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6.5.2 Initialisation procedure

6.5.2.1 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 RABs Subflow Combinations,
RECIs, FCls and associated RAB Sub Flows SDU sizes necessary to be supported during the transfer of user data
phase.

Additional parameters may also be passed, such as the Inter PDU Timing Interval (IPTI) information.

The initialisation procedure is always controlled by the entity in charge of establishing the Radio Network Layer User
Plane i.e. SRNC.

The initialisation procedure is invoked whenever indicated by the lu UP Procedure Control function e.g. as a result of a
relocation of SRNS or at RAB establishment over lu. The initialisation procedure shall not be re-invoked for the RAB
without a RAB modification requested via RANAP [3].

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

The RNC indicates the lu UP Mode version it uses for the initialisation as well as the lu UP Mode versions it supports
for the related RAB. The sender should use the lowest version for the initialisation that has enough information to
initialise the highest proposed protocol version.

The SRNC allocates a RAB sub-Flow Combination indicator (RFCI) to each RAB sub-Flow Combination it initialises.
The association of indicators to RAB Flow Combinations is 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 lu.

To each RAB sub-Flow combination indicator is associated the size of each RAB sub-Flow SDU of that combination.
The list of RAB sub-Flow Combination Indicators and their respective SDU sizes constitutes the RAB sub-Flow
Combination set passed over the lu UP in the initialisation frame i.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 phase i.e. the
transfer of user data procedure. The RAB sub-Flow Combination “NO_DATA” (defined by the length of all subflows
set to zero) shall not be used as the first RFC in the proposed list of RAB sub-Flow Combinations.

Any RAB Sub-Flow Combination of the set that is initialised shall be supported by the two lu UP termination points
and may optionally be used by the sender (except for the first in the list that shall be used when starting). In particular,
the use by the sender of the RFC “NO_DATA” is optional even when it is included in the initialisation procedure.

Conversely, any RAB Sub-Flow Combination that is not part of the initialised set shall not be used even if supported. In
particular, the two lu UP termination points shall be capable of operating without the use of the RFC NO DATA.

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 7 is started after sending the lu UP initialisation frame. This timer supervises the reception of
the initialisation acknowledgement frame.

Upon reception of a frame indicating that an initialisation control procedure is 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 Iu UP frame payload total length). The CN entity
receiving the initialisation message shall choose a version that it supports and for which it has enough initialisation
information.

If the initialisation frame is correctly formatted and treated by the receiving Iu UP protocol layer, this latter sends an
initialisation acknowledgement frame using the version of the lu UP Mode that is chosen.
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Upon reception of an initialisation acknowledgement frame, the lu UP protocol layer in the SRNC stops the supervision
timer TiniT-

If the initialisation procedure requires that several frames are to be sent, each frame shall be acknowledged individually
(i.e. any frame to be sent shall wait for the acknowledgement of the previous sent frame to be received before being
sent). The supervision timer shall be used individually for each frame being sent.

The successful operation of the initialisation procedure may require that one or several chained frames are positively
acknowledged. The number of initialisation frames in such a chain shall not exceed 4. Each chained frame shall be
positively acknowledged before the one with the next frame number can be sent.

The frame number of an initialisation frame shall always be set to zero when the chain has only one frame. When
several initialisation frames are used in a chain the frame number shall be set to zero for the first one and incremented
by one in the sending direction for each new frame in the chain. The positive acknowledgement or negative
acknowledgement shall carry the frame number of the frame being acknowledged.

Upon reception of an initialisation negative acknowledgement frame, an erroneous acknowledgement or at timer T 1
expiry, the lu UP protocol layer in the SRNC shall reset and restart the T 1 Supervision timer and repeat one
initialisation frame with the same frame number. The repetition shall be performed up to N v times, N 1 being
chosen by the operator (default N 7 = 3). The N ;7 (maximum number of allowed repetitions) is the aggregate count
for each frame in the chain and is restart each time a frame is positively acknowledged.

Consequently, when in the communication phase (as indicated by internal functions in the Radio Network layer), the
frame transmission starts in downlink in the initial RFCI.
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I 2 optional

Figure 9: Successful Initialisation of lu UP for m RFCls

6.5.2.2 Unsuccessful operation

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

If the receiver does not support the lu 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.

After Nyt successive negative acknowledgment, erroneous acknowledgment or timer Ty, expiry for initialisation
frames having the same frame number, the initialisation procedure is unsuccessfully terminated. The lu UP protocol
layers (sending and receiving) take appropriate local actions.
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Annex A (informative):
lllustration of usage of RFCI for AMR speech RAB

This annex contains information related to usage of RFCls in the context of AMR speech RAB.

The following figure illustrates the RFCI allocation and flow throughout the UTRAN.
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1. RAB Attributes: at RAB establishment or reconfiguration, the SDU format information parameter is

passed to UTRAN. The SDU information is organised per BER i.e. RAB sub Flow. For instance, 12,2
kbits/s AMR codec is passed as RAB sub flow 1 SDU size: 81 hits —class A bits-, as RAB sub flow 2 SDU
size: 103 bits —class B bhits-, as RAB sub flow 3 SDU size: 60 bits —class C-, which makes one RAB sub
Flow Combination. This is done for all source rates (i.e. all codec modes, DTX also if included). So using
the RAB subflows combination set from Table A.1, the SDU Formation Information Parameters for RAB
subflow 1 is [6,3981,39,39,081], for RAB subflow 2 is [10306;0,56,0,0103], and for RAB subflow 3 is
[6;6:6:60,0,0,0]. The lu UP is used in support mode for predefined SDU size.

2. Allocation of RFCIs: the RNC dynamically allocates an identification (RFCI) to each permitted/possible
combinations it can offer. E.g. for 0 kbits/s, the RNC allocates RFCI 0, for the SID, the RNC allocates RFCI
34, for 4,75 kbits/s, the RNC allocates RFCI 2, and for 12,2. kbits/s, the RNC allocates RFCI 13 (according |
to the example table A.1).

3. Configuration of L2/L3 based on RFCls: RFCIs are used to configure the L2/L3. RLC is used in
transparent mode. MAC configures its co-ordinated DCHs with the RFCIs and associates one RFCI to one
TFI.

4. Initialisation of lu UP: the RNC reports the permitted combinations it can offer to the transcoder using an
inband lu initialisation frame containing the RFCls and associated RAB sub Flow sizes.

5. Configuration of L2/L3 based on e.g. TFls: idem as 3. L2/L3 may use e.g. TFl to communicate with the
Codec about the RAB sub-Flow structure of the SDU received or to be sent.

6. RFCIs+ SDU size information: the RFCIs and associated RAB sub Flow sizes received within the lu
initialisation frame are passed to the Codec for configuration.

7. Example of DL frame transfer:

7.1. The Codec encodes a 12,2 kbits/s frame. It sends down to the lu UP an SDU with an associated
RFCI equals to 13 (in this example).

7.2. The lu UP packs a frame with a header containing an RFCI set to value 13, and the payload made
of the SDU received from the Codec.

7.3.  The lu UP passes to L2/L3, the lu frame payload (the Codec SDU) and the RFCI. The L2/L3 uses
this RFCI to break the Iu frame onto the co-ordinated DCHs corresponding to the different bits
protection classes. The corresponding TFI is selected.

7.4. The radio frame is sent with the TFCI chosen by MAC.

7.5. The L2/L3 receives the SDUs on the co-ordinated DCHs, combines them back and uses e.g. the
TFI to indicate to the codec the structure of the received frame.

Figure A.1

For information on RAB subflow combinations used for AMR speech see reference [12].
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SRNC allocates one or more possible/available RAB sub-flow combination(s) and generates RAB sub-flow
combination set. RAB sub-flow combination number is dynamically generated by SRNC. This RAB sub-flow
combination set is signalled towards CN with user plane signalling as described in [1]. The signalling towards UE is to
be defined by TSG-RAN WG2.

RAB sub-flow combination set:

A RAB sub-flow combination indicator, RFCI, indicates which RAB sub flow combination will be used for the lu user
frames. In the communication phase the RFCI is included in the user frame, and the RFCI state the structure of the user

frame.

Table A.1 exemplifies the allocation of 4 different RAB sub-flows combinations for 3 sub-flows and generating of RAB
sub-flows combination set.

Table A.1: Example of Allocation of RAB sub-flows combination indicator

RFCI
(RAB sub- | pAB sub- | RAB sub- | RAB sub-
Flow Total Source rate
S Flow 1 flow 2 flow 3
Combination
Indicator)
Sourceratel
RAB 0 0 0 9 3;24
sub- 1 8139 1036 606 4 Source rate 12
c c‘:'r?]"k‘,’lsn . 2 39 56 0 95 | Source rate 23
tion set 3 3981 103 60 ;_ug4§ Source rate 34
0 0 0 0 § Source rate 4
NOTE: In the table above the greyed area shows the part that is sent in the initialisation
procedure in lu UP. This is what constitutes the RAB subflow combination set.
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6.5.2 Initialisation procedure

6.5.2.1 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 RABs Subflows Combinations,
RECIs, FCls and associated RAB Sub Flows SDU sizes necessary to be supported during the transfer of user data
phase. Additional parameters may also be passed, such as the Inter PDU Timing Interval (IPTI) information.

The initialisation procedure may be controlled at both end of the lu access point, i.e. the CN and UTRAN.

The initialisation procedure is invoked whenever indicated by the lu UP Procedure Control function e.g. as a result of a
relocation of SRNS or at RAB establishment over lu or if the CN decides to resolve RFCI mismatch in case of TrFO
(see [13]). The initialisation procedure shall not be re-invoked by the SRNC for the RAB without a RAB modification
requested via RANAP [3].

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

The lu UP protocol entity invoking this procedure indicates the lu UP Mode version it uses for the initialisation as well
as the lu UP Mode versions it supports for the related RAB. The sender should use the lowest version for the
initialisation that has enough information to initialise the highest proposed protocol version.

The invoking entity allocates a RAB sub-Flow Combination indicator (RFCI) to each RAB sub-Flow Combination it
initialises. The association of indicators to RAB Flow Combinations is valid for both the uplink and downlink direction
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 lu.

To each RAB sub-Flow combination indicator is associated the size of each RAB sub-Flow SDU of that combination.
The list of RAB sub-Flow Combination Indicators and their respective SDU sizes constitutes the RAB sub-Flow
Combination set passed over the lu UP in the initialisation frame i.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 phase i.e. the
transfer of user data procedure. The RAB sub-Flow Combination “NO_DATA” (defined by the length of all subflows
set to zero) shall not be used as the first REC in the proposed list of RAB sub-Flow Combinations.

Any RAB Sub-Flow Combination of the set that is initialised shall be supported by the two lu UP termination points
and may optionally be used by the sender (except for the first in the list that shall be used when starting). In particular,
the use by the sender of the RFC “NO_DATA” is optional even when it is included in the initialisation procedure.

Conversely, any RAB Sub-Flow Combination that is not part of the initialised set shall not be used even if supported. In
particular, the two lu UP termination points shall be capable of operating without the use of the RFC NO DATA.

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 7 is started after sending the lu UP initialisation frame. This timer supervises the reception of
the initialisation acknowledgement frame.

Upon reception of a frame indicating that an initialisation control procedure is active in the peer lu UP entity, the lu UP
protocol layer forwards the whole protocol information contained in the initialisation frame to the upper layers. It also
stores the RAB sub-Flow Combination set (and thus replaces a possible previous 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 lu UP frame
payload total length). The peer lu UP entity receiving the initialisation message shall choose a version that it supports
and for which it has enough initialisation information.

If the initialisation frame is correctly formatted and treated by the receiving Iu UP protocol layer, this latter sends an
initialisation acknowledgement frame using the version of the lu UP Mode that is chosen.
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Upon reception of an initialisation acknowledgement frame, the lu UP protocol layer in the SRNC stops the supervision
timer TiniT-

If the initialisation procedure requires that several frames are to be sent, each frame shall be acknowledged individually
(i.e. any frame to be sent shall wait for the acknowledgement of the previous sent frame to be received before being
sent. The supervision timer shall be used individually for each frame being sent.

The successful operation of the initialisation procedure may require that one or several chained frames are positively
acknowledged. The number of initialisation frames in such a chain shall not exceed 4. Each chained frame shall be
positively acknowledged before the one with the next frame number can be sent.

The frame number of an initialisation frame shall always be set to zero when the chain has only one frame. When
several initialisation frames are used in a chain the frame number shall be set to zero for the first one and incremented
by one in the sending direction for each new frame in the chain. The positive acknowledgement or negative
acknowledgement shall carry the frame number of the frame being acknowledged.

Upon reception of an initialisation negative acknowledgement frame, an erroneous acknowledgement or at timer T 1
expiry, the lu UP protocol entity controlling the initialisation procedure shall reset and restart the T 1 Supervision
timer and repeat one initialisation frame with the same frame number. The repetition shall be performed up to N 7
times, Ny, being chosen by the operator (default N \yr = 3). The N 7+ (maximum number of allowed repetition) is
the aggregate count for each frame in the chain and is restart each time a frame is positively acknowledged.

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

NC/ CN/
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>

Initialisation ACK
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* it can repeated n times
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Figure 9: Successful Initialisation of lu UP for m RFCls

6.5.2.2 Unsuccessful operation

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

If the receiver does not support the lu 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.

After Nyt successive negative acknowledgment, erroneous acknowledgment or T expiry for initialisation frames
having the same frame number, the initialisation procedure is unsuccessfully terminated and the lu UP protocol layers
in RNC take appropriate local actions.
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Annex A (informative):
lllustration of usage of RFCI for AMR speech RAB

This annex contains information related to usage of RFCls in the context of AMR speech RAB.

The following figure illustrates the RFCI allocation and flow throughout the UTRAN.
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1. RAB Attributes: at RAB establishment or reconfiguration, the SDU format information parameter is

passed to UTRAN. The SDU information is organised per BER i.e. RAB sub Flow. For instance, 12,2
kbits/s AMR codec is passed as RAB sub flow 1 SDU size: 81 hits —class A bits-, as RAB sub flow 2 SDU
size: 103 bits —class B bhits-, as RAB sub flow 3 SDU size: 60 bits —class C-, which makes one RAB sub
Flow Combination. This is done for all source rates (i.e. all codec modes, DTX also if included). So using
the RAB subflows combination set from Table A.1, the SDU Formation Information Parameters for RAB
subflow 1 is [816,39,39,810], for RAB subflow 2 is [1036,560,056,203], and for RAB subflow 3 is
[60,0,0,0,69]. The lu UP is used in support mode for predefined SDU size.

2. Allocation of RFCIs: the RNC dynamically allocates an identification (RFCI) to each permitted/possible
combinations it can offer. E.g. for 0 kbits/s, the RNC allocates RFCI 0, for the SID, the RNC allocates RFCI
13, for 4,75 kbits/s, the RNC allocates RFCI 2, and for 12,2. kbits/s, the RNC allocates RFCI 31 (according |
to the example table A.1).

3. Configuration of L2/L3 based on RFCls: RFCIs are used to configure the L2/L3. RLC is used in
transparent mode. MAC configures its co-ordinated DCHs with the RFCIs and associates one RFCI to one
TFI.

4. Initialisation of lu UP: the RNC reports the permitted combinations it can offer to the transcoder using an
inband lu initialisation frame containing the RFCls and associated RAB sub Flow sizes.

5. Configuration of L2/L3 based on e.g. TFls: idem as 3. L2/L3 may use e.g. TFl to communicate with the
Codec about the RAB sub-Flow structure of the SDU received or to be sent.

6. RFCIs+ SDU size information: the RFCIs and associated RAB sub Flow sizes received within the lu
initialisation frame are passed to the Codec for configuration.

7. Example of DL frame transfer:

7.1. The Codec encodes a 12,2 kbits/s frame. It sends down to the lu UP an SDU with an associated
RFCI equals to 13 (in this example).

7.2. The lu UP packs a frame with a header containing an RFCI set to value 13, and the payload made
of the SDU received from the Codec.

7.3.  The lu UP passes to L2/L3, the lu frame payload (the Codec SDU) and the RFCI. The L2/L3 uses
this RFCI to break the Iu frame onto the co-ordinated DCHs corresponding to the different bits
protection classes. The corresponding TFI is selected.

7.4. The radio frame is sent with the TFCI chosen by MAC.

7.5. The L2/L3 receives the SDUs on the co-ordinated DCHs, combines them back and uses e.g. the
TFI to indicate to the codec the structure of the received frame.

Figure A.1

For information on RAB subflow combinations used for AMR speech see reference [12].
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SRNC allocates one or more possible/available RAB sub-flow combination(s) and generates RAB sub-flow
combination set. RAB sub-flow combination number is dynamically generated by SRNC. This RAB sub-flow
combination set is signalled towards CN with user plane signalling as described in [1]. The signalling towards UE is to
be defined by TSG-RAN WG2.

RAB sub-flow combination set:

A RAB sub-flow combination indicator, RFCI, indicates which RAB sub flow combination will be used for the lu user
frames. In the communication phase the RFCI is included in the user frame, and the RFCI state the structure of the user
frame.

Table A.1 exemplifies the allocation of 4 different RAB sub-flows combinations for 3 sub-flows and generating of RAB
sub-flows combination set.

Table A.1: Example of Allocation of RAB sub-flows combination indicator

RFCI
(RAB sub- | £ aB sub- | RAB sub- | RAB sub-
Flow Total Source rate
o Flow 1 flow 2 flow 3
Combination
Indicator)
Source rate 1
RAB 0 0 0 0 3992 y
sub- 1 8139 103 60 4 Source rate 12
flows =
combina 2 39 56 0 2223 Source rate 23
tion set 3 398% 103 60 9 Source rate 34
0 0 0 0 § Source rate 4
NOTE: Inthe table above the greyed area shows the part that is sent in the initialisation
procedure in lu UP. This is what constitutes the RAB subflow combination set.
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