received after previous reporting of the buffer occupancy. This provides a possibility to reduce signalling overhead required for buffer occupancy reporting. However, it should be noted that the Node B cannot take into account new data, which has occurred in UE buffer 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 is worthwhile noting that the buffer occupancy reporting will be useless if no new data has arrived at UE buffer after the previous report. It is also noted that each UE could have different timing offset for SI reporting to spread out the uplink interference as was 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. In this method, the maximum frequency of the buffer occupancy reporting is limited by the predefined reporting period while the useless reporting can be avoided.
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Figure 3. Event-triggered reporting of UE buffer occupancy at periodic timings

2.3. Power information reporting

The Node B needs to estimate UE power status only when the UE is being considered in scheduling. UE power status can be estimated by tracking the power control commands transmitted by the Node B after the previous report of UE power information. Hence, the UE power information may not need to be reported every SI reporting instant.

When the UE is in soft handover, UE transmit power will not necessarily follow the power control command from the scheduling Node B. Therefore, the power information may need to be reported more frequently in soft handover than in non-soft handover.

Considering the different aspects of buffer occupancy reporting and power information reporting described above, buffer occupancy and power information may need to be reported at different SI reporting instants to minimize the signalling overhead. Detailed signalling scheme for reporting the SI is FFS. 

3. Conclusion

It is proposed to include the text proposal into the TR.

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

7.1.2.5

Signalling to Support Fast Node-B Time and Rate Control

Editor's Note: This chapter describes one possible solution for signalling to support the method.

7.1.2.5.1
L1 Signalling

Two new L1 messages are introduced in order to enable fast time and rate control between the Node B and the UE.

· Scheduling Information Update (SI), sent in the uplink by the UE to the Node B. With the SI the UE can provide the Node B buffer occupancy and rate or power information so its scheduler(s) can maintain fairness and determine the UEs TFCS indicator and appropriate transmission time interval.

· Scheduling Assignment or Grant (SA), sent in the downlink by the Node B to the UE.  With SA, the Node B can set the TFCS indicator and subsequent transmission start time(s) and time interval(s) to be used by the UE.
In uplink packet transmission, Node B cannot predict data occurrence in UE buffer. Hence, to save uplink RoT resource required for reporting the SI, it would be desirable that UE will autonomously start reporting the SI when the amount of data in the UE buffer exceeds a predefined threshold. Attaching CRC to the SI would help Node B to detect existence of the SI.

Node B can estimate the UE buffer occupancy from its knowledge of amount of E-DCH data received after previous reporting of the buffer occupancy. This fact can be utilized to reduce the signalling overhead required for buffer occupancy reporting. However, it should be noted that the Node B cannot take into account new data, which has occurred in UE buffer after the previous report. 
Possible options for buffer occupancy reporting are as follows:
· Periodic reporting: Buffer occupancy is reported periodically after the initial reporting. 
· 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.
· 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 Node B needs to estimate UE power status only when the UE is being considered in scheduling. UE power status can be estimated by tracking the power control commands transmitted by the Node B after the previous report of UE power information. Hence, the UE power information may not need to be reported every SI reporting instant. 
When the UE is in soft handover, UE transmit power will not necessarily follow the power control command from the scheduling Node B. Therefore, the power information may need to be reported more frequently in soft handover than in non-soft handover. 
Considering the different aspects of buffer occupancy reporting and power information reporting described above, buffer occupancy and power information may need to be reported at different SI reporting instants to minimize the signalling overhead. Detailed signalling scheme for reporting the SI is FFS. 
7.1.2.5.2
RRC Signalling  (TBD)

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