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1. introduction

For the reconfiguration of TFCI, there are two procedures that can be used [1]:

· Complete reconfiguration of TFCI, in which the whole TFCI is reinitialized and new values can be defined. This procedure requires an explicit synchronization between the UTRAN and UE regarding the time when the new configuration is valid.

· Incremental reconfiguration of TFCI, in which parts of the TFCI values before and after the reconfiguration remain identical. This procedure supports the addition, removal and redefinition of TFCI values without affecting others, and it doesn't require an explicit activation time. To avoid data loss, no data on the TFC under reconfiguration should be sent before the procedure is complete.

So far the way of updating TFCS and assigning TFCI only embodies the former procedure [3]. In this paper the implementation of the latter procedure is discussed.

2. discussion

2.1 Transport format identity

The transport format identity (TFI) is a reference to a specific transport format within a transport format set. It is proposed that TFs are identified by TFIs in ascending order starting from zero, and TFI=0 always indicates zero bit rate for the corresponding radio bearer in the TFC. So if a radio bearer is not active, all the TFI values of the radio bearer in the TFCS are set to zero.
2.2 Update of TFCS

The TFCS can be changed through RRC connection establishment, radio bearer setup, radio bearer release, radio bearer reconfiguration or transport channel reconfiguration.

Only using the procedure of complete reconfiguration of TFCI, each time the TFCS need to be changed the whole list of TFCS must be given, even though some TFCs in the TFCS before and after the reconfiguration are identical. So this way is not efficient. 
Using the procedure of incremental reconfiguration of TFCI, the amount of data transmission needed for transmitting the TFCS can be reduced. For example, when a radio bearer is released, the TFCs with the non-zero TFI of the radio bearer are removed, and the corresponding TFCIs are free, without changing other TFC and TFCI values. Or when a new radio bearer is set up, only the new TFCs can be added and the new TFCIs assigned, without changing the existing TFC and TFCI values. Also, adding a new TFI for an existing DCH (radio bearer) can be achieved by adding the new TFCs and assigning the new TFCIs, and removing a TFI for an existing DCH (radio bearer) can be achieved by dropping the TFCs having that TFI, without affecting the whole existing TFC and TFCI values.

2.3 Signalling of TFCS and assignment of TFCI
So the changes of the TFCS rather than the whole TFCS list can be signalled, and the CTFCs and the TFCIs can be used as the representations. The CTFCs are used for adding the new TFCs, while the TFCIs are used for dropping the already existing TFCs because these TFCIs are already assigned and used as the references to the TFCs.

In case some existing TFCs are dropped. First the UTRAN updates the TFCS, removing these TFCs and releasing their TFCIs for future use, i.e. these free TFCI values are available for assigning to the new TFCs next time. In the UE side, after the UE receives the TFCIs referencing to the TFCs that will be dropped, it updates the TFCS also by removing these TFCs and releasing these TFCIs.

In case some new TFCs are added. First the UTRAN updates the TFCS, adding these new TFCs and assigning the TFCIs. It is proposed that the new TFCs are entered into the first free positions in the TFCS table, the free TFCIs being assigned to these TFCs. If there are no free TFCI values in the middle of the TFCI-vector, the new TFCs are added after the last one in the TFCS table and the new TFCIs are assigned. At the same time the UTRAN signals the calculated TFCs (CTFCs) to the UE in the same order as these TFCs enter into the TFCS table in the UTRAN. After the UE receives the CTFCs, it updates the TFCS using the way similar to that of the UTRAN. 

Since the orders of the new TFCs entering into the TFCS table in both the UTRAN and the UE are the same, the resulting TFCSs in both ends are the same. 
It is recognized that using many incremental reconfigurations in a row has a higher possibility of leading to misalignment of UTRAN and UE. It is left to a particular implementation of UTRAN to decide, what is the correct ratio between incremental and complete reconfigurations.  



2.4 Proposed text to TS 25.331 10.2.5.1

10.2.5.1 Transport Format Combination Set

Indicates the allowed combinations of already defined Transport formats.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE TFCS representation
M










>  CTFC

1 to MaxTFCcount
Integer(0..MaxCTFC-1)
The first instance of the parameter Transport format combination corresponds to Transport format combination 0, the second to transport format combination 1 and so on. Integer number calculated according to clause 14.

 >   TFCI

1to MaxDelTFCcount
Integer(0.. MaxTFCIValue)
Removal of TFCI. The integer number(s) is a reference to the transport format combinations to be removed.

 >   AddCTFC

1 to MaxAddTFCcount
Integer(0.. MaxCTFC-1)
Addition of TFCI. The integer number(s) is the calculated transport format combination that is added.

Range Bound
Explanation

MaxCTFC
Maximum number of the CTFC value is calculated according to the following:
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with the notation according to clause 14.

MaxTFCCount
Maximum number of Transport Format Combinations.

MaxTFCValue
The max value of the Transport Format Combinations that currently is defined for this UE.

MaxAddTFCIcount
Maximum number of Transport Format Combinations to be added.

MaxDelTFCcount
Maximum number of Transport Format Combinations to be removed.
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