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1 Introduction
Autonomous transmission has been discussed from the early study item phase. [4][5][6].
In this paper, we review the need for autonomous transmission (transmission of minimum set TFC) and we describe some issues to be clarified for autonomous transmission and recommend having some features on this issue.
2 Autonomous transmission
2.1 Purpose of autonomous transmission
With autonomous transmission, the UE can send E-DCH data at any time without receiving any scheduling command from the Node B. Therefore, additional signalling overhead and scheduling delay could be avoided.
In Rel’99, UE can autonomously transmit DCH using the TFCs in minimum set. For E-DCH, minimum set should also be defined to support small data transmission without additional signalling overhead and delay. If SRB should be transmitted by E-DCH, autonomous transmission is obviously required. In addition, the autonomous transmission would fit well with the services which generate traffic regularly, e.g., delay sensitive streaming service or possibly VoIP in the future.
2.2 Autonomous transmission and data rate
For E-DCH, Node B scheduler controls uplink resource, i.e. noise rise, by scheduling uplink transmission of each UE. If autonomous transmission is adopted, Node B scheduler should reserve some uplink resource for autonomous transmission, since the autonomous transmission is not controlled by the Node B scheduler. 
In order that the Node B can have the enough resource to allocate to UEs for scheduling and manage the uplink noise rise more precisely, minimum set for autonomous transmission should be minimized. And the size of the transport blocks belonging to the E-DCH minimum set should also be as small as possible.
Currently, MAC-d PDU size of PS RAB is 340 bits including RLC PDU, RLC header and MAC-e header. If the MAC-e header size is e.g. 12 bits, then MAC-e PDU size could be 352 bits, which could be the minimum size of MAC-e PDU. Minimum set would include this size of transport block.

Then the minimum data rate for minimum set could be 176kbps with 2ms TTI
. Effective data rate is 44 kbps assuming that HARQ maximum number of transmission is 4. This data rate seems to be too high to reserve for autonomous transmission, since there would be severe loss in efficiency of the uplink RoT utilization. So, to prevent such problem while supporting the autonomous transmission, it is needed to develop a method to lower the effective data rate for autonomous transmission.
We have identified possible schemes as follows [7].
· To use the smaller RLC PDU size: There could be impacts on backward compatibility of using same RLC PDU size. Besides, as the RLC PDU size is smaller, then the header overhead would be so higher. 
· To increase the number of HARQ retransmissions: Autonomous transmission is required especially for delay sensitive service. If the number of HARQ retransmissions is increased, then the delay might be longer than tolerable range.

· To segment the MAC-d PDU in MAC-e level: For segmentation of MAC-d PDU, additional header overhead is required in MAC-e layer, which again degrades the RoT utilization efficiency. And also, MAC-e complexity would be increased.
All of the above schemes have severe drawbacks. Therefore, we investigate another possibility in the next section.
2.3 Autonomous transmission with TDM approach

Alternative method for lowering data rate for autonomous transmission is using TDM approach. Autonomous transmission can be restricted to a subset of allowed TTIs, not every TTI. With restriction of the allowed TTI for autonomous transmission, the data rate would be reduced effectively without causing too long delay, any additional overhead in MAC-e layer and modification of existing RLC PDU sizes. TDM approach could be the simple way to lower the data rate.
The detailed TDM approach for autonomous transmission is described in figure 1.
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Figure 1 Autonomous transmission with allowed TTI restriction

The exact position of the allowed TTI could be different among UEs in a cell in order to spread out uplink interference due to the autonomous transmission from each UE. 
3 Conclusion
It is proposed to adopt the support of autonomous transmission with restriction of allowed TTI as the working assumption. 
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� TTI size for E-DCH would be both 2ms and 10ms. Even though 2ms TTI is not mandatory, it should be supported by standard. So, the autonomous transmission with 2ms TTI should also be supported.





