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6
Support mode

6.1
General

6.1.1
Operation of the Iu UP in Support mode

The Iu UP protocol layer in Support mode is present for data streams that need frame handling in the UP.

The two strata communicate through a Service Access Point for Non Access Stratum (NAS) Data Streams. There can be one or several data streams towards one Iu UP protocol instance. These non-access stratum data streams need to be co-ordinated in the Non-Access Stratum.

6.1.2
Interfaces of the Iu UP protocol layer in Support mode

As part of the Access Stratum responsibility, the Iu UP protocol layer in support mode provides the services and functions that are necessary to handle non access stratum data streams. The Iu UP protocol layer in support modeis providing these services to the UP upper layers through a Dedicated Service Access Point used for Information Transfer as specified in [5].

The Iu UP protocol layer in support mode is using services of the Transport layers in order to transfer the Iu UP PDUs over the Iu interface.

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 (FFS);

-
Handling of abnormal event (TBD);

-
Frame Quality Classification.

6.3
Services Expected from the UP Data Transport layer

The Iu UP protocol layer expects the following services from the Transport Network Layer:

-
Transfer of user data.

6.4
Functions of the Iu UP Protocol Layer in Support mode

6.4.1
Functional model of the Iu UP Protocol Layer in Support mode
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Figure 4: Functional model of the Iu UP protocol layer in Support mode

The Iu UP protocol layer in Support mode is made of three sets of functions:

1)
Frame Handler function

2)
Procedure Control functions

3)
Non Access Stratum Data Streams specific functions.

6.4.2
Frame Handler function

This function is responsible for framing and de-framing the different parts of an Iu  UP protocol frame. This function takes the different part of the Iu UP protocol frame and set the control part field to the correct values. It also ensures that the frame control part is semantically correct. This function is responsible for interacting with the Transport layers. This function is also responsible for the CRC check of the Iu UP frame header.

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 downlink rates among the rates that can be controled by UTRAN. The set of rates is represented by an RFCI bitmap. 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 (FFS): is the procedure that controls the information exchanged over the Iu related to the sending time of Iu UP frames. The function controlling this procedure interacts with functions outside of the Iu UP protocol layer. 

-
Handling of Abnormal Event (TBD): 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.

6.4.4
Non Access Stratum Data Streams specific function(s)

These functions are responsible for a “limited” manipulation” of the payload and the consistency check of the frame number. If a frame loss is detected due a gap in the sequence of the received frame numbers, this shall be reported to the procedure control function. These functions are responsible for the CRC check and calculation of the Iu UP frame payload part. These functions are also responsible for the Frame Quality Classification handling as described below.

These functions interact with the upper layers through a SAP by exchanging Iu data stream blocks of Iu UP frame payload. These functions also handles the padding and depadding of the Iu UP frame payloads when needed.
These functions interact with the procedure control functions.

These functions provide service access to the upper layers for the procedure control functions.

6.4.4.1
Frame Quality Classification function

6.4.4.1.1
General

On the Iu UP in Support Mode the frames are classified with the Frame Quality Classifier (FQC). This classifying is based on the radio frame classification and the setting of the RAB attributes ‘Delivery of erroneous SDUs’. The RAB attribute ‘Delivery of erroneous SDUs’ tells if erroneous frames shall be delivered or not.

Figure 5 below shows the main input and output information for frame quality classification function on the Iu UP.
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Figure 5: Frame quality classification in Iu UP
6.4.4.1.2
Handling of FQC information

In SRNC on the sending side, the Support Mode Functions takes as input the radio frame quality information together with the frame. Based on this, the FQC is set for the frame, a CRC is added, if needed and the frame is sent to CN. The following table is shows the FQC field setting:

Delivery of erroneous SDUs
Radio Frame Classification
Action taken in SRNC on the sending side

Yes
Bad
Set FQC to ‘bad’

No
Bad
Drop frame

Not Applicable
Any value
Set FQC to good

Any value
Good
Set FQC to good

The Support Mode Functions in CN on the receiving side makes a CRC check of the frame payload, if CRC is present and passes the frame and the frame quality classification information through the RNL-SAP.

Delivery of erroneous SDUs
CRC check result
Actions taken at CN on the receiving side

Yes
Not OK
Frame forwarded with FQC set to ‘bad’

No
Not OK
Drop frame, send Iu-UP-Status primitive indicating ‘No data’ at the RNL-SAP 

Not Applicable
Any result
Frame forwarded with FQC as set by UTRAN

Any value
OK
Frame forwarded with FQC as set by UTRAN

The Support Mode Functions in CN on the sending side adds a CRC, if necessary to the frame payload and passes it together with the FQC (in the transcoded case always set to good).

The Support Mode Functions in SRNC then makes a CRC-check, if CRC present. Based on the received FQC and eventually the CRC check, decision is made whether to deliver the frame or not.

Delivery of erroneous SDUs
FQC
CRC check
(if payload CRC present)
Actions taken at SRNC on the receiving side

Yes
Bad
Any result
Drop frame

No
Any value
Not OK
Drop frame

N/A
Any value
Any result
Pass the frame to radio interface protocols

Any value
Good
OK
Pass the frame to radio interface protocols

NOTE:
The case where SRNC receives a frame with the FQC set to bad, corresponds to a TFO or TrFO case. The frame is then trashed by the receiving RNC since there is currently no means to pass down to the UE the frame quality indicator.

6.5
Elementary procedures

6.5.1
General

It shall be possible to perform any of the control procedures regardless of the user data transmission.

6.5.2
Transfer of User Data procedure

6.5.2.1
Successful operation

The purpose of the transfer of user data procedure is to transfer Iu UP frames between the two Iu UP protocol layers at both ends of the Iu interface. Since an Iu UP instance is associated to a RAB and a RAB only, the user data being transferred only relate to the associated RAB.

The procedure is controlled at both ends of the Iu UP instance i.e. SRNC and the CN.

The transfer of user data procedure is invoked whenever user data for that particular RAB needs to be sent accross the Iu interface.

The procedure is invoked by the Iu UP upper layers upon reception of the upper layer PDU and associated control information: RFCI.

In SRNC, the upper layers may deliver a frame quality classification information together with the RFCI.

The NAS Data streams functions makes the padding of the payload (if needed) so that the Iu UP frame payload will be an integer number of octets. Then the NAS Data streams functions perform, if needed, CRC calculation of the Iu frame payload and passes the Iu UP frame payload down to the frame handler together with the RFCI.

The frame handler function retrieves the frame number from its internal memory, format the frame header and frame payload into the appropriate PDU Type and sends the Iu UP frame PDU to the lower layers for transfer across the Iu interface.

Upon reception of a user data 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. If correct, the frame handler stores the frame number and passes the Iu UP frame payload and associated CRC, if any to the NAS Data Streams functions. The received RFCI is passed to the Procedure Control Function.

-
The NAS Data Streams functions check the payload CRC, if any. If the RFCI is correct and matches the Iu UP frame payload as indicated by the Procedure Control functions the NAS Data Streams removes the padding bits from the Iu UP frame payload based on the RFCI information. Then the NAS Data Streams forwards to the upper layers the RFCI and the payload.
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Figure 6. Successful Transfers of User Data

6.5.2.2
Unsuccessful operation

If the Iu UP frame carrying the user data is uncorrectly formatted or cannot be correctly treated by the receiving Iu UP protocol layer, the Iu UP protocol layer shall either discard the frame or pass it to the upper layers with a frame classification indicating a corrupted frame. This decision is based on configuration data of the Iu UP instance for that particular RAB (i.e. if the RAB requests delivery of corrupted frame)..

If the Iu UP protocol layer detects a frame loss because of a gap in the received frame number sequence while the frame number does not relate to time (see section Time Alignment), the receiving Iu UP protocol layer shall report to the procedure control function.
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Figure 7. Unsuccessful Transfers of User Data: 1) Corrupted Frame, 2) Detection of Frame loss

6.6
Elements for Iu UP communication in Support mode
6.6.1
General

In this specification the structure of  frames will be specified by using figures similar to Figure x below.

Bits


Number of Octets

7
6
5
4
3
2
1
0


Field 1
Field 2
1
Octet 1
Header part

Field 3


Field 4
2
Octet 2


Field 4 continue
Spare

Octet 3


Field 6
2
Octet 4

Octet 5
Payload part

Field 6 continue
Padding




Figure x: Example frame format
Unless otherwise indicated, fields which consist of multiple bits within a octet will have the more significant bit located at the higher bit position (indicated above frame in Figure x). In addition, if a field spans several octets, more significant bits will be located in lower numbered octets (right of frame in Figure x).

On the Iu interface, the frame will be transmitted starting from the lowest numbered octet. Within each octet, the bits are sent according decreasing bit position (bit position 7 first).

Spare bits should be set to 0 by the sender and should not be checked by the receiver.

The header part of the frame is always an integer number of octets. The payload part is octet rounded (by adding ‘Padding’ when needed).
6.6.2
Frames 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



Figure 13: 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)

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



Figure 14: 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)

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 15 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 15 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

Spare
Procedure Indicator
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Reserved for procedure data
0-n
Frame payload part

Figure 15: 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.
6.6.1.3.4.2
Rate Control

The Figure below specifies how the rate control procedure is coded when the rate control uses only RFCI indicators.

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

Spare
Procedure Indicator (=1)
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Spare
Rate control type (=0)
Number of RFCIs (N)
1
Frame payload part

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

0–n


Figure 19: Iu UP PDU Type 14 Format used for Rate Control

The Figure below specifies how the rate control procedure is coded when both RFCI indicators and Downlink send intervals are used.

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 (=1)
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Spare
Rate Contr. Type (=1)
Number of RFCI Indicators (N)
1
Frame payload part

RFCI 0 Ind.
Downlink send interval (for RFCI 0)
RFCI 1 Ind.
Downlink send interval (for RFCI 1)
0–n


…
…
RFCI N-2 Ind
Downlink send interval (for RFCI N-2)



 RFCI N-1 Ind.
Downlink send interval (for RFCI N-1)
Padding




Figure 20: Iu UP PDU Type 14 Format used for Rate Control
6.6.3.Y


Payload CRC

Description: This field contains the CRC of all the fields (including Padding) of the Frame Payload. The CRC is a 10-bit checksum based on the generator polynom G(D) = D10+ D9+D5+D4+D1+1.With this CRC all error bursts shorter than 11 bits are detected, as well as all odd number of bits faulty (and two-bit faults) when the protected area is shorter than 500 bits (max 62 octets). 

Field length: 10 bits

6.6.3.X


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
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