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Elements for lu UP communication in Support mode

General
In this specification the structure of frames will be specified by using figures similar to Figure x below.
Bits
£
o
T |8
7|2
S,
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
1
Field 6 1% Octet 4 Payload
part
Field 6 continue (This greyed area is not part of the 4 bits
frame)

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 framein Figure x). In addition, if afield spans several octets, more significant
bits will be located in lower numbered octets (right of frame in Figure x).

On the lu 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 octet rounded. The payload part does not have to be octet rounded.

6.6-1Frames Format for predefined size SDUs

6.6.1.1 PDU Type 0

| PDU Type 0 is defined to transfer user data over the lu UP in support mode for pre-defined SDU sizesmede. Error
detection scheme is provided over the lu UP for the payload part.
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The following shows the [u frame structure for PDU type O of the lu UP protocol at the SAP towards the transport layers
(TNL-SAP):

Bits
£
93
© g
o3
=
7 6 5 4 3 2 1 0
PDU Type_(=0) Frame Number 1 Frame
Control
Part
FQC RFCI 1
PO e O Dovdond 0O Payload CRC 2 Frame
PDU type 0 Header CRC ggrencllf,art
PDU-type-0-Payload CRC
Payload Fields 0-n/8 | Frame
Payload
part

Figure 13: lu UP PDU Type 0 Format

The lu UP PDU Type 0 is made of three parts:

1) luUP Frame Control part (fixed size)
| 2) IuUP Frame Check Sum part (fixed size)
3) luUP Frame Payload part (pre-defined SDU sizes)

The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type O Frame Header.

6.6.1.2 PDU Type 1

| PDU Type 1 isdefined to transfer user data over the lu UP in support mode for pre-defined SDU sizes+ede when no
payload error detection scheme is necessary over |u UP (i.e. no payload CRC).
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The following shows the [u frame structure for PDU type 1 of the lu UP protocol at the SAP towards the transport layers
(TNL-SAP):

Bits
£
93
© g
L
=
7 6 5 4 3 2 1 0
PDU Type_(=1) Frame Number 1 Frame
Control
Part
FQC RFCI 1
Header CRCSpare Spare 1 Frame
Check
BU-type-1-Header CRC Sum Part
Payload Fields 0-n/8 | Frame
Payload
part

Figure 14: lu UP PDU Type 1 Format

The lu UP PDU Type 1 is made of three parts:

1) luUP Frame Control part (fixed size)
| 2) 1uUP Frame Check Sum part (fixed size)
3) luUP Frame Payload part (pre-defined SDU sizes)

The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 1 Frame Header.
‘ 6.6.1.3 PDU Type 145

6.6.1.3.1 General

PDU Type 145 is defined to perform control procedures over the lu UP in support mode for pre-defined SDU sizes
mede. The control procedure isidentified by the procedure indicator. The Frame Payload contains the data information
related to the control procedure.

| Figure 15 below shows the lu frame structure for PDU Type 145 of the lu UP protocol at the SAP towards the transport
layers (TNL-SAP):
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Bits
g
g3
© g
w -~
e
7 6 5 4 3 2 1 0
PDU Type_(=14) Ack/Nack (=0 PDU Type 145 1 Frame
i.e. procedure) Frame Number Control
Part
Spare Procedure Indicator 1
PDU type 15 payload CRC Payload CRC 1 Frame
Checksu
PDU-type-15-hHeader CRC m Part
PDU-type-15-pPayload CRC 1
Reserved for procedure data 0-n/8 | Frame
payload
part

Figure 15: lu UP PDU Type 145 Format for procedure sending

The lu UP PDU Type 145 is made of three parts:

1) luUP Frame Control part (fixed size)
| 2) IuUP Frame Check Sum part (fixed size)
3) luUP Frame Payload part (variable length, rounded up to octet)

’ The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 145 Frame Header.

6.6.1.3.2 Positive Acknowledgement

| When the PDU Type 145 is used to positively acknowledge a control procedure, the PDU Type 145 frame takes the
following structure at the TNL-SAP:

Bits
£
93
© g
i
=4
7 6 5 4 3 2 1 0
PDU Type_(=14) Ack/Nack (=1 PDU Type 145 1 Frame
i.e. Ack) Frame Number Control
Part
Spare Procedure Indicator 1
(indicating the procedure being
positively acknowledged)
Seare Spare 1 Frame
Checksu
PDU-type-15-hHeader CRC m Part
Spare 1
Figure 16: lu UP PDU Type 145 Format for positive acknowledgement
The lu UP PDU Type 145 for positive acknowledgment is made of two parts:

1) luUP Frame Control part (fixed size)
| 2) 1uUP Frame Check Sum part (fixed size)
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The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 145 Frame Header for
positive acknowledgement.

6.6.1.3.3 Negative Acknowledgement

When the PDU Type 145 is used to negatively acknowledge a control procedure, the PDU Type 145 frame takes the
following structure at the TNL-SAP:

Bits
£
93
T8
wn -
=3
7 6 5 4 3 2 1 0
PDU Type (=14) Ack/Nack (=2 PDU Type 145 1 Frame
i.e. Nack) Frame Number Control
Part
Spare Procedure Indicator 1
(indicating the procedure being
negatively acknowledged)
Spare Spare 1 Frame
Checksu
PBU-type-15-hHeader CRC m Part
Spare 1
Cause Indicator 1 Frame
payload
part

Figure 17: lu UP PDU Type 145 Format for negative acknowledgement

The lu UP PDU Type 145 for negative acknowledgment is made of three parts:

1. luUP Frame Control part (fixed size)
2. luUP Frame Check Sum part (fixed size)
3. luUP Frame Payload part (fixed size)

The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 145 Frame Header for
negative acknowledgment.

6.6.1.3.4 Procedures Coding

6.6.1.3.4.1 Initialiszation

The Figure below specifies how the initialiszation procedure frame is coded.
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Bits
g
23
O
w -~
e
7 6 5 4 3 2 1 0
PDU Type (=145) Ack/Nack (=0. | PDU Type 145 1 Frame
l.e. Procedure) Frame Control
Number Part
Spare Procedure Indicator (=0) 1
Po o AE covdond RO Payload CRC 2 Frame
Checksum
PDBU-typel5-hHeader CRC part
PDU-typel5pPayload CRC
Spare Number of subflows per | Chain 1 Frame
RFECI (N) lind payload
art
Spare | LI 1% RFCI 1 P
| Data-oflLength of subflow 1-ferRFCH lor2
(dep. LI)
| Data-ofliLength of subflow 2 to N-ferRFC!H (N-1)x(1
or 2)
Spare ‘ LI ‘ 2" RFCI 1
| Bata-efLength of subflow 1ferRECH lor2
(dep. LI)
| Data-ofiLength of subflow 2 to N-ferRFCH (N-1)x(1
or 2)

’ Figure 18: lu UP PDU Type 145 used for Initialiszation

6.6.1.3.4.2 Rate Control

’ The Figure below specifies how the rate control procedure frame is coded.
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Bits
g
g3
3§
w -~
e
7 6 5 4 3 2 1 0
PDU Type_(=14) Ack/Nack (=0 PDU Type 145 1 Frame
i.e. Procedure) Frame Number Control
Part
Spare Procedure Indicator (=1) 1
PDU-type 15 payload CRC Payload CRC 1 Frame
Checksu
PBU-type-15-hHeader CRC m Part
PBU-type-15-pPayload CRC 1
Spare Number of RFCls-tadicator (N) 0-n/8 | Frame
payload
RECIO | RECI1 | ... RFCI | — part
Ind.Pa | Ind N-1
dding Ind [EEEE-
when RFCH Ind
neede
&40) PEclond

Figure 19: lu UP PDU Type 145 Format used for Rate Control
6.6.1.3.4.3 Time Alignment (FFS)

6.6.1.3.4.4 Abnormal Event (TBD)
Thisisto be defined

6-6-2Coding of information elements in framesFrames-content definition-and
Frames-coding

6.6.2.36.6.1.4 PDU Type

Description: The PDU type indicates the structure of the lu UP frame. The field takes the value of the PDU Type it
identifies: i.e. 0 for PDU Type 0. The PDU typeisin bit 4 to bit 7 in the first octet of the frame.

Valuerange: {0-14, 15=reserved for future PDU type extensions}

Field length: 4 bits

6-6-2.56.6.1.5 Ack/Nack

Description: The Ack/Nack field tellsif the frameisa:
e _-acontrol procedure frame

e -eran positive acknowledgement (ACK) of a control procedure frame
e anegative acknowledgement (NACK) for-of acontrol procedure frame.-

Valuerange: {0=control procedure frame, 1=ACK, 2=NACK, 3=spare}

Field length: 2 bits
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Valoe T
o (Lresniresnatiag
1 Ack
2 Nack
3 Spare

6-6-216.6.1.6 Frame Number

Description: The lu UP frame numbering is handled by a Frame Number. The purpose of the Frame Number isto
provide the receiving entity with a mechanism to keep track of lost lu UP frames. For a given user data connection, there
is no relations between the frame numbers of frames sent in the downlink direction and the frame numbers of frames
sent in the uplink direction.

Valuerange: {0-15}

Field length: 4 bits

6.6-2.26.6.1.7 PDU Type 145 Frame Number

Description: The lu UP frame numbering is handled by a Frame Number. The purpose of the PDU Type 145 Frame
Number isto provide the receiving entity with a mechanism to keep track of lost lu UP frames.

It isalso used to relate the acknowledgment frame to the frame being acknowledged i.e. the same PDU Type 145 Frame
Number is used in the acknowledgement frame as the one used in the frame being acknowledged.

Valuerange: {0-3}

Field length: 2 bits
Thevalue range of the PDU Type 15 Frame numberis 0-3.

6.6-2.176.6.1.8 Frame Quality Classification (FQC)

Description: Frame Quality Classification is used to classify the lu UP frames depending on whether errors have
occurred in the frame or not. Frame Quality Classification is dependent on the RAB attribute ‘ Delivery of erroneous
SDUSs'.

Valuerange: { 0=frame good, 1=frame bad, 2-3=spare}

Field length: 2 bits

|=o et e
e Frame-good
= |=romacbod
2 Spare
3 Spare

6.6-2:46.6.1.9 RAB sub-Flow Combination Indicator (RFCI)
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Valuerange: {0-62, 63=RFCI not applicable}

Field length: 6 bits

6-6-2.66.6.1.10 Procedure Indicator
Description: The Procedure Indicator identifies the control procedure in the current frame.

Valuerange: {O=initialization, 1=rate control, 2=time alignment, 3=abnormal event, 4-15=spare}

Field length: 4 bits

oo LAbmermalmuenh
= e oo

6-6-2.76.6.1.11 PBU-type-O-Header CRC

Description: Thisfield contains the CRC of al fieldsin Frame Control Part. The CRC is a 6-bit checksum based on the
generator polynom G(D) = D®+D*+D*D?*+D*+1.

With this CRC all error bursts shorter than 7 bits are detected, aswell asall odd number of bits faulty (and two-bit
faults) when the protected area is shorter than 24 bits, (max 3 octets).

Field length: 6 bits

6.6-2.86.6.1.12 PBU-type-O-Payload CRC

Description: Thisfield contains the CRC of the Frame Payload. The CRC is a 10-hit checksum based on the generator
polynom G(D) = D%+ D°+D>+D*+D*+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
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6-6-2126.6.1.13 Chain Indicator

Description: Chainindicator is used to indicate whether the control procedure frame isthe last frame related to the
control procedure.

Valuerange: {O=thisframeis the |last frame for the procedure, 1=additional frames will be sent for the procedure}

Field length: 1 bit

he Chai i . hisi ot § .
he Chai i . his i | ‘ .

6:6-2-136.6.1.14 Number of Subflows per RFCI

Description: Number of Subflows per RFECI field indicates the number of subflows the RAB is made of. It is used to
decode the SDU size information data lengths. All RFECs consist of the same number of subflows within a specific
RAB.

Valuerange: {O=reserved, 1-7}

Field length: 3 bits

B O e i e B

6:6-2.146.6.1.15 Length Indicator (LI)
Lk-Description: Length Indicator, indicates if 1-{+=0} or 2-(L}+=1} octetsis used for the RAB subflow size information.
: I I bits| : low.

Valuerange: {0=one octet used, 1=two octets used}

Field length: 1 bit

6-6-2156.6.1.16  Number of RFCls-tnrdicator

Description: Number of RFCls tadicater-indicates the number of RFClstadieators present in the control procedure
frame.

Valuerange: {0-63}

Field length: 6 bits
Number-of RFCI-Indicator canrange from 0-to 63:

6:6-2.166.6.1.17 RFCI n Indicator

Description: RFCI n Indicator points to an RFCI number e.g. RFCI O Indicator-0 points to RFCI 0, RFCI 1 Indicator-1
pointsto RFCI 1, etc...
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Valuerange: {0=RFCI alowed, 1=RFCI barred}

Field length: 1 bit

6-6-2-186.6.1.18 Cause Indicator
Description: Cause field is used to indicate the reason for the control procedure execution.

Valuerange: {O=reserved, 1=frame format error, 2-15=spare,16=unknown field, 17-255=spare}

Field length: 8 bits

éﬁ

6-6-3Timers

T INIT

This Timer is used to supervise the reception of the initialisation acknowledgement frame from the peer lu UP instance.
ThisTimer is set by O&M.
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6.4.2 Frame Handler function

This function is responsible for framing and de-framing the different parts of an lu UP
protocol frame. This function takes the different part of the lu 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 lu UP frame header. The lu UP
frame with header CRC check error is discarded.
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8.6.3 Initialisation procedure

8.6.3.1  Successful operation

This procedure is mandatory for RABs using the support mode for predefined SDU size. The purpose of the
initialisation procedure is to configure both termination points of the lu UP with the RFCls and associated RAB Sub
Flows SDU sizes necessary during the transfer of user data phase. Additional parameters may also be passed.

Theinitialisation procedure is always controlled by the entity in charge of establishing the Radio Network Layer User
Planei.e. SRNC.

Theinitialisation procedure is invoked whenever indicated by the lu UP Procedure Control function e.g. as aresult of a
relocation of SRNS or at RAB establishment over lu.

When this procedure isinvoked all other lu UP procedures are suspended until termination of the initialisation
procedure.

The SRNC allocates an indicator to each RAB sub-Flow Combination (RFCI). The association of indicatorsto RAB
Flow Combinationsis valid in the lu UP until a new initialisation procedure is performed or the connection is
terminated.

The procedure control function may also generate additional lu UP protocol parameters necessary for the RAB service
to operate properly over |u.

To each RAB sub-Flow combination indicator is associated the size of each RAB sub-Flow SDU of that combination.
Thelist of RAB Flow Combination Indicators and their respective SDU sizes constitutes the RAB sub-Flow
Combination set passed over the lu UP in theinitialisation framei.e. into an appropriate lu UP PDU Type.

The first RAB sub-Flow Combination proposed in the list of RAB sub-Flow Combination indicates the initial RAB sub-
Flow Combination i.e. the first RAB sub-Flow Combination to be used when starting the communication phasei.e. the
transfer of user data procedure.

The complete set of information is framed by the lu UP Frame Handler function and transferred in an lu UP
initialisation frame. If needed, the initialisation frame CRC is calculated and set accordingly in the respective frame
field.

A supervision timer T INIT is started after sending the lu UP initialisation frame. This timer supervises the reception of
the initialisation acknowledgment frame.

Upon reception of aframe indicating that an initialisation control procedureis active in the peer lu UP entity, the lu UP
protocol layer forwards to the upper layers the RAB sub-Flow Combination set to be used by the Control procedure
function. It also stores the RAB sub-Flow Combination set in order to control during the transfer of user data, that the lu
UP payload is correctly formatted (e.g. RFCI matches the expected 1u UP frame payload total length).

If theinitialisation frame is correctly formatted and treated by the receiving lu UP protocol layer, thislatter sends an
initialisation acknowledgment frame.

Upon reception of an initialisation acknowledgment frame, the lu UP protocol layer in the SRNC stops the supervision
timer T INIT.

Upon reception of an initialisation negative acknowledgment frame or at timer T INIT expiry, the lu UP protocol layer
in the SRNC reset and restart the T INIT supervision timer and repeat an initialisation frame. The repetition can be
performed n times, n being chosen by the operator (default n=3).

Consequently, when in the communication phase (as indicated by internal functions in the Radio Network layer), the
frame transmission startsin downlink in the initial RFCI.

In the case where an SRNC receives an lu frame indicating that an initialisation procedure is active at the other end of
the lu UP, RFCI is applied as follows:

- For the sending frame, i.e. UL direction, RNC uses the RAB sub-Flows Combination set indicated in Initialization
phase of the peer TFO or TrFO partner.

- For thereceiving frame, i.e. DL direction, RNC uses the RAB sub-Flows Combination set as sent in its own
intialisation frame.

3GPP
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Figure 8: Successful Initialisation of lu UP for m RFCls

8.6.3.2  Unsuccessful operation

If theinitialisation frame is uncorrectly formatted and cannot be correctly treated by the receiving lu UP protocol |ayer,
this latter sends an initialisation negative acknowledgment frame.

If after n repetition, the initialisation procedure is unsuccesfully terminated (because of n negative acknowledgment or
timer T INIT expiries), the lu UP protocol layers (sending and receiving) take the appropriate actions (Abnormal Event
isTBD).

Initialisation
Cl, SDU sizes)

>
1) Initialisaty ACK
<

etitions

~

RNC CN/
Initialisation other
((RFCI, SDU sizes),,)
* >

1)4 Initialisation NACK

* after n repetitions

2)

Figure 9: Unuccessful initialisation of lu UP: 1) n negative acknowledgment or 2) n timer expiries

Note of the editor: The case where an SRNC receives an Iu frame indicating that an initialisation procedure is active at the other end of
the lu UP could be related to a TFO or TrFO negotiation. How TFO or TrFO protocol and codec negotiation is performed is FFS.

3GPP
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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 lu UP protocol level. These functions
are responsible for the procedure control part of the lu UP frames.

Namely, these procedures are:

Rate Control: is the procedure which controls over the lu UP the set of permitted downlink-rates among the
rates that can be controled-by-UTFRAN. The set of rates is represented by an RFCI bitmap. The function
controlling this procedure interacts with functions outside of the lu 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 lu related to the
sending time of 1u UP frames. The function controlling this procedure interacts with functions outside of the lu
UP protocol layer.

Handling of Abnormal Event (TBD): isthe procedure that controls the information exchanged over the lu
related to detection of afault situation. The function controlling this procedure interacts with functions outside of
the lu UP protocol layer.
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6.5.4 lu Bewnlink-Rate Control procedure

6.5.4.1 Successful operation

The purpose of the rate control procedure isto signal in-the-uphink-directionto the peer lu UP protocol layer the
permitted rate(s) over lu in the dewnlink-reverse direction of the sent rate control frame.

The rate control procedure over lu UP is normally controlled by the entity controlling the rate control over UTRAN i.e.
SRNC._In some cases, as TrFO and TFO, it is also controlled by the remote partner at the other end of the lu UP.

The lu dewnlink-rate control procedure isinvoked whenever the SRNC decides that the set of dewnlink-permitted rates
over lu shall be modified. This set can be made of only one permitted rate among the rates that are permitted for rate
control or several rates among the rates that can be rate controlled by the SRNC.

The rates that can be controlled by the SRNC are indicated to the lu UP at establishment in addition to the rates that
cannot be controlled by the RNC e.g. such as DTX rates for certain RABs.

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

The Procedure control function upon request of upper layer prepares the RFCI bitmap of dewnlink-permitted rates of the
reverse direction of the rate control frame.

The frame handler function cal culates the frame CRC, formats the frame header into the appropriate PDU Type and
sends the lu UP frame PDU to the lower layers for trasnfer across the lu interface.

Upon reception of arate control frame, the lu UP protocol layer checks the consistency of the lu 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 downlink-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 rate control information in a lu-UP-
Status indication primitive.

pu
=
(@]
@)
=2

Rate Control
(RFCls bitmap)

v

Figure 10: Successful Rate Control_sent from SRNC
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Figure 11: Successful Rate Control sent from CN

6.5.4.2 Unsuccessful operation

If the lu UP in the SRNC detects that the rate control command has not been correctly interpreted or received (e.g. the
dewnlink-rate is outside the set of permitted dewntink-rates in the reverse direction of the rate control frame), the lu UP
shall retrigger arate control procedure. If after “m” repetitions, the error situation persists, the lu UP informs the upper
layers.

If the lu UP protocol layer receives arate control frame that is badly formatted or corrupted, it shall ignore the rate
control frame.

ate Control (RFCls bitmap) other

Transfer of User Data
(not permitted RFCI, payload)
Rate Control (RFCls bitmap)
o
Transfer of User Data \ ; )
(not permitted RFCI, payload) !

*

Figure 2112: Unsuccessful Transfers of rate control_from RNC: 1) Frame loss 2) Corrupted Frame

ate Control (RFCls bitmap)

* Transfer of User Data
(not permitted RFCI, payload)
Rate Control (RFCls bitmap)
Transfer of User Data \ T2
(not permitted RFCI, payload)

Figure 13: Unsuccessful Transfers of rate control from CN: 1) Frame loss 2) Corrupted Frame
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7.2 Primitives towards the upper layers at the RNL SAP

7.2.1 General

The lu UP protocol layer interacts with upper layers asillustrated 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 lu UP protocol layer. They do not specify or constraint implementations.

The following primitives are defined:
- 1u-UP-DATA
- lu-UP-STATUS

- [u-UP-UNIT-DATA

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

Primitive Type Parameters Comments
Iu-UP-DATA Request lu-UP-payload
lu-UP-control RFCI
Indication lu-UP-payload
lu-UP-control RFCI
FQC
lu-UP-Status Indication Iu-UP-Procedure-Control IAbnormal Event (TBD)
Initialisation
RFCI bitmap
Time Alignment (FFS Note 1)
Request lu-UP-Procedure-Control ,Abnormal Event
RFCI bitmap
lu-UP-UNIT- Request lu-UP-payload
DATA
Indication lu-UP-payload

Primitive usage is function of the mode of operation of the lu UP protocol. The following table provides the association
between u UP primitives towards the upper layers and the lu UP mode of operation:
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Table 2: lu UP protocol layer service primitives related to the lu UP mode of operation and function

within the mode of operation

Primitive Type Mode of Operation

lu-UP-DATA Request SMpSDU

Indication SMpSDU
lu-UP-Status Request SMpSDU

Indication SMpSDU
lu-UP-UNIT- Request TrM
DATA

Indication TrM

71.2.2 lu-UP-DATA-REQUEST

This primitive is used as a reguest from the upper layer lu NAS Data Stream entity to send aRAB SDU on the
established transport connection. This primitive also includes the RFCI of the payload information included in the
primitive.

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

7.2.3 lu-UP-DATA-INDICATION

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

This primitive a so 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 afaulty situation that relates to the
payload included in the primitive.

NOTE 1: Time Alignment is FFS.

71.2.4 lu-UP-STATUS-REQUEST

This primitive is used to pass down to the lu UP, the rate control information necessary for changing the permitted
dewnlink-rate(s) in the reverse direction over lu. The rate control information consists of the RFCI bitmap.

7.2.5 lu-UP-STATUS-INDICATION

This primitive is used to report to the upper layer entity that afault 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 lu DS layer e.g. the
RFC set and the associated RFCls 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 dewnlink-reverse direction over
lu. The set of permitted rate(s) is represented by the RFCI bitmap.

This primitive is also used to indicate when a frame has been dropped as aresult of frame quality classification handling.

7.2.6 lu-UP-UNIT-DATA-REQUEST

This primitive is used as a request from the upper layer to send an lu UP payloadon the established transport connection.

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

3GPP



3G TS 25.415 version 3.0.0 (1999-10) 9

1.2.7 lu-UP-UNIT-DATA-INDICATION

This primitive is used as an indication to the upper layer entity to pass the lu UP payload.
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6 Support mode

6.1 General

6.1.1 Operation of the lu UP in Support mode
The lu 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 lu 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 lu UP protocol layer in Support mode

As part of the Access Stratum responsibility, the lu UP protocol layer in support mode provides the services and
functions that are necessary to handle non access stratum data streams. The lu 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 lu UP protocol layer in support mode is using services of the Transport layersin order to transfer the lu UP PDUs
over the lu interface.

6.2 lu 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 lu UP protocol layer expects the following services from the Transport Network Layer:

- Transfer of user data.
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6.4 Functions of the lu UP Protocol Layer in Support mode

6.4.1 Functional model of the lu UP Protocol Layer in Support mode

lu Interface
UTRAN CN

RNL-SAP Non Access
Stratum
( > Access Stratum

lu UP layer in lu UP layer in

support mode support mode

NAS Data Proce- NAS Data Proce-

Streams specific dure Streams specific dure

functions Control functions Control

func- func-
tions tions

Frame Handler
function Frame Handler <}j
function
<::;:>R:§P _%i:;::>ﬁimp

Radio Interface

Figure 4. Functional model of the lu UP protocol layer in Support mode

The lu 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 lu UP protocol frame. This function
takes the different part of the lu 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 lu UP frame header.

6.4.3 Procedure Control functions

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

Namely, these procedures are:

- Rate Control: isthe procedure which controls over the lu 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 lu UP protocol layer.

- Initialisation: isthe 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.

- TimeAlignment (FFS): is the procedure that controls the information exchanged over the lu related to the
sending time of [u UP frames. The function controlling this procedure interacts with functions outside of the lu

UP protocol layer.
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- Handling of Abnormal Event (TBD): isthe procedure that controls the information exchanged over the lu
related to detection of afault situation. The function controlling this procedure interacts with functions outside of
the lu 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 aframe lossis 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 lu 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 lu data stream blocks of lu UP frame
payload._These functions also handles the padding and depadding of the lu 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 lu 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 tellsif erroneous frames shall be delivered or not.

Figure 5 below shows the main input and output information for frame quality classification function on the lu UP.

lu Interface
UTRAN CN

Transfer of lu
UP protocol
frames

QESAP _QWL-SAP

RNL-SAPAL 4 Non Access
— Stratum
: | .+ Access Stratum
A Frame from
source coding
_ PDU or no device Frame Quality
Radio PDU Classification
frame As a result gf Result of
classifi- FQC AND FQC AND CRC
° cation CRC results
S Y. FQC, CRC Y.
Lo Support Mode i« - Support Mode
°© ; )
o 3 Functions FQC, CRC Functions
£9
op
T
©
o

Figure 5: Frame quality classification in lu 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 frameis sent to CN. The
following table is shows the FQC field setting:
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Delivery of Radio Frame Action taken in SRNC
erroneous SDUs Classification 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 Functionsin 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 CRC check result | Actions taken at CN on
erroneous SDUs the receiving side
Yes Not OK Frame forwarded with
FQC set to ‘bad’
No Not OK Drop frame, send lu-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 Functionsin 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 Functionsin 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 FQC CRC check Actions taken at
erroneous SDUs (if payload SRNC on the
CRC receiving side
present)
Yes Bad Any result Drop frame
No Any Not OK Drop frame
value
N/A Any Any result Pass the frame to
value 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, correspondsto 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 lu UP frames between the two lu UP protocol layers at
both ends of the lu interface. Since an lu UP instance is associated to a RAB and a RAB only, the user data being
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transferred only relate to the associated RAB.
The procedure is controlled at both ends of the lu 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 lu
interface.

The procedure isinvoked by the lu UP upper layers upon reception of the upper layer PDU and associated control
information: RFCI.

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

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

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

Upon reception of auser data frame, the lu UP protocol layer checks the consistency of the lu 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 lu 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 lu UP
frame payload as indicated by the Procedure Control functions the NAS Data Streams removes the padding bits
from the lu UP frame payload based on the RFCI information. Then; the NAS Data Streams forwards to the
upper layers the RFCI and +u-UP-frame-the payload.

RHNC] CN/
CN | Transfer of User Data | RNGC
(RFCI, payload)

>
«

>

>

Figure 6. Successful Transfers of User Data

6.5.2.2 Unsuccessful operation

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

If the lu 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 lu UP protocol layer shall report to the
procedure control function.
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RNC/ CN/
CN Transfer of User Data NC

(RFCI, payload)

By,

v
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Figure 7. Unsuccessful Transfers of User Data: 1) Corrupted Frame, 2) Detection of Frame loss
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6.6 Elements for lu 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
g
o
T |8
bl
=}
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
. 2
Field 6 Octet 4 Payload
part
Field 6 continue Padding Octet 5

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 framein Figure x). In addition, if afield spans several octets, more significant
bits will be located in lower numbered octets (right of frame in Figure x).

On the lu 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

6-6-116.6.2.1 PDU Type O

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

The following shows the lu frame structure for PDU type 0 of the lu UP protocol at the SAP towards the transport layers
(TNL-SAP):
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Bits
7 6 5 4 3 2 1 0
PDU Type Frame Number 1 Frame
Control
Part
FQC REC} 1
Pollpmo o RoLlpme 0 lendorcho 2 Freme
Payload CRC Check
S
PDU-type O-Payload CRC
Payload-Fields 0-n Frame
Payload
part
Bits
£
=
T 8
w -~
S,
4 6 5 4 3 2 1 0
PDU Type (=0 Frame Number 1 Frame
Control
Part
FQC RECI 1
Payload CRC 2 Frame
Check
Header CRC Sum Part
Payload CRC
Payload Fields 0-n Frame
Payload
Payload Fields Padding part

Figure 13: lu UP PDU Type 0 Format

The lu UP PDU Type 0 is made of three parts:
1) lu UP Frame Control part (fixed size)
2) lu UP Frame Check Sum part (fixed size)
3) luUP Frame Payload part (pre-defined SDU sizes)
The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 0 Frame Header.

6:6-126.6.2.2 PDU Type 1

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

The following shows the [u frame structure for PDU type 1 of the lu UP protocol at the SAP towards the transport layers
(TNL-SAP):
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Bits
7 6 5 4 3 2 1 0
PDU Type Frame Number 1 Frame
Control
Part
FQC REC} 1
Spare PDU-type-1 Header CRC 1 Frame
Check
S
Payload Fields 0-n Frame
Payload
part
Bits
£
=
T |8
o2
o,
7 6 5 4 3 2 1 0
PDU Type (=1 Frame Number 1 Frame
Control
Part
FQC RECI 1 -
Header CRC Spare 1 Frame
Check
Sum Part
Payload Fields 0-n Frame
Payload
Payload Fields Padding part

Figure 14: lu UP PDU Type 1 Format

The lu UP PDU Type 1 is made of three parts:
1) lu UP Frame Control part (fixed size)
2) lu UP Frame Check Sum part (fixed size)
3) luUP Frame Payload part (pre-defined SDU sizes)
The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 1 Frame Header.

6-6-136.6.2.3 PDU Type 1514

6:6-1-3-16.6.2.3.1 General

PDU Type 15 is defined to perform control procedures over the lu UP in support_mode for pre-defined SDU sizesmede.
The control procedure is identified by the procedure indicator. The Frame Payload contains the data information rel ated
to the control procedure.
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| Figure 15 below shows the lu frame structure for PDU Type 45-14 of the lu UP protocol at the SAP towards the
transport layers (TNL-SAP):

Bits
7 6 5 4 3 2 1 0
PDU Type Ack/Nack PDU Type 15 1 Frame
Fromeoblumbor Sonuel
Port
Spare Procedure-Indicator 1
PDU type 15 PDU type 15 header CRC 1 Frame
payload- CRC Checksu
o
PDU-type 15 payload CRC 1
Reserved for procedure data 0-n Frame
aodand
part
Bits
£
9=
o (&
7 |%
=3
7 6 5 4 3 2 1 0
PDU Type (=14) Ack/Nack (=0, PDU Type 14 1 Frame
i.e. procedure) Frame Number Control
Part
Spare Procedure Indicator 1
Payload CRC 1 Frame
Checksu
Header CRC m Part
Payload CRC 1
Reserved for procedure data 0-n Frame
payload
part
Figure 15: lu UP PDU Type 45-14 Format for procedure sending
The lu UP PDU Type 15-14 is made of three parts:
1) lu UP Frame Control part (fixed size)
2) lu UP Frame Check Sum part (fixed size)
3) luUP Frame Payload part (variable length, rounded up to octet)
The lu UP Frame Control Part and the lu UP Frame Check Sum constitute the lu UP PDU Type 15-14 Frame Header.
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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
£
1=
@ |3
U) -~
o
7 6 5 4 3 2 1 0
PDU Type (=14) Ack/Nack (=0, PDU Type 14 1 Frame
i.e. Procedure) Frame Number Control
Part
Spare Procedure Indicator (=1) 1
Payload CRC 1 Frame
Checksu
Header CRC m Part
Payload CRC 1
Spare Rate Number of RFCIs (N) 1 Frame
control payload
type part
=0
RFECIO | RECI1 | ... RECI Padding 0-n
Ind. Ind N-1
Ind

Figure 19: lu 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.
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Bits
£
ok
T 8
s
9.
4 6 5 4 3 2 1 0
PDU Type (=14) Ack/Nack (=0) PDU Type 14 1 Frame
Frame Number Control
Part
Spare Procedure Indicator (=1) 1
Header CRC Payload CRC 1 Frame
Checksu
Payload CRC 1 m Part
Spare | Rate Number of RFCI Indicators (N) 1 Frame
Contr. payload
Type part
(=1)
RFCI O Downlink send interval RFCI 1 | Downlink send interval (for 0-n
Ind. (for RECI 0) Ind. RECI 1)
. . RFECI Downlink send interval (for
N-2 RECI N-2)
Ind
RFECI Downlink send interval Padding
N-1 (for RECI N-1)
Ind.

Figure 20: lu UP PDU Type 14 Format used for Rate Control
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6.6.3.Y Payload CRC

Description: Thisfield contains the CRC of all the fields (including Padding) of the Frame Payload. The CRCisa10-
bit checksum based on the generator polynom G(D) = D*%+ D%+D°+D*+D*+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 areais shorter than
500 bits (max 62 octets).

Field length: 10 bits

6-6-1.3.26.6.3.X Padding

Description: Thisfield 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.

Valuerange: {0127}

Field length: 0-7 bits

3GPP
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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 Radio Frame Action taken in SRNC
erroneous SDUs Classification on the sending side
Yes Bad Set FQC to ‘bad_radio’
No Bad Drop frame
Not Applicable Any value Set FQC to good
Any value Good Set FQC to good

The Support Mode Functionsin 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 lu-UP-

Status primitive
indicating ‘No data’ at
the RNL-SAP

Frame forwarded with
FQC as set by UTRAN
Frame forwarded with
FQC as set by UTRAN

Not Applicable Any result

Any value OK

The Support Mode Functionsin 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 FQC CRC check Actions taken at
erroneous SDUs (if payload SRNC on the
CRC receiving side
present)
| Yes Bad Any result | Drop frame
| Yes Bad_radio | 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 radio” (respectively: "bad"),
corresponds to a FFO-er-TrFO (respectively: TFO) case. The frame is then trashed by the receiving RNC
since thereis currently no meansto pass down to the UE the frame quality indicator.

6.6.2.17 Frame Quality Classification (FQC)

Frame Quality Classification is used to classify the lu UP frames depending on whether errors have occurred in the
frame or not. Frame Quality Classification is dependent on the RAB attribute ‘ Delivery of erroneous SDUS'.
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The meaning of the FQC field is specified below:

FQC Value Definition
0 Frame good
1 Frame bad
2 [SpareFrame bad due to radio
3 Spare
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