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6.4.3
Procedure Control functions

This set of functions offers the control of a number of procedures handled at the Iu UP protocol level. These functions are responsible for the procedure control part of the Iu UP frames.

Namely, these procedures are:

-
Rate Control: is the procedure which controls over the Iu UP the maximum rate that is allowed to be sent downlink among the rates that can be controlled. The set of rates is represented by RFCI indicators and (when applicable) downlink send intervals. The function controlling this procedure interacts with functions outside of the Iu UP protocol layer.

-
Initialisation: is the procedure which controls the exchange of initialisation information that is required for operation in support mode for predefined SDU size. Such information can contain the RFCI Set to be used until termination of the connection or until the next initialisation procedure. This procedure is also used for negotiating the version of the Iu UP Mode requested for the related RAB.

-
Time Alignment: is the procedure that controls the timing of the downlink data to the RNC over Iu. The function controlling this procedure interacts with functions outside of the Iu UP protocol layer.

-
Handling of Error Event: is the procedure that controls the information exchanged over the Iu related to detection of a fault situation. The function controlling this procedure interacts with functions outside of the Iu UP protocol layer.

6.5.3
Iu Rate Control procedure

6.5.3.1
Successful operation

The purpose of the rate control procedure is to signal to the peer Iu UP protocol layer the maximum rate over Iu in the reverse direction of the sent rate control frame.

The rate control procedure over Iu UP is normally controlled by the entity controlling the rate control over UTRAN i.e. the SRNC. The Iu rate control procedure is invoked whenever the SRNC decides that the maximum rate permitted downlink over Iu shall be modified, or when a rate control command is received from the CN. Within the context of TrFO the SRNC may also receive rate control frames from the TrFO partner.
The rates that can be controlled by the SRNC are all the rates that are defined by the Iu-Initialisation procedure and which are above the guaranteed bitrate (indicated to the Iu UP at establishment) Rates below the guaranteed bitrate, e.g. the lowest speech rate or the SID frames, cannot be controlled (i.e. cannot be forbidden) by the SRNC.

The procedure can be signalled at any time when transfer of user data is not suspended by another control procedure. When the user plane was initiated due to SRNS relocation reasons no rate control shall be signalled before the reception of the relocation execution trigger. At the reception of the relocation execution trigger the RNC shall start the rate control procedure.
The Procedure control function upon request of upper layer prepares the Rate control frame payload containing the maximum rate of the reverse direction of the rate control frame. To align the Rate Control procedure with version 1 of the Iu UP protocol the permitted maximum rate is given as a set of RFCI indicators, that shall contain the maximum rate and all rates below the maximum rate, i.e. all rate controllable and non rate controllable rates. In the context of TrFO and TFO the Rate Control procedure may also be controlled by a remote peer.
The frame handler function calculates the frame CRC, formats the frame header into the appropriate PDU Type and sends the Iu UP frame PDU to the lower layers for transfer across the Iu interface.

A supervision timer TRC is started after sending the Iu UP rate control frame. This timer supervises the reception of the rate control acknowledgement frame. Upon reception of a rate control acknowledgement frame, the Iu UP protocol layer in the SRNC stops the supervision timer TRC.

Upon reception of a rate control frame, the Iu UP protocol layer checks the consistency of the Iu UP frame as follows:

-
the Frame handler checks the consistency of the frame header and associated CRC. If correct, the frame handler passes procedure control part to the procedure control functions;

-
the procedure control functions check that the new permitted rate(s) are consistent with the RFCI set received at initialisation. They also verify that non-rate controllable rates are still permitted. If the whole rate control information is correct, the procedure control functions passes the rate control information to the NAS Data Streams specific functions;

-
the NAS data streams specific functions forward to the upper layers the complete protocol data in a Iu-UP-Status indication primitive;

-
upon reception of the Iu-UP-Status request primitive, the procedure control functions shall acknowledge the Rate Control including maximum rate control information. If the entity receiving the rate control frame is not the TrFO partner, it shall not acknowledge the rate control frame. 
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Figure 11: Successful Rate Control
6.5.3.2
Unsuccessful operation

If the Iu UP protocol layer receives a rate control frame that is badly formatted or corrupted, it shall ignore the rate control frame, but sent a negative rate control acknowledgement frame back (figure 13a).
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Figure 13a: Negative Acknowledgement received from the peer
If the Iu UP in the SRNC detects that the rate control command has not been correctly interpreted or received (e.g. the observed rate is outside the set of permitted rates in the reverse direction of the rate control frame (figure 13b), or a NACK message has been received, or no ACK message was received before the supervision timer TRC expires (figure 13c)), the Iu UP shall retrigger a rate control procedure. If after N RC repetitions (figure 13), the error situation persists, the Iu UP protocol layers (sending and receiving) take the appropriate local actions.
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Figure 13: Unsuccessful Transfer of rate control from RNC: 1) Frame loss 2) Corrupted Frame
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Figure 13b: Unsuccessful Transfer of rate control: undetected error
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Figure 13c: Unsuccessful Transfer of rate control: lost rate control
6.5.3.x
Frequent Rate Control Procedures

Typically a new rate control command should not be sent in the same direction before the previous rate control procedure was terminated successfully.

If for some reasons (e.g. frequently received rate control commands from the CN in a TFO connection to GSM) a rate control command has to be sent before the previous rate control procedure was terminated successfully, then the previous rate control procedure is defined as terminated successfully: the supervision timer TRC shall be stopped and acknowledgement frames (positive or negative) for the previous rate command shall be ignored, i.e. only the most recent rate control procedure shall be active in the same direction.
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Figure 14: Frequent Rate Control: only most recent one is important

6.6.2.3.4.2
Rate Control

6.6.2.3.4.2.1



Rate Control procedure

Figure 25 specifies how the rate control procedure frame is coded.

Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=14)
Ack/Nack (=0, i.e. Procedure)
PDU Type 14 Frame Number
1
Frame Control Part

Iu UP Mode version
Procedure Indicator (=1)
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Spare
Number of RFCI Indicators (M)
1
Frame payload part

RFCI 0 Ind.
RFCI 1 Ind
…
RFCI M-1 Ind
Padding


0–n


Spare extension
0-32



Figure 25: Iu UP PDU Type 14 Format used for Rate Control

6.6.2.3.4.2.2



Rate Control positive acknowledgement

Figure xx specifies how the rate control positive acknowledgement frame is coded.

Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=14)
Ack/Nack (=1, i.e. Ack)
PDU Type 14 Frame Number
1
Frame Control Part

Iu UP Mode version
Procedure Indicator

(indicating the procedure being positively acknowledged)
1


Header CRC


Spare
1
Frame Checksum Part

Spare
1


Spare
Number of RFCI Indicators (M)
1


RFCI 0 Ind.
RFCI 1 Ind
…
RFCI M-1 Ind
Padding
0-n


Spare extension
0 -
(31-n)
Frame Payload part


Figure 22: Iu UP PDU Type 14 Format for positive acknowledgement
6.6.4
Timers

TINIT

This Timer is used to supervise the reception of the initialisation acknowledgement frame from the peer Iu UP instance. This Timer is set by O&M.

TTA

This Timer is used to supervise the reception of the time alignment acknowledgement frame from the peer Iu UP instance. This Timer is set by O&M.
TRC

This Timer is used to supervise the reception of the rate control frame from the peer Iu UP instance. This Timer is set by O&M.
Annex X (informative):
Distributed rate decision within RNC
This annex contains information related to the distributed rate decision within an RNC (see also within [13])
The rate control procedure over Iu UP is normally controlled by the entity controlling the rate control over UTRAN i.e. the SRNC. The SRNC may send rate control commands in uplink (to the CN) to control the rates in downlink. The SRNC may also send rate control commands in downlink (to the UE) to control the rates in uplink. The rate control procedures for both directions are independent of each other, i.e. different rates may be permitted in uplink and downlink, see Figure xy.
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Figure xy: Rate Control for uplink and downlink

The rates associated with the service could be rank ordered from "lower" to "higher" according to their SDU bit rates and RFCI values, with RFCI=0 having the lowest rate. A rate lower than the currently allowed maximum rate shall not be forbidden while a higher rate is forbidden. In order to stabilise the rate control procedure and its influences on the radio link and the network, typically only one additional rate shall be forbidden or permitted in subsequent rate control commands.

In some cases, as TrFO and TFO, the rate is also controlled by the remote partner at the other end of the Iu UP. The SRNC may then also receive rate control commands in downlink (from the CN) controlling the rates in uplink. Only rates that are permitted by both sides for one direction shall be used in that direction. The SRNC shall therefore combine these rate commands from the CN with its own control commands for the uplink direction by taking the rate control command with the lowest maximum rate and shall sent this rate control command downlink to the UE. This combination is denoted in Figure xz with "Rate Control (CN ( RNC)".
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Figure xz: Distributed Rate Control for uplink and downlink
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