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1 Introduction
In this paper, we review the need for non-scheduled transmission for E-DCH and we discuss some issues to be clarified for non-scheduled transmission and recommend having some features to support non-scheduled transmission.
2 Non-scheduled transmission

2.1 Purpose of non-scheduled transmission
In RAN2 stage 2 TS 25.309, it is described that non-scheduled transmission is supported. With non-scheduled 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.
It seems that the non-scheduled transmission can be defined per logical channel. The non-scheduled transmission would be suitable for bursty and unpredictable data with tight delay requirement e.g. SRB. And also delay sensitive data which is generated with an arbitrary period would be one candidate for the non-scheduled transmission. The QoS of the logical channel can decide whether non-scheduled transmission should be used or not. So, service dependent non-scheduled transmission can be defined at logical channel level.

2.2 Possible services for non-scheduled transmission

This section shows the possible services which seem suitable for non-scheduled transmission. Followings are the typical examples.
· Transmission of the scheduling information in case the UE has no active scheduling grant: For the transmission of the initial scheduling information, since there is no active scheduling grant, the non-scheduled transmission should be applied.
· Transmission of SRB: The size of SRB data frame is quite small. So, it is not an efficient way for the UE to send the scheduling request and wait for scheduling grant for the transmission of such a small SRB data. So it seems better to send the SRB data without any requests even though there is no scheduling grant.
· Guaranteed bit rate transmission: Guaranteed bitrate data needs the fixed allowable bitrate. The data occurs periodically with regular packet size. So it is the inefficient way to send the scheduling grants for every transmission of the GBR data. Non-scheduled transmission is suitable scheme for the transmission of GBR data.
For the transmission of SRB data or scheduling information, the activity factor is quite small and the data frame size is also small. So, this rarely occurring non-scheduled data transmission which might not be predicted by the scheduler cannot give a big impact to the management of the uplink radio resource.
However, GBR data occurs quite often and the size of data frame is not small enough to be neglected by the scheduler. It is required for the scheduler to reserve the expected radio resource and HW resource for the GBR data transmission, but it is not a good way to reserve the resource at every HARQ process. Next section describes the efficient way for the transmission scheme for the GBR data.
2.3 Non-scheduled transmission of GBR data
The GBR data generally has the fixed frame size, e.g. 244 bits of AMR voice frame (might be a bit larger considering header attached). So, if the Node B allows the GBR transmission at any time, the radio resource and hardware resource required to receive and decode the above size of frame should be reserved at every TTI. Moreover the instant bitrate corresponding to the reserved resource is quite large compare to the real bit rate which should be guaranteed. This problem may occur in case of 2ms TTI, so this section assumes 2ms TTI E-DCH.
A simple way to reduce the resource reservation for the transmission of GBR data would be to allow the non-scheduled transmission only in a subset of HARQ processes, not every process. With this approach, the data rate would be reduced effectively. 
There are alternative schemes for the decision of the position of the allowed processes.

· Higher layer indicates the exact position of the allowed processes: A certain (or multiple) process is reserved for the GBR transmission. This process is only for GBR data and other scheduled data transmission cannot occupy the process. In other words, GBR transmission is handled separately with scheduled transmission. This separation can be easily supported by using per HARQ process scheduling. The exact position of the reserved process is signalled by RNC to both the UE and the Node B.
· Benefit: Node B scheduler can have the knowledge of the process in which GBR data transmission occurs so that it can reserve the corresponding radio resource and hardware resource for the non-scheduled GBR transmission correctly. So it can allocate the remaining resources to other UE effectively.
· Drawback: If there is no GBR data in the buffer in the allowed process, the process would not be used by the UE even in case that there is non-GBR data in the buffer. And the uplink resource may not be used efficiently since the UE cannot use the resource for other non-GBR data during the processes reserved for GBR data..
· Higher layer indicates just the number of the allowed processes: SRNC signalled the UE and the Node B how many processes the UE can transmit the GBR data by non-scheduled transmission.
· Benefit: UE can select the possible process for the GBR data transmission. So there is no case that UE blanks some processes although the buffer is not empty. And also it is possible to multiplex the non-GBR data with GBR data.
· Drawback: Node B cannot estimate which processes the UE would transmit the GBR data. So the Node B should reserve the radio resource and in addition Node B hardware resource every process for the unpredictable GBR data transmission. And also if the other data with long delay profile is occupying the most part of the processes, the UE might be obliged to wait until the transmission of any process is ended.
The main concern on 2nd approach would be the required reservation of the radio resource and Node B hardware resource every process in the Node B. The reservation of radio resource is not a big deal since the RoT by the GBR data is not so high, but the reservation of radio resource every process gives more serious burden to the Node B receiver. 
It is recommended to take the 1st approach as the assumption of GBR data transmission since the drawback of this is not as big as the impact of the 2nd approach. GBR is quite periodic data so the data blanking in the processes for GBR can be predicted by the Node B scheduler. Then the scheduler can allocate remaining resource for other UE. It is also solved by same method that the UE cannot use the resource for non-GBR data during the resourced process. If the process reserved for the GBR is not fully used by a UE, the scheduler can allocate more RoT resource to other UEs and maintains the total RoT level. Figure 1 is showing this example.
In the figure, each UE is transmitting GBR data. A certain process is reserved for the GBR data for each UE. During the reserved process, the UE is transmitting the data of 20Kbps which is quite lower than the UE can use at that moment, which might result in the bad usage of resources. However, the scheduler is allocating more resource in other processes so that the total uplink resource is being remained. Namely, the uplink resource can be utilized as the efficient manner by the Node B scheduler even though some processes are reserved for GBR transmission.
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Figure 1: Process reservation for GBR data and the resource allocation for each process
3 Conclusion
This contribution discussed the non-scheduled transmission for E-DCH especially for the GBR service. It is proposed that there should be restriction on the allowed HARQ processes for the non-scheduled transmission of GBR data in case of 2ms TTI.
We propose to agree on the following recommendation.
Recommendation of non-scheduled transmission: 

· Non-scheduled transmission is defined per logical channel.

· UE can transmit the SRB data or the scheduling information at any time without any scheduling grant.

· UE can be allowed of non-scheduled transmission of GBR data only in a subset of HARQ processes by higher layer signalling in case of 2ms TTI case. Other non-GBR data cannot occupy the processes.

































