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1.  Introduction

In this contribution, we discuss on the signalling information required for Node B controlled scheduling of uplink enhanced dedicated channel (E-DCH). We mainly focus on the signalling information for the time and rate scheduling [1] and the rate scheduling with fast ramping [2].
2. Uplink signalling

2.1. Scheduling information (SI)

In order to achieve efficient utilization of the uplink resource in Node B controlled scheduling, it would be beneficial that each UE provides the Node B with scheduling information such as:

· Buffer status

· Transmit power status

By receiving the buffer status report from each UE, the Node B comes to know how much data currently remains to be transmitted in the corresponding UE buffer. The transmit power status information in conjunction with the knowledge of the UE’s maximum allowed transmit power allows the Node B to know the available transmit power for the E-DCH packet transmission in the UE. One of the important issues regarding the SI update is when and how often the buffer status and the transmit power status need to be reported to the Node B. Frequent reporting of the above information results in an increase in uplink interference level. In order to reach a decision on the reporting time and interval, it would be helpful to consider how Node B could utilize the SIs in scheduling. 

As for the buffer status report, the Node B cannot predict occurrence of new data in the UF buffer without help of the UE. However, the Node B can estimate the amount of the remaining data in the UE buffer from its knowledge of the amount of the received data after the latest report and thus the reporting would be unnecessary if no new data has occurred after the latest report. In this regard, the event-triggered reporting of the buffer status can be a good option resulting in a decrease in signalling overhead compared to the periodic reporting scheme. With the event-triggered reporting, the UE reports the buffer status only when new data occurs in the buffer, and the Node B should be aware of the arrival of the buffer status report.

In the viewpoint of scheduling, the transmit power status report is not needed during the time that there is no data to be scheduled in the UE buffer. While scheduling operations are active,  the Node B can take advantage of the transmit power status report in estimating the available transmit power in the UE and the uplink channel condition which varies with time, by measuring the received signal power and comparing it to the reported value. This helps the Node B to better utilize the uplink resource in scheduling. Therefore, periodic reporting of the transmit power status when there exists data to be scheduled in the UE buffer, can be beneficial. While exact definition of the transmit power status report is FFS, reporting of the UL DPCCH transmit power can be a possible option. It is noted that if the Node B is informed of the maximum power allowed for the UE, the available transmit power can be estimated by comparing it with the UL DPCCH transmit power.
The possible SI signalling schemes are as follows:
· L1 signalling

· MAC-e signalling

· RRC signalling

The specific scheme would be decided taking into account the requirements on the scheduling information as described above, signalling delay, overhead, reliability, transmit power increase, etc..
3. Downlink signalling
3.1. Rate grant (RG)

In Node B controlled scheduling, Node B can control the data rate of each UE by changing the allowed TFC subset used for transmission of E-DCH data in the UE. In RG signalling, one of up/keep/down commands is sent down to the UE and the UE may stepwise adjust the TFCS pointer accordingly. One information bit would suffice for the RG signalling, which is much lower signalling overhead compared to the scheduling assignment signalling, and thus a simple L1 signalling scheme seems preferable.
In Rel-99, improved performance has been possibly obtained for TPC detection at the UE via soft combining of TPC commands sent from the cells belonging to an identical radio link set. Supposing that the scheduler will be located in the Node B in Node B controlled scheduling, a similar diversity gain in detecting the RG command is expected by making the cells under control of an identical Node B scheduler send the same RG command. However, its feasibility is FFS, especially in the viewpoint of the implementation of the Node B scheduler and the Node B system H/W.
3.2. Scheduling assignment (SA)

Scheduling assignment requires larger signalling overhead compared to RG, since with SA, the Node B sends the allowed max data rate or its like explicitly for proper operation in time and rate scheduling [1] and scheduling with fast ramping [2]. Also, coding of the SA information as done for HS-SCCH transmission may be required in order to increase the reliability since an erroneous detection of SA information at the UE could result in an unwanted and unexpected uplink RoT increase. The use of the scheduling schemes based on SA signalling could lead to an efficient control of uplink interference levels due to an increased flexibility in scheduling operations, compared to scheduling schemes based on RG signalling only.
4. Conclusion

In this paper, we have discussed some issues related to the signalling information for Node B controlled scheduling. Based on the discussions, we propose to include the text proposal into the EUL WI TR25.808.
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7
Support of the Node B Controlled Uplink Scheduling

7.1
Scheduling Scheme of the FDD Enhanced Uplink

Editor's note: This chapter is supposed to describe the overall scheduling approach and the requirements it sets for the scheduling related information to be exchanged by the UE and the Node B.
7.2
Signalling Information Required for the Support of the Scheduling
7.2.x Uplink signalling information
7.2.x.1 Scheduling information

For an efficient utilization of the uplink resource, it would be beneficial that each UE provides the Node B with the following scheduling information:

· Buffer status

· Transmit power status
The buffer status report from each UE tells the Node B how much data currently exists to be transmitted in the corresponding UE buffer. The transmit power status information in conjunction with the knowledge of the UE’s maximum allowed transmit power allows the Node B to know the uplink channel condition as well as the available transmit power in the UE. In order to reduce the signalling overhead, the buffer status and transmit power status information would better be reported only when there exists data to be scheduled in the UE buffer. 
7.2.x Downlink signalling information
7.2.x.1 Rate grant
In rate grant (RG) signalling, one of up/keep/down commands is sent down to the UE and the UE may stepwise adjust the TFCS pointer accordingly. It is FFS whether the cells under control of an identical Node B scheduler could be made send the same RG command in order for the UE to obtain a soft combining gain as in the case of TPC command combining.
7.2.x.2 Scheduling assignment

With scheduling assignment (SA), the Node B sends the allowed max data rate or its like explicitly to the UE, which results in a larger signalling overhead compared to RG. However, scheduling based on SA signalling could lead to an efficient control of uplink interference levels due to an increased flexibility in scheduling operations, compared to that based on RG signalling only.
7.3
Operation in SHO

Editor's note: Behaviour of the scheduling with SHO
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