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1. Introduction

In RAN WG1 meetings #29 and #30 we presented a method for Node B controlled scheduling. At that time the method was named 'Two Threshold Node B Packet Scheduling'. For RAN WG1 meeting #31 the method was renamed to 'Node B Controlled Scheduling by Fast TFCS Restriction Control' and split into separate documents containing the description of the method [1] and a proposal for signalling to support the method [2].

Both documents were reviewed by the RAN WG1 and the description document was further split into two parts, to a description of the general principle of the method [3] to this document describing one possible implementation of the method.

2. Two Pointer method for Node B Controlled Rate scheduling

---------------------- start of text proposal  ---------------------------------------------------------------
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 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 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)
7.1.1.4
Issues Requiring Further Studying

It is FFS, how a DCH controlled with this method could be multiplexed with DCHs controlled with Rel'99/Rel'4/Rel'5 methods, especially keeping in mind that simultaneous conversational traffic should be possible. Methods for using separate code channel and TFCS, as well as multiplexing the Node B controlled DCH with e.g. a DCH carrying voice in the same CCTrCH are to be studied. Naturally, if a DCH carrying e.g. conversational traffic is multiplexed with a DCH carrying streaming, interactive or background traffic, the first DCH carrying conversational traffic still represents the non-controllable load and only the second DCH could be controlled by the proposed method.  

It is FFS how the method should work in different reconfiguration cases, such as physical channel and transport channel reconfigurations, TFCS reconfiguration for the UE, Node B  allowed TFC subset reconfiguration for the Node B. E.g. in TFCS reconfiguration it should be defined whether UE continues the transmission with the new “UE allowed TFC subset”, or continues with the old one. To allow flexible update of “Node B allowed TFC subset" to the Node B, and simultaneously minimise the amount of RRC signaling, one possibility is that  “Node B allowed TFC subset is not informed to the UE at all.

It is also FFS how the method should work in soft handover. One possibility in the event the use of two pointers is applicable is to use the same kind of method as defined for TPC commands. I.e. each cell in the active set receives L1 signalling from the UE and transmits L1 signalling to the UE independently from the other cells. Only if all the cells in the active set command the UE pointer increment, the UE increases the UE pointer with one step. Respectively, if at least one Node B in the active set commands the UE pointer decrement, the UE decreases the UE pointer with one step. Also other possibilities exist and should be investigated.
---------------------- end of text proposal  ---------------------------------------------------------------
3. Conclusions

In this paper we have presented a proposed scheme to be studied further in Enhanced Uplink study item. It is proposed that the text from chapter 2 is included into TR25.896 [4] with the condition that the text proposal containing the general principle [3] can be agreed first.
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