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6.5.2.2
Unsuccessful operation

If the initialisation frame is incorrectly formatted and cannot be correctly treated by the receiving Iu UP protocol layer, this latter sends an initialisation negative acknowledgement frame.

If the receiver does not support the Iu UP Mode version for the initialisation procedure, it shall send a negative acknowledgement using the highest version it supports among the versions proposed by the sender. If none of the proposed versions are supported, the receiver shall respond with a negative acknowledgement using the highest version it supports.

If after N INIT repetitions of initialisation frames (because of NACK, erroneous ACK and/or timer T INIT expiry) for one initialisation procedure, the initialisation procedure is unsuccessfully terminated and the Iu UP protocol layers in RNC take appropriate local actions.
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Figure 10: Unsuccessful initialisation of Iu UP: 1) N INIT negative acknowledgement
or 2) T INIT  timer expires
6.5.4.2
Unsuccessful operation

If the Time Alignment could not be handled by the peer side, the peer side should send a NACK with a corresponding cause. When the Iu UP protocol layer in the SRNC receives a NACK with cause "Time Alignment not supported", then the SRNC shall not send additional Time Alignment frames for that RAB (unless the Iu UP conditions change for that RAB). The cause value "Requested Time Alignment not possible" is used to indicate that the requested time alignment was not possible at that moment. At a later moment the SRNC may initiate a new Time Alignment command when needed. If the Time Alignment is received by the RNC, it shall respond with a NACK with the cause "Time Alignment not supported".

If the Iu UP protocol layer in the SRNC detects that the time alignment command has not been correctly interpreted or received, i.e NACK received or timer expires, and the time alignment need still persists, the Iu UP should retrigger a time alignment procedure. If after N TA repetitions, the error situation persists, the Iu UP protocol layers take appropriate local actions.

Upon reception of a time alignment negative acknowledgement frame, the Iu UP protocol layer in the SRNC stops the supervision timer TTA.
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Figure 16a: Unsuccessful Time Alignment: 1) N TA negative acknowledgements
or 2) T TA timer expiries
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Figure 16b: Time Alignment received by the RNC
6.5.6
Frame Quality Classification procedure
The Frame Quality Classification procedure uses the services of the Transfer of User Data procedure to exchange across the Iu UP interface the Frame Quality Classification information.
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Figure 17: Successful Transfers of User Data with FQC information

6.7
Handling of unknown, unforeseen and erroneous protocol data

6.7.1
General

Error handling in Iu UP protocol is applicable only for Iu UP in Support mode.

The Error Event procedure is the procedure handling error reporting. The Error event procedure in the Iu UP can be triggered by:

-
An error detected by the Iu UP functions (by receiving an erroneous frame or by receiving a frame with unknown or unexpected data);

-
A request by the upper layers;

-
An Error event frame over the Iu UP protocol.

The error can be reported either by:

-
An Error event frame over the Iu UP protocol;

-
An Iu UP Status Indication to upper layers (e.g. to be used by O&M).

When an Error event is reported, either by an Iu-UP-Status-Indication, or by an Error event frame the following information shall be included:

-
Type of the error (syntactical error, semantical error or other error);

-
Error distance, i.e. information where the error occurred.

6.7.2
Error detected by Iu UP functions

When an error is detected within the Iu UP functions (by receiving a frame containing erroneous, unknown or unexpected data) one of the following actions is taken depending on the type of the error:

1.
Error indicated to upper layers by sending a Iu-UP-Status-Indication primitive;

2.
Error event frame sent;

3.
Error event frame sent and error indicated to upper layers by sending a Iu-UP-Status-Indication primitive;

4.
No action.

6.7.3
Request by upper layers

When the IU UP receives an Iu-UP-Status-Request indicating Error event then an Error event frame should be sent over the Iu UP protocol indicating the appropriate error type.

6.7.4
Error event frame over the Iu UP protocol

When an Error event frame is received over the Iu UP protocol an Iu-UP-Status-Indication with 'Error event' information indicating the error type should be made to the upper layers. The Error event report contains a 'Cause value' that tells the type of the error. The Error event report also contains a field 'Error distance' that tells the distance to the entity reporting the error event. The 'Error distance' is 0 when the error is originally sent. When an Error event report is forwarded the 'Error distance' is incremented by one.

7.2
Primitives towards the upper layers at the RNL SAP

7.2.1
General

The Iu UP protocol layer interacts with upper layers as illustrated in the figure above. The interactions with the upper layers are shown in terms of primitives where the primitives represent the logical exchange of information and control between the upper layer and the Iu UP protocol layer. They do not specify or constrain implementations.

The following primitives are defined:

-
Iu-UP-DATA;

-
Iu-UP-STATUS;

-
Iu-UP-UNIT-DATA.

Table 1: Iu UP protocol layer service primitives towards the upper layer at the RNL SAP

	Primitive
	Type
	Parameters
	Comments

	Iu-UP-DATA
	Request
	Iu-UP-payload
	Subflow 1 SDU, ..., Subflow n SDU

	
	
	Iu-UP-control
	RFCI

	
	
	
	FQC

	
	
	
	Frame Number

	
	Indication
	Iu-UP-payload
	Subflow 1 SDU, ..., Subflow n SDU

	
	
	Iu-UP-control
	RFCI

	
	
	
	FQC

	
	
	
	Frame Number

	Iu-UP-Status
	Indication
	Iu-UP-Procedure-Control
	Error Cause, Error Distance

	
	
	
	Complete protocol data for Initialisation, Rate Control, Time Alignment and Error Event

	
	
	
	

	
	
	
	

	
	Request
	Iu-UP-Procedure-Control
	Error Cause

	
	
	
	Complete protocol data for Initialisation, Rate Control, Time Alignment and Error Event

	
	
	
	

	Iu-UP-UNIT-DATA
	Request
	Iu-UP-payload
	

	
	Indication
	Iu-UP-payload
	


Primitive usage is a function of the mode of operation of the Iu UP protocol. Table 2 provides the association between Iu UP primitives towards the upper layers and the Iu UP modes of operation.

Table 2: Iu UP protocol layer service primitives related to the Iu UP mode
of operation and function within the mode of operation

	Primitive
	Type
	Mode of Operation

	Iu-UP-DATA
	Request
	SMpSDU

	
	Indication
	SMpSDU

	Iu-UP-Status
	Request
	SMpSDU

	
	Indication
	SMpSDU

	Iu-UP-UNIT-DATA
	Request
	TrM

	
	Indication
	TrM


7.2.2
Iu-UP-DATA-REQUEST

This primitive is used as a request from the upper layer Iu NAS Data Stream entity to send the RAB subflow SDU(s) on the established transport connection. This primitive includes the RFCI, the Frame Number and FQC information of the payload.

The Iu UP protocol layer forms the Iu UP data frame, the Iu Data Stream DU being the payload of the Iu UP frame, and transfers the frame by means of the lower layer services.

7.2.3
Iu-UP-DATA-INDICATION

This primitive is used as an indication to the upper layer entity to pass the Iu NAS Data Stream User Plane information of a received Iu UP frame.

This primitive includes the RFCI, the Frame Number and FQC information of the payload.

This primitive may also include information aiming at informing the upper layers of a faulty situation that relates to the payload included in the primitive.

7.2.4
Iu-UP-STATUS-REQUEST

This primitive is used to pass control procedureinformation from the upper layer.

This primitive shall contain the complete protocol data for the respective procedure.

7.2.5
Iu-UP-STATUS-INDICATION

This primitive is used to pass control procedure information to the upper layer.

This primitive shall contain the complete protocol data for the respective procedure.

7.2.6
Iu-UP-UNIT-DATA-REQUEST

This primitive is used as a request from the upper layer to send an Iu UP payload on the established transport connection.

The Iu UP protocol layer transfers the Iu Data Stream DU by means of the lower layer services without adding any protocol header overhead.

7.2.7
Iu-UP-UNIT-DATA-INDICATION

This primitive is used as an indication to the upper layer entity to pass the Iu UP payload.

7.3.2
ATM/AAL2 based Transport layer

7.3.2.1
General

When the Iu UP protocol layer uses the services of an ATM/AAL2 transport, it uses an established AAL2 connection for transferring frames between the peer TNL-SAPs at both ends of the Iu User plane access points. The Transport Network Control Plane over Iu handles the signalling to establish and release the AAL2 call connections.
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