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6.6.2
Frame Format for predefined size SDUs

6.6.2.1
PDU Type 0

PDU Type 0 is defined to transfer user data over the Iu UP in support mode for pre-defined SDU sizes. Error detection scheme is provided over the Iu UP for the payload part.

The following shows the Iu frame structure for PDU type 0 of the Iu UP protocol at the SAP towards the transport layers (TNL-SAP).
Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=0)
Frame Number
1
Frame Control Part

FQC
RFCI
1


Header CRC
Payload CRC
2
Frame Check Sum Part

Payload CRC



Payload Fields
0–n
Frame Payload part

Payload Fields
Padding



Spare extension
0-2



Figure 19: Iu UP PDU Type 0 Format
The Iu UP PDU Type 0 is made of three parts:

1)
Iu UP Frame Control part (fixed size);

2)
Iu UP Frame Check Sum part (fixed size);

3)
Iu UP Frame Payload part (pre-defined SDU sizes rounded up to octets [Note: this does not consider the usage of spare extension field]).

The Iu UP Frame Control Part and the Iu UP Frame Check Sum constitute the Iu UP PDU Type 0 Frame Header.

6.6.2.2
PDU Type 1

PDU Type 1 is defined to transfer user data over the Iu UP in support mode for pre-defined SDU sizes when no payload error detection scheme is necessary over Iu UP (i.e. no payload CRC).

The following shows the Iu frame structure for PDU type 1 of the Iu UP protocol at the SAP towards the transport layers (TNL-SAP).
Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=1)
Frame Number
1
Frame Control Part

FQC
RFCI
1


Header CRC


Spare
1
Frame Check Sum Part

Payload Fields
0-n
Frame Payload part

Payload Fields
Padding



Spare extension
0-2



Figure 20: Iu UP PDU Type 1 Format
The Iu UP PDU Type 1 is made of three parts:

1)
Iu UP Frame Control part (fixed size);

2)
Iu UP Frame Check Sum part (fixed size);

3)
Iu UP Frame Payload part (pre-defined SDU sizes, rounded up to octets [Note: this does not consider the usage of spare extension field]).

The Iu UP Frame Control Part and the Iu UP Frame Check Sum constitute the Iu UP PDU Type 1 Frame Header.

6.6.2.3
PDU Type 14

6.6.2.3.1
General

PDU Type 14 is defined to perform control procedures over the Iu UP in support mode for pre-defined SDU sizes. The control procedure is identified by the procedure indicator. The Frame Payload contains the data information related to the control procedure.

Figure 21 below shows the Iu frame structure for PDU Type 14 of the Iu UP protocol at the SAP towards the transport layers (TNL-SAP).
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

Procedure Indicator
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Reserved for procedure data
0-n
Frame payload part

Spare extension
0-32



Figure 21: Iu UP PDU Type 14 Format for procedure sending
The Iu UP PDU Type 14 is made of three parts:

1)
Iu UP Frame Control part (fixed size);

2)
Iu UP Frame Check Sum part (fixed size);

3)
Iu UP Frame Payload part (variable length, rounded up to octet).

The Iu UP Frame Control Part and the Iu UP Frame Check Sum constitute the Iu UP PDU Type 14 Frame Header.

6.6.2.3.2
Positive Acknowledgement

When the PDU Type 14 is used to positively acknowledge a control procedure, the PDU Type 14 frame takes the following structure at the TNL-SAP.

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

Procedure Indicator 

(indicating the procedure being positively acknowledged)
1


Header CRC
Spare
1
Frame Checksum Part

Spare
1


Spare extension
0-32
Frame Payload part


Figure 22: Iu UP PDU Type 14 Format for positive acknowledgement
The Iu UP Frame Control Part and the Iu UP Frame Check Sum constitute the Iu UP PDU Type 14 Frame Header for positive acknowledgement.

6.6.2.3.3
Negative Acknowledgement

When the PDU Type 14 is used to negatively acknowledge a control procedure, the PDU Type 14 frame takes the following structure at the TNL-SAP.

Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=14)
Ack/Nack (=2, i.e. Nack)
PDU Type 14 Frame Number
1
Frame Control Part

Procedure Indicator

(indicating the procedure being negatively acknowledged)
1


Header CRC
Spare
1
Frame Checksum Part

Spare
1


Error Cause value
Spare
1
Frame payload part

Spare extension
0-32



Figure 23: Iu UP PDU Type 14 Format for negative acknowledgement
The Iu UP Frame Control Part and the Iu UP Frame Check Sum constitute the Iu UP PDU Type 14 Frame Header for negative acknowledgement.

6.6.2.3.4
Procedures Coding

6.6.2.3.4.1
Initialisation

Figure 24 specifies how the initialisation 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

Procedure Indicator (=0)
1


Header CRC
Payload CRC
2
Frame Checksum part

Payload CRC



Spare
TI
Number of subflows per RFCI (N)
Chain Ind
1
Frame payload part

LRI
LI
1st RFCI
1


Length of subflow 1
1 or 2 (dep. LI)


Length of subflow 2 to N
(N-1)x(1 or 2)


LRI
LI
2nd RFCI
1


Length of subflow 1
1 or 2 (dep. LI)


Length of subflow 2 to N
(N-1)x(1 or 2)


…



IPTI of 1st RFCI
IPTI of 2nd RFCI
0 or N/2


IPTI of 3rd RFCI
…



Spare extension
0-32



Figure 24: Iu UP PDU Type 14 used for Initialisation
6.6.2.3.4.2
Rate Control

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

Procedure Indicator (=1)
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Spare
Number of RFCIs (N)
1
Frame payload part

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


0–n


Spare extension
0-32



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

6.6.2.3.4.3
Time Alignment

Figure 26 specifies how the time alignment procedure is coded.

Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=14)
Ack/Nack(=0)
PDU Type 14 Frame Number
1
Frame Control Part

Spare
Procedure Indicator (=2)
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Time alignment
1
Frame payload part

Spare extension
0-32



Figure 26: Iu UP PDU Type 14 Format used for Time Alignment

6.6.2.3.4.4
Error Event

Figure 27 specifies how the Error Event procedure is coded.

Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=14)
Ack/Nack(=0)
PDU Type 14 Frame Number
1
Frame Control Part

Procedure Indicator (=3)
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Error distance
Error Cause value
1
Frame payload part

Spare extension
0-32



Figure 27: Iu UP PDU Type 14 Format used for Error Event

6.6.3.20
Spare extension

Description: The spare extension field shall not be sent. The receiver should be capable of receiving a spare extension. The spare extension should not be interpreted by the receiver. This since in later versions of the present document additional new fields might be added in place of the spare extension. The spare extension can be an integer number of octets  carrying new fields or additional information; the maximum length of the spare extension field (m) depends on the PDU type.
Value range: 0–2m*8-1.

Field Length: 0–m octets. For PDU Types in the set {0,1}, m=2. For PDU Types in the set {14}, m=32.
8.1.3
Adding a new PDU type

In the future, the Iu UP protocol may evolve so that there is a need to add a new PDU type. The criteria for introducing a new PDU type could be e.g:

-
the Procedure Indicators may run out and there is a need to have more;

-
there is a need to change the header mask, e.g. the Frame Number field may need to be increased or the CRC field needs to be modified.

While the PDU type 14 is reserved for future PDU type extensions, there may be 'subtypes' under PDU type 14 in the future and there also may be new procedures in these 'subtypes'.

Thus it has to be ensured that if the same Procedure Indicator value is used under several PDU types, it should be made clear e.g. in the Error Event cause element, which PDU type it concerns.

The maximum length of the Spare Extension field is defined per PDU type. Thus when a new PDU type is added, an appropriate length for the Spare Extension field (if any) has to be defined. For Release ’99, a length of 2 octets has been used for data PDUs, and 32 octets for control PDUs. 
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