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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 Iu UP with the RFCIs and associated RAB Sub Flows SDU sizes necessary 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 Iu UP Procedure Control function e.g. as a result of a relocation of SRNS or at RAB establishment over Iu. 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 Iu UP procedures are suspended until termination of the initialisation procedure.

The RNC indicates the Iu UP Mode version it uses for the initialisation as well as the Iu 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 Iu UP until a new initialisation procedure is performed or the connection is terminated.

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

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 Iu UP in the initialisation frame i.e. into an appropriate Iu 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 complete set of information is framed by the Iu UP Frame Handler function and transferred in an Iu 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 Iu 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 Iu UP entity, the Iu 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 Iu 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 Iu UP Mode that is chosen.

Upon reception of an initialisation acknowledgement frame, the Iu 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.

If several initialisation frames are used for the initialisation procedure, the next frame shall wait for the acknowledgement of the previous frame to be received before sending. The supervision timer is used individually for each frame in a chain. The number of initialisation frames in a chain (with different frame numbers) shall not exceed 4.
The frame number is always set to zero for the first initialisation frame. When chained initialisation frames are used the frame number shall be incremented in the sending direction for each new frame in the chain. The acknowledgement or negative acknowledgement carries the frame number of the frame being acknowledged. 
Upon reception of an initialisation negative acknowledgement frame, an erroneous acknowledgement or at timer T INIT expiry, the Iu UP protocol layer in the SRNC shall reset and restart the T INIT supervision timer and repeat an initialisation frame with the same frame number. The repetition can be performed N INIT times, N INIT being chosen by the operator (default N INIT = 3).

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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Figure 9: Successful Initialisation of Iu UP for m RFCIs

6.5.2.2
Unsuccessful operation

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

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

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


abbreviation:


fn
frame number


Init
Initialisation frame


Example with 2 chained initialisation frames. CN must know if it is a resending (same frame number is used) or if it is the next frame in the chain:


       RNC           CN


        |   Init fn=0 |


        |------------>|


        |   ACK       |


        |  X<---------| 


        |             |


 Tinit  |             |


 expires|             |


        |   Init fn=0 |


        |------------>|


        |   ACK       |


        |<------------|


        |             |


        |             |


        |   Init fn=1 |


        |------------>|


        |   ACK       |


        |<------------|


Example with unchained initialisation frame:


Example with Ninit=3, a unsuccessful initialisation case:


       RNC           CN


        |   Init fn=0 |


        |------------>|


        |   NACK      |


        |<------------|


        |   Init fn=0 |


 count=1|------------>|


        |   ACK       |


        |  X<---------|


        |             |


 Tinit  |             |


 expires|             |


 count=2|   Init fn=0 |


        |------------>|


        |   ACK       |


 Errors |<~~~---------|


 in ACK |             |


        |             |


        |   Init fn=0 |


 count=3|--------->X  |


        |             |


        |             |


 Tinit -|             |


 expires|             |
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