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6.2
Iu UP Protocol layer Services in Support mode

Support mode for predefined SDU size Service

The following functions are needed to support this mode:

-
Transfer of user data;

-
Initialisation;

-
Rate Control;

-
Time Alignment;

-
Handling of error event;

-
Frame Quality Classification.

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 set of permitted rates among the rates that can be controled. 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.

-
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.

6.5.4 Time Alignment procedure
6.5.4.1
Successful operation

The purpose of the time alignment procedure is to minimise the buffer delay in RNC by controlling the transmission timing in the peer Iu UP protocol layer entity.

The time alignment procedure over Iu UP is controlled by SRNC.

The time alignment procedure is invoked whenever the SRNC detects the reception of Iu UP PDU at an inappropriate timing that leads to an unnecessary buffer delay. The actual detection of the trigger in SRNC is an internal SRNC matter and is out of the scope of this specification.

The Iu UP protocol layer entity in SRNC indicates the peer entity the necessary amount of the delay or advance adjustment in the number of 500 µs steps.
A supervision timer T TA is started after sending the Iu UP time alignment frame. This timer supervises the reception of the time alignment acknowledgement frame.
The requested Iu UP protocol layer entity in the peer node adjusts the transmission timing by the amount as indicated by SRNC.
If the time alignment frame is correctly formatted and treated by the receiving Iu UP protocol layer and the time alignment is treated correctly by the upper layers, this latter sends an time alignment acknowledgement frame.

Upon reception of a time alignment acknowledgement frame, the Iu UP protocol layer in the SRNC stops the supervision timer T TA.

The procedure can be signalled at any time when transfer of user data is not suspended by another control procedure.
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Figure 15. Successful Time Alignment

6.5.5.2
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 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 Iu UP 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 T TA.

If the Iu UP protocol layer in RNC receives a Time Alignment frame (e.g. at TrFO case) a NACK shall be sent with the cause value “Time Alignment not supported”.
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Figure 16. Unsuccessful Time Alignment: 1) N TA negative acknowledgements or 2) N TA timer expiries
6.6.2.3.4.3
Time Alignment
The Figure below 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-m



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

6.6.3.16
Error Cause value

Description: Cause value is used to indicate what kind of error caused the error.

0: CRC error of frame header
1: CRC error of frame payload 
2: Unexpected frame number
3: Frame loss
4: PDU type unknown
5: Unknown procedure
6: Unknown reserved value
7: Unknown field
8: Frame too short
9: Missing fields
10–15: spare

16: Unexpected PDU type 
18: Unexpected procedure
19: Unexpected RFCI
20: Unexpected value
21–41: spare

42: Initialisation failure
43: Initialisation failure (timer expiry)
44: Initialisation failure (repeated NACK)
45: Rate control failure
46: Error event failure
47: Time Alignment not supported
48: Requested Time Alignment not possible
49–63: spare


Value range: {0–15 Used for syntactical protocol errors,  16–41 Used for semantical protocol errors, 42–63 Used for other errors}

Field length: 6 bit

6.6.3.17
Rate Control Type

Description: Specifies the type of Rate control the current frame relates to. There are two types of Rate control:

-
Rate control for fixed periodicity services. Only RFCI indicators present.

-
Rate control for services with varying periodicity. RFCI indicators and Downlink send interval present. 

Value range: {0=Rate control using only RFCI indicators, 1=Rate control including both RFCI indicators and Downlink send interval}

Field length: 1 bit

6.6.3.18
Downlink send interval

Description: Specifies the Interval the downlink frames should be sent.

Value range: {0=10ms, 1=20ms, 2=40ms, 3–7= Spare}

Field length: 3 bit

6.6.3.19
Padding

Description: This field is an additional field used to make the frame payload part an integer number of octets when needed. Padding is set to 0 by the sender and is not interpreted by the receiver.

Value range: {0–127}

Field length: 0–7 bits
6.6.3.20

Time alignment

Description: Time alignment indicates the amount the sending time should be advanced or delayed.
0: Reserved
1: Delay 1*500(s
…
80: Delay 80*500(s
81–127 Reserved
128: Reserved
129: Advance 1*500(s
…
208: Advance 80*500(s
209–255 Reserved

Value range: {0: Reserved, 1–80: used for delay, 81–128: Reserved, 129-208 used for advance, 209–255: Reserved}

Field length: 8 bit
6.6.4
Timers

T INIT

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.
T TA

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.
6.6.5

Maximum values of repetition counters
N INIT
Maximum number of repetitions of an Initialisation frame due to failure at the Initialisation procedure.

N RC
Maximum number of repetitions of a Rate Control frame due to failure at the Rate Control procedure.

N TA
Maximum number of repetitions of a Time Alignment frame due to failure at the Time Alignment procedure.

6.7.6
List of errors in Iu UP

Error Type
Error Cause 
Recommended action by Error event procedure
Possibly detected by function
Comment

Syntactical
Bit error in Frame payload (CRC check)
No action
NAS data streams functions
Handled by Frame Quality Classification, when applied


Bit error in Frame Header (CRC check)
Iu-UP-Status-Indication(Error event)
Frame handler functions
Frame trashed


Unexpected Frame Number
Iu-UP-Status-Indication(Error event)
NAS data streams functions



Frame loss
Iu-UP-Status-Indication(Error event) and Error event frame
NAS data streams functions



Unknown PDU type
Iu-UP-Status-Indication(Error event) and Error event frame
Frame handler functions



Unknown procedure
Iu-UP-Status-Indication(Error event) and Error event frame
Frame handler functions



Unknown or unexpected value
Iu-UP-Status-Indication(Error event) and Error event frame
Procedure control functions



Frame too short
Iu-UP-Status-Indication(Error event) and Error event frame
Frame handler functions



Missing fields
Iu-UP-Status-Indication(Error event) and Error event frame
Frame handler functions


Semantical
Unexpected PDU type
Iu-UP-Status-Indication(Error event) and Error event frame
Frame handler functions



Unexpected procedure
Iu-UP-Status-Indication(Error event) and Error event frame
Frame handler functions



Unexpected RFCI
Iu-UP-Status-Indication(Error event) and Error event frame
NAS data streams functions



Unexpected value
Iu-UP-Status-Indication(Error event) and Error event frame
Procedure control functions


Other error
Initialisation failure (outside Iu UP)
Error event frame
Function outside Iu UP



Initialisation failure (network error, timer expiry)
Iu-UP-Status-Indication(Error event)
Procedure control functions



Initialisation failure (Iu UP function error, repeated NACK)
Iu-UP-Status-Indication(Error event)
Procedure control functions



Rate control failure
Iu-UP-Status-Indication(Error event)
Procedure control functions



Error event failure
Iu-UP-Status-Indication(Error event)
Procedure control functions



Time Alignment not supported
Iu-UP-Status-Indication(Error event)
Procedure control functions



Requested Time Alignment not possible
Iu-UP-Status-Indication(Error event)
Function outside Iu UP


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 constraint 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




Iu-UP-control
RFCI


Indication
Iu-UP-payload




Iu-UP-control
RFCI




FQC

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




Initialisation




RFCI indicators,

Downlink send intervals (when applicable)




Time Alignment


Request
Iu-UP-Procedure-Control
Error Cause




RFCI indicators,

Downlink send intervals (when applicable)




Time Alignment ACK/NACK

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



Indication
Iu-UP-payload


Primitive usage is function of the mode of operation of the Iu UP protocol. The following table provides the association between Iu UP primitives towards the upper layers and the Iu UP mode 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 a RAB SDU on the established transport connection. This primitive also includes the RFCI of the payload information included in the primitive.

The Iu UP Frame 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 also includes the RFCI of the payload information included in the primitive.

At the RNL-SAP, this primitive may include an Frame Quality Classification indication.

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 down to the Iu UP, the rate control information necessary for changing the permitted rate(s) in the reverse direction over Iu. The rate control information consists of RFCI indicators and (when applicable) downlink send intervals.

This primitive is also used to report that a fault has been detected.
This primitive is also used for acknowledgement and negative acknowledgement of the timing alignment.
7.2.5
Iu-UP-STATUS-INDICATION

This primitive is used to report to the upper layer entity that a fault has been detected. The information concerning that fault is characterised by the Abnormal event information passed to the upper layer.

This primitive is also used in the context of the initialisation control procedure to pass to the upper Iu DS layer e.g. the RFC set and the associated RFCIs to be used in the communication phase.

This primitive is used to indicate to the upper layers the set of permitted rate(s) in the reverse direction over Iu. The set of permitted rate(s) is represented by RFCI indicators and (when applicable) downlink send intervals.

This primitive is also used to indicate when a frame has been dropped as a result of frame quality classification handling.
This primitive is also used to indicate to the upper layers the Time alignment information, i.e. the amount of delay or advance the frame sending should be adjusted with.


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.

Annex C (Informative):
Open Issues of the Iu UP

This annex contains information related to open issues left in the Iu UP protocol.

1)
Handling of Abnormal Event and Error Handling;

2) Timing over Iu.
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