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1. Introduction 

During previous meetings, we have discussed about autonomous transmission in [1][2]. And, in current TR 25.896[3], mentioning on autonomous transmission is included. In this paper, our view about autonomous transmission is further clarified.

2. Autonomous transmission of small size packet

With Node B controlled scheduling, the scheduling procedure would be in general as shown in Figure 1. If UE finds a need for sending scheduling request to Node B, UE sends required scheduling information. The contents of scheduling information can be different depending on particular scheduling scheme. Upon receiving scheduling request, Node B will need some processing time (TNBP) to determine the scheduling assignment for the UE. After receiving scheduling assignment, UE needs some processing time (TUEP) before E-DCH transmission. 
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Figure 1. Node B controlled scheduling procedure

Node B controlled scheduling enhances the uplink performance by enabling efficient utilization of uplink resource at the cost of signalling overhead and scheduling delay as shown in Figure 1. However, if UE has only small size packet data such as TCP ACK, the signalling overhead and scheduling delay could be so large compared to the amount of data. 

A possible method to avoid the overhead is to support autonomous transmission for small size data. This would be implemented by 

· defining a lower limit for the allowed maximum data rate (or the data rate if UE has no freedom in determining actual data rate) determined by Node B controlled scheduling 

· allowing UE to transmit E-DCH packet, whose data rate is less than the limit, at all times without sending scheduling request nor receiving scheduling assignment

This concept is illustrated in Figure 2. Implementation method of this concept will depend on detailed Node B controlled scheduling method and is for further study. 
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Figure 2. Conceptual illustration of autonomous transmission of small size packet

3. Conclusion

It is proposed to further study concept of “autonomous transmission of small size packet”. It is proposed to include the following text proposal into the TR to have the clear meaning of autonomous transmission.
------------------ Start of text proposal 1 ---------------------- 

7.1.1.3
Restricting the Allowed Uplink TFCs in a TFCS by L1 Signalling

In the subsequent chapters, a new mechanism and related L1 signalling are introduced. The purpose is to enable the Node B to have a fast control over the TFC subset allowed to be used by the TFC selection algorithm of the UE. This is to be achieved by defining two TFC subsets of the TFCS (A "Node B allowed TFC subset" and a "UE allowed TFC subset"), and control signalling for adjusting these subsets.

Node B provides UE with an allowed TFC subset" from which the UE's TFC selection algorithm selects a TFC to be used by employing the TFC selection method defined in Rel'99/Rel'4/Rel'5 specifications. This TFC subset provided by the Node B is is named the “UE allowed TFC subset”.

In order to give RNC efficient control over the "UE allowed TFC subset" primarily controlled by the Node B, the RNC provides the Node B with a second TFC subset named “Node B allowed TFC subset”. Node B defines and freely reconfigures the "UE allowed TFC subset" as a subset of the "Node B allowed TFC subset". It is expected that with the “Node B allowed TFC subset” RNC is able to do similar TFC restrictions as done in Rel'99/Rel'4/Rel'5 by using Transport Format Combination Control procedure defined in RRC signalling. Both subsets are defined individually for each UE.

The “UE allowed TFC subset” and the “Node B allowed TFC subset” may be signalled in the form of TFC pointers pointing to the TFCS of the UE, if the TFCs can be arranged in an order that corresponds to the TFC restriction rule  (or scheduling strategy) that the Node B would be willing to apply. The ordering rule may be explicit or implicit.

In a example illustrated in the Figure7.1.1 below the Node B may want to restrict the TFCs is the order of Tx power for the CCTrCH. In Figure 7.1.1, the TFCs in a TFCS are shown ordered in descending order (with respect to the power required) starting from zero. Both TFC pointers are initialised to both the Node B and to the UE by the RNC in the beginning of the connection. After initialisation the Node B can command the UE pointer up/down with the restriction that UE pointer may not exceed Node B pointer. The TFC selection algorithm in the UE may select any TFC up to the TFC indicated by the UE pointer. The purpose here is to control the UE's power usage by restricting it's TFC (i.e. data rate) selection.
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Figure 7.1.1: Depiction of the TFC pointers

The UE and Node B allowed TFC subsets should not restrict the use of the TFCs in the minimum TFC set guaranteed to be available for UE's TFC selection at all times unless the minimum TFC set definition in the already existing specifications is changed. (Minimum TFC set is defined in Rel'99/Rel'4/Rel'5 specifications) With this restriction, small amount of data and high priority packets such as TCP ACK may be transmitted using the TFCs in the minimum TFC set at any time interval.
------------------ End of text proposal 1 ---------------------- 

------------------ Start of text proposal 2 ---------------------- 

7.1.2.4

Issues Requiring Further Study

It is FFS how the method should work in soft handover.  One problem is that scheduling UEs in soft handoff without any coordination between Node Bs in the active set could lead to RoT violations that significantly impact power controlled channels. However, one possibility is to simply send TFCS indicators that restrict UEs power level in soft handoff to control their interference impact on adjacent non-scheduling cells. The Node B would need to be made aware of a UEs soft handoff state in this case. Alternatively or additionally, TFC determination by the UE can include using soft handoff state information. Another limitation of scheduling a UE in soft handoff is that if the UE simply follows the scheduling command of either Node B, then the active set Node B(s) for the UE that do not schedule the user, may not attempt to decode its data. Therefore, the UE transmission will not derive any macro-diversity benefit.  Yet another possiblility FFS is to use only TFCS control for UEs during soft handoff and allow autonomous transmissions. This alternative may avoid the complexity that could result in the operation of the Time and Rate scheduling in SHO. Finally, it is possible that each active set serving cell uses its knowledge of link imbalance (e.g. based on uplink DPCCH SNR consistently below the RNC defined outer loop power control threshold) to help limit scheduling activities for a given UE in soft handoff.

It is also FFS to minimize the number of scheduling information status update messages that are sent or alternatively how often scheduling information requests are made.  Similarly, it needs to be determined whether UEs should autonomously report scheduling information (periodically and/or triggered on events) or whether they should only be requested by the Node B.   

Finally, it is also for FFS on how to support both TFCS controlled autonomous transmissions and TFCS controlled and transmission time controlled scheduling for both the enhanced uplink DCH and along with the Rel’99/Rel’4/Rel’5 DCHs. The co-existence of the different modes may provide flexibility in serving the different traffic types. For example, traffic with small amount of data and/or higher priority such as TCP ACK may be sent using only a rate control mode with autonomous transmissions compared to using time and rate control scheduling as the former would involve lower latency and lower signaling overhead. It also may be desirable to confine autonomous transmissions to specific time intervals different than when scheduled transmissions occur. Autonomous transmission without the request for scheduling from the UE nor the scheduling assignment from the Node B would be useful for small amount of data and high priority packets such as TCP ACK.
------------------ End of text proposal 2 ---------------------- 
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