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1. Introduction

One possible L1 signalling method for the 2-Pointer Rate Scheduling method described in [1] introduces a UE pointer that imposes a new restriction to the TFC selection process of the UE. A fundamental part of the 2-Pointer Rate Scheduling method is to use the TFCI present in the Rel'99/Rel'4/Rel'5 specifications with the new L1 signalling.

The UE pointer is controlled by the Node B and the UE can request the Node B to increase the value of the UE pointer by explicitly sending a Rate Request Up message. However, the UE is all the time allowed to use any data rate lower than indicated by the UE pointer. If the UE does not have enough data or it is in a power limited situation and not able to transmit with the maximum data rate, the Node B can deduce from the TFC used by the UE that the UE pointer could be lowered. Lowering the UE pointer could either take place independently in both the UE and in the Node B, or the Node B could command the UE to lower its UE pointer by sending Rate Grant Down message in the downlink. Further, this could take place either immediately or after some delay specified by the higher layers.

Whenever a UE pointer of any UE is lowered, the usage decision of the uplink air interface capacity is moved from the UE to the Node B. The Node B can immediately grant the freed capacity to the other UEs based on the scheduling decisions.

2. Text proposal

---------------------- Start of text proposal part 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 Fig-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)

The TFCI present in the Rel'99/Rel'4/Rel'5 specifications can be used as a part of L1 transport format combination control. If the UE is transmitting with lower data rate than currently available maximum data rate in the allowed TFC subset for UE's TFC selection algorithm, all the higher data rate TFCs than the currently used TFC can be removed from the allowed TFC subset. This can be done either implicitly (without the Node B commanding the UE) in both the Node B and the UE or the Node B could command the reduction of the allowed TFC subset to the UE.
Further, the reduction of the allowed TFC subset due to UE not using the maximum data rate of the allowed TFC subset, can take place either immediately or after a delay signalled by the higher layers. I.e., in the example illustrated in Figure 7.1.1 if the UE does not use the maximum data rate TFC limited by the UE pointer, the UE pointer is lowered to the TFC that the UE is using, either immediately or after a delay signalled by the higher layers.

---------------------- End of text proposal part 1----------------------------------------------------------------

---------------------- Start of text proposal part 2---------------------------------------------------------------
7.1.1.5.1
L1 signaling

Two new L1 messages are introduced in order to enable the transport format combination control by L1 signalling between the Node B and the UE.

· Rate Request (RR), sent in the uplink by the UE to the Node B. With the RR the UE can ask the Node B to change the set of the allowed uplink transport format combinations within the transport format combination set.

· Rate Grant (RG), sent in the downlink by the Node B to the UE. With RG, the Node B can change the allowed uplink transport format combinations within the transport format combination set.

In addition to the new L1 messages introduced, the TFCI present in the Rel'99/Rel'4/Rel'5 specifications may be used to facilitate transport format combination control by layer 1 signalling.

---------------------- End of text proposal part 2 ---------------------------------------------------------------
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