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Modification to the Transport Format Combination Control message

1.0 Motivation for enabling TFC Control to be applied for a defined period

The delay in transferring packet data is minimised by facilitating shared access to a fat data pipe [1].  Since users may be given a large proportion of the resource, it is important that access is carefully controlled.

In the existing specifications for FDD this can only be achieved by first sending a TFC Control message to first lift the limitation (allowing the user to transmit at a high data rate) and then x frames later sending another TFC Control message to reduce the bit rate at which the user is allowed to transmit.   Once this second message has been correctly received and the user has reduced its transmission rate the 'fat pipe' can be re-allocated to another user.

In this paper it is proposed to add an additional information element to the Transport Format Combination Control message which specifies exactly the period for which the TFC limitation is lifted.  It is proposed that the period be specified as an integer multiple of 10 ms frames.  At the end of the specified interval the UE reverts to using the last stored TFC (sub)set for which no duration of applicability was indicated.  In this way, as an example it would be possible for the operator to restrict a UE to an uplink data rate which for the majority of the time is only sufficient for the UE to send measurement reports and other signalling messages but which was inadequate for the transfer of  much user plane data.  Allocation of capacity for the transfer of user plane data and access to the fat pipe would be handled using the TFC Control message. 

There are two advantages to this approach over the existing alternative described above:

1.  Fat pipe multiplexing is supported with a reduction in signalling since it is possible to grant a UE temporary access to the fat pipe using just one TFC control message instead of two.

2. Where the existing procedures are used then it would generally be necessary for at least the second TFC control message to be sent in acknowledged mode since it would be too risky to re-assign a high bit rate to another user when there is a danger that the first user had not received the de-allocation message.  By including the new IE as proposed, the message can be sent in unacknowledged mode.  By enabling the use of unacknowledged mode high bit rates can be allocated and released very quickly and in addition it is possible to efficiently support short duration allocations.  This makes it possible to better exploit the gains of fat pipe multiplexing.  The basic proposal is illustrated in Figure 1 below.


[image: image1.wmf]TFC Control

message

received

TFC limitation

lifted for

specified

duration

TFC Set A

TFC Set A

TFC Set B

Time

Bit rate


Figure 1) Example use of TFC Control message to facilitate fat pipe multiplexing in FDD

2.0 Modifications required to 25.331

The following modification is required to Section 8.2.5:

8.2.5
Transport format combination control
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Figure 125.  Transport format combination control, normal flow

8.2.5.1 General

The transport format combination control procedure is used to control the allowed uplink transport format combinations within the transport format combination set.

8.2.5.2
Initiation

The UTRAN shall transmit the TRANSPORT FORMAT COMBINATION CONTROL message on the downlink DCCH using AM or UM RLC.

8.2.5.2.1
Message TRANSPORT FORMAT COMBINATION CONTROL contents to set

To change the sub-set of allowed transport format combinations, the UTRAN shall set the allowed TFCs in the "TFC subset" IE.   The network can optionally specify the duration for which a new TFC sub-set applies, the network shall do this by using the 'TFC Control duration IE'.
To completely remove previous restrictions of allowed transport format combinations, the UTRAN shall set "full transport format combination set" in the "TFC subset" IE. 
8.2.5.3
Reception of TRANSPORT FORMAT COMBINATION CONTROL by the UE

Upon reception of the TRANSPORT FORMAT COMBINATION CONTROL message, the UE shall determine whether the IE 'TFC Control duration' is included.  
8.2.5.3.1 
Message TRANSPORT FORMAT COMBINATION CONTROL contents to use

If the 'TFC Control duration' IE is not included then the UE will:

· Store the newly specified TFC (sub)set in the variable to be called  'default TFC (sub)set'
· Configure the allowed transport format combinations as defined in subclause 8.5.7.5.3
If the IE 'TFC Control duration' is included in the message then:

· The TFC set or TFC sub-set specified in the message will be activated at frame n + z where n is the frame (with 10 ms resolution) at which the UE received the message and z is specified in TR 25.926 (UE radio access capabilities).  The specified TFC set or sub-set will then be applied for the number of (10 ms) frames specified in the 'TFC Control duration' IE.  
If no further TFC Control messages are received during this interval then:

· At the end of the defined period the UE will change the TFC (sub)set back to the 'default TFC (sub)set'.
If further TFC Control messages are received during the 'TFC Control duration' period then the UE will re-configure itself in accordance with the TFC (sub)set defined in the most recently received message. 

The following modification is required to the TFC Control message in Section 10.1.5.16 of 25.331.

10.1.5.16 TRANSPORT FORMAT COMBINATION CONTROL

<Functional description of this message to be included here>

RLC-SAP: TM, AM or UM 

Logical channel: DCCH

Direction: UTRAN(UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
C-notTM




TrCH information elements





TFC subset
M


For uplink TFCS

TFC Control duration
O




Condition
Explanation

NotTM
The message type is not included when transmitting the message on the transparent mode signalling DCCH

The following Information element needs to be added to Section 10.2.6.

10.2.6.X TFC Control duration

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

TFC Control duration
M

Integer
Defines the period in multiples of 10 ms frames for which the defined TFC sub-set is to be applied.  
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