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1.Introduction
This documents is resubmission of R1-040881.
One of the key features in “Uplink Enhancements for Dedicated Transport Channels” is Node-B controlled scheduling. Some methods for Node-B controlled scheduling were proposed in [1]. It is not clarified the combination of Autonomous Transmission and respective Node-B scheduling methods.

In this document, it is considered how Autonomous Transmission is applied in each Node-B scheduling methods. One possible method to control interference to Node-B within permissible degree is proposed.


2.Discussion

2.1 Purposes for Autonomous Transmission

Terminology of Autonomous transmission was proposed in [2], it is cited below,
”Autonomous transmission means that when UE has been allocated a certain maximum data rate for a certain allocation period, UE is allowed to use lower data rate than maximum data rate during the allocation period.”
The cases where Autonomous Transmission is more advantageous than Node-B Scheduling are listed below.
The Autonomous Transmission for small data transmission was described in [3]. Autonomous Transmission is suitable for transmission of small amount of data like TCP ACK/NACK. It enables UE to transmit them immediately without signalling overhead and scheduling delay.
Another case is retransmission. The possible options of retransmission timing and Node-B controlled scheduling were described in [4]. Autonomous Transmission for retransmission was included. If retransmission may need to be prioritized over an initial transmission, Autonomous Transmission is a possible option in that case.

Autonomous Transmission causes the interference to Node-B. Interference in case of retransmission is more influential than that of small data case.

In Figure1, two cases of TFC range for Autonomous Transmission are shown. Conservative case for autonomous transmission is that E-DCH is allowed within Minimum TFC set. That is suitable for small data. Aggressive case for Autonomous transmission is that E-DCH is allowed within Node-B controlled TFC subset. That is suitable for retransmission. In both cases, UE should not exceed the pointer controlled by the Node-B. 
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Figure 1 TFCs range for Autonomous Transmission


2.2 Autonomous Transmission for each scheduling method


2.2.1 Autonomous Transmission for Time and Rate scheduling
In case of Time and Rate scheduling, the time and rate assignment by Node-B is always required when UE transmits E-DCH. It is too lengthy to transmit small amounts of data. In that case, Autonomous Transmission is reducing the signalling overhead and scheduling delay. The combination of Autonomous Transmission and Time and Rate scheduling is preferable.

2.2.2 Autonomous Transmission for Rate scheduling by Fast TFCS Restriction Control

In case of Rate scheduling by Fast TFCS Restriction Control, UE can transmit E-DCH anytime within allowed TFCs pointed by Node-B. Autonomous Transmission seems to be unnecessary for this scheduling method. Autonomous transmission is basically equivalent to Rate scheduling by Fast TFCS Restriction Control. If UE should transmit E-DCH larger than allowed TFCs, Autonomous Transmission would be necessary.


2.2.3 Autonomous Transmission for Rate scheduling by Persistence control
In case of Autonomous Transmission for Rate scheduling by Persistence control, UE can transmit E-DCH anytime except the time of transmission restriction by probability. Autonomous Transmission seems to be unnecessary in case of probability is low (little restriction). On the other hand, Autonomous Transmission seems to be effective in case of probability is high (high restriction). However, too much usage of Autonomous transmission does not make sense of persistence control.

2.3 Consideration to prevention of uncontrollable interference by Autonomous Transmission

The most disadvantage of Autonomous Transmission is interference to Node-B. Too much use of Autonomous Transmission reduces the effect of Node-B scheduling. It is preferable that Node-B(or RNC) can control the interference caused by Autonomous Transmission to Node-B according to traffic load.

Figure 2 shows Noise Rise Bin for Node B controlled scheduling. Area filled with green is Ioc+NoW, which is not controllable. Area filled with yellow is margin for R99 channels, which is under RNC control. Area filled with sky blue is margin for E-DCH, which is under Node-B control. The rest is headroom.
Case A (left side) in Figure 2 shows the case where there is little headroom. In that case, UE should avoid using the Autonomous transmission in order not to exceed RoT threshold. Case B (right side) in Figure 2 shows the case where there is enough headroom because of low traffic of R99. In that case, UE can use the Autonomous Transmission. Unexpected noise rise is allowed to some degree.
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Figure 2 Noise Rise Bin for Node B controlled scheduling.


Permissible amount of data sent by Autonomous transmission depends on traffic load. Therefore, we propose the threshold in UE for Autonomous transmission. 

In Figure3, the TFC threshold for Autonomous Transmission is shown. In this case, UE can select the TFC within threshold. When Noise rise at Node-B is high and it has little margin, Node-B(or RNC) lower the threshold. When Noise rise at Node-B is low and it has enough margin, Node-B(or RNC) raise the threshold. 

This is one possible method to prevent uncontrollable interference by Autonomous Transmission and efficient resource control.
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Figure 3 Threshold for Autonomous Transmission


3.Conclusion 

In this document, Autonomous Transmission on E-DCH was considered. First, purposes for Autonomous Transmission were considered. It reduces signalling overhead and scheduling delay. It is suitable for small amount of data and retransmission. Second, Autonomous Transmission for each scheduling method was considered. Autonomous Transmission has advantages especially in case of Time and Rate scheduling. That scheduling always requires scheduling assignment, autonomous transmission enables UE to transmit E-DCH without signalling overhead and scheduling delay. However, additional interference is problem. Finally, prevention of uncontrollable interference by Autonomous Transmission was considered. Permissible amount of data sent by Autonomous transmission depends on traffic load. It was recommended that threshold in UE for Autonomous Transmission should be introduced.
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