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1. Introduction

In the previous WG1 meeting there were some papers discussing the pros and cons of different scheduling methods. In some of the papers the methods were divided into two categories: a) methods using scheduling and b) methods using autonomous transmission.  This paper discusses these two terms.
2. Terminology for SCHEDULING

Our understanding of the terminology is described 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.
It is noted that the need for allowing autonomous transmission comes from two reasons:

· The lack of enough data to send. UE does not have infinite RLC buffers, which means that if network side allocates a certain maximum data rate for some allocation period of e.g. N TTIs (or for unlimited time), it may happen that at the end of the transmission during this allocation period, there is not enough data in the UE’s buffer to fill the TTI with data at the maximum data rate. This means that there has to be a possibility to send the data also with some lower data rate than maximum data rate. Naturally the other alternative is to send some padding PDUs , but probably this is not desired. Or one alternative is that network side allocates the data rate only for the duration of one TTI, but probably due to the desire of minimizing the overhead due to L1 signaling, it is more desirable that the network side allocates certain maximum data rate for longer time period than only one TTI length. Then this situation can occur.

· The transmit power limitations at the cell edge. Here it is also assumed that the network side allocates certain maximum data rate to the UE for longer time period than one TTI. It can happen that the UE moves to a position in the cell, where it starts to have transmit power limitations. This means that it cannot any more use the maximum data rate allocated by the network, but instead it moves that (i.e. TFC corresponding to the maximum data rate) to excess power state, and starts to use some lower data rate (lower TFC). Alternative to this is again, that network side always allocates the maximum data rate only for duration of one TTI. Then it is not possible that UE will get into the power limited situation during that TTI, since moving the TFC into excess power states takes longer time than one TTI.  But again, since probably there is a desire to minimize the overhead from L1 signaling, it means that there might be a desire to allow the network side to allocate a certain maximum data rate to UE for a longer duration than only one TTI. Then this situation can occur.

Scheduling: The network side allocates a certain maximum data rate and the allowed data rates below the maximum data rate to the UE for certain period of time. 

· The term network side here means generally either NodeB and/or RNC, since it could be so that part of the data rate allocation (or TFC), e.g. for DCH, is done by one entity (e.g. RNC) and part of the data rate allocation (or TFC) is done by another entity (e.g. NodeB). It depends on the scheduling method whether the term network side means only NodeB, only RNC, or a combined procedure between RNC and NodeB. 

· The maximum data rate can be a data rate between the minimum data rate that the network can allocate to the UE (=maximum data rate in the minimum set of TFCs) and  maximum data rate that the UE can support according to the UE capability. In the current specifications the minimum set of TFCs contains a TFC with one transport block (one RLC PDU) for each transport channel and zero data rate for all the others, and naturally also all zero data rate [1]. Thus if there is e.g. two transport channels, DCH and EDCH, the minimum set of TFCs contain following TFCs, as shown in the below table. Thus the minimum data rate that network can allocate to the UE is maximum data rate among TFC1, TFC2 and TFC3.

	
	DCH
	EDCH

	TFC1
	N1
	0

	TFC2
	0
	N2

	TFC3
	0
	0


Table 1. Minimum set of TFCs. N1 = number of bits in  one TrCH block for DCH. N2=number of bits in one TrCH block for EDCH. UE selects between TFC1-TFC3 with TFC selection algorithm.

· The allowed data rates below the maximum data rate – these are needed by the UE in order to use autonomous transmission. The reasons why autonomous transmission is needed was explained above.

· The data rate allocation is given for a certain period of time. The certain period of time is defined with the start and the duration of the allocation. The start of the allocation can be defined to be either after a certain fixed delay after receiving the allocation message from network side, or explicitly starting from certain TTI. The duration of the allocation can be either a certain number of consecutive TTIs or an infinite duration, which means that it is valid until signaled otherwise. 

3. CONCLUSIONS

This paper discussed the terminology for scheduling methods. It is suggested to use the terminology explained in this paper in the further discussions. 

It is also noted that current uplink specifications contains both features simultaneously, scheduling and autonomous transmission, as explained above. 

We think that also in Enhanced uplink DCH, all the schemes from different companies probably contain the idea of using both scheduling and autonomous transmission in a simultaneous fashion. Thus it is proposed that instead of dividing the schemes into these two categories, the general discussion is continued what kind of issues are proposed for NodeB scheduling so that it allows to serve EDCH and DCH simultaneously for each radio link.

If clarification is seen needed, a text proposal could be added to the TR25.896 explaining the two terms at the beginning of the scheduling overview. The possible text proposal is provided below.
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7.1
Scheduling <NodeB controlled scheduling, AMC>

Two fundamental approaches exist to scheduling UE transmissions for the E-DCH – pure rate scheduling, where all uplink transmissions occur in parallel, but at a low enough rate that the desired noise rise at the NodeB is not exceeded, and pure time scheduling, where theoretically only a subset of UEs that has traffic to send is allowed to transmit at any given time. The usage of time scheduling is of course restricted to a subset of resources (i.e. power) because the E-DCH will have to co-exist with a mix of other transmissions by that UE and other UEs in the uplink. A hybrid of these two approaches is of course also possible, where different proposals will tend to favour one or other of the fundamental approaches.
The terms that can be used for all the scheduling methods are described below in a general level:
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.
Scheduling: The network side allocates a certain maximum data rate and the allowed data rates below the maximum data rate to the UE for certain period of time.
-----------text proposal to TR25.896 , chapter 7.1 ends here ---------------------------------------------------------
