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8.2
RAB Assignment

8.2.1
General

The purpose of the RAB Assignment procedure is to enable modifications and/or releases of already established RABs and/or the establishment of new RABs for a given UE. The procedure uses connection oriented signaling.

8.2.2
Successful Operation
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Figure 1: RAB Assignment procedure.

The CN shall initiate the procedure by sending a RAB ASSIGNMENT REQUEST message. When sending the RAB ASSIGNMENT REQUEST, the CN shall start the T RABAssgt timer.

The CN may request UTRAN to:

-
establish 

-
modify 

-
release

One or several RABs with one RAB ASSIGNMENT REQUEST message.

The message shall contain the information required by the UTRAN to build the new RAB configuration, such as

-
list of RABs to establish or modify with their bearer characteristics

-
list of RABs to release

For each RAB requested to establish or modify, the message shall contain:

-
RAB ID

-
NAS Binding Information

-
RAB parameters (including e.g. Allocation/Retention Priority)

-
Data Volume Reporting Indication (only for PS)

-
User Plane Mode

-
Transport Layer Address

-
Iu Transport Association

-
DL GTP-PDU sequence number (only in case of handover from GPRS to UMTS)

-
UL GTP-PDU sequence number (only in case of handover from GPRS to UMTS)

-
DL N-PDU sequence number (only in case of handover from GPRS to UMTS)

-
DL N-PDU sequence number (only in case of handover from GPRS to UMTS)

For each RAB request to release, the message shall contain:

-
RAB ID

-
Cause

For each RAB requested to establish the message shall contain:

DL GTP-PDU sequence number (in case of the RAB being established for an existing PDP context or in case of handover from GPRS to UMTS)

UL GTP-PDU sequence number  (in case of the RAB being established for an existing PDP context or in case of handover from GPRS to UMTS)

Upon reception of the RAB ASSIGNMENT REQUEST message UTRAN shall execute the requested RAB configuration. 

The RAB ID shall identify uniquely the RAB over the Iu instance on which the RAB ASSIGNMENT REQUEST message is received. If conflict arises with already established RABs (e.g. same RAB ID already in use over that particular Iu instance), the RNC shall respond to the RAB ASSIGNMENT REQUEST message with the unsuccessful outcome for that particular requested RAB. 

The RNC shall be prepared to receive a RAB ASSIGNMENT REQUEST message containing a RABs to be released IE at any time and shall always reply to it. If there is an ongoing RAB Assignment procedure for a RAB indicated within the RABs to be released IE, the RNC shall discard the preceding RAB Assignment procedure for that specific RAB, release any related resources and report the released RAB within the RAB ASSIGNMENT RESPONSE message.
The RNC shall pass the NAS Binding Information IE transparently to the radio interface protocol for each RAB requested to establish or modify.

The RNC shall establish the resources according to the values of the Allocation/Retention Priority IE (priority level, pre-emption indication, queuing) and the resource situation as follows:

-
The RNC shall consider the priority level of the requested RAB, when deciding on the resource allocation. 

-
If the requested RAB is allowed for queuing and the resource situation requires, RNC may place the RAB in the establishment queue. 

-
The priority levels and the pre-emption indicators may (singularly or in combination) be used to determine  whether the RAB assignment has to be performed unconditionally and immediately. If the requested RAB is allowed to pre-empt and the resource situation requires, RNC may trigger the pre-emption procedure which may then cause the forced release of a lower priority RAB vulnerable for pre-emption, if no free resource is immediately available.Whilst the process and the extent of the pre-emption procedure is operator dependent, the pre-emption indicators, if given in the RAB ASSIGNMENT REQUEST, shall be treated as follows:

1.
the last received "Pre-emption Vulnerability indicator" and priority levels shall prevail.

2.
if the "Pre-emption Capability indicator" is set, then this allocation request may trigger the running of the pre-emption procedure.

3.
if the "Pre-emption Capability indicator" is not set, then this allocation request may not trigger the pre-emption procedure.

4.
if the "Pre-emption Vulnerability indicator" is set, then this connection is vulnerable and shall be included in the pre-emption process.

5.
if the "Pre-emption Vulnerability" bit is not set, then this connection is not vulnerable to pre-emption and shall not be included in the pre-emption process.

6.
if no priority has been indicated, both "Pre-emption Capability" and "Pre-emption Vulnerability" indicators shall not be considered.

-
The UTRAN pre-emption process shall keep the following rules:

1.
UTRAN shall only pre‑empt RABs with lower priority, in ascending order of priority.

2.
The pre-emption can be done for RABs belonging to the same UE or to other UEs.

UTRAN shall report to CN the outcome of the request by sending RAB ASSIGNMENT RESPONSE message(s).

UTRAN shall report to CN, in one RAB ASSIGNMENT RESPONSE message, the result  for all the requested RABs, such as:

-
List of RABs successfully established 

-
List of RABs successfully modified RABs 

-
List of RABs released

-
List of RABs failed to establish or modify or release
-
List of RABs queued
If none of the RABs have been queued, the CN shall stop timer T RABAssgt. And the RAB Assignment procedure terminates. In that case, the procedure shall also be terminated in UTRAN.

When the request to establish or modify one or several RABs is put in the queue, UTRAN shall start the timer TQUEUING. This timer specifies the maximum time for queuing of the request of establishment or modification.  The same timer TQUEUING is supervising all RABs being queued.

For each RABs that are queued the following outcomes shall be possible:

-
successfully established or modified 
-
failed to establish or modify
-
failed due to expiry of the timer TQUEUING
For the queued RABs, indicated in the first RAB ASSIGNMENT RESPONSE message, UTRAN shall report the outcome of the queuing in the case of TQUEUING expiry, for every RAB individually or for several RABs in subsequent RAB ASSIGNMENT RESPONSE message(s). This is left to implementation. UTRAN shall stop TQUEUING when all RABs have been either successfully established or modified or failed to establish or modify. The RAB Assignment procedure is then terminated both in CN and UTRAN.

When CN receives the response that one or several RABs are queued, CN shall expect UTRAN to provide the outcome of the queuing function for each RAB before expiry of the T RABAssgt timer. In case the timer T RABAssgt expires, the CN shall consider the RAB Assignment procedure terminated and the not reported RABs shall be considered as failed.

In the case the timer TQUEUING expires, the RAB Assignment procedure terminates in UTRAN for all queued RABs, and UTRAN shall respond for all of them in one RAB ASSIGNMENT RESPONSE message. The RAB Assignment procedure shall also be terminated in CN.

UTRAN shall report the outcome of a specific RAB to establish or modify only after the transport network control plane signalling, which is needed for RAB establishment or modification, has been executed. The transport network control plane signalling shall use the Transport Layer Address IE and Iu Transport Association IE.

After reporting the outcome of a specific RAB to establish or modify, the RNC shall initiate the user plane mode as requested by the CN in the User Plane Mode IE. This initialisation is described in ref.[6].

When UTRAN reports unsuccessful modification of RAB configuration the cause value should be precise enough to enable the core network to know the reason for unsuccessful modification. Typical cause values are: "Requested Traffic Class not Available", "Invalid RAB Parameters Value", "Requested Maximum Bit Rate not Available", "Requested Guaranteed Bit Rate not Available", "Requested Transfer Delay not Achievable", "Invalid RAB Parameters Combination", "Condition Violation for SDU Parameters", "Condition Violation for Traffic Handling Priority", "Condition Violation for Guaranteed Bit Rate", "User Plane Versions not Supported", "Iu UP Failure".

8.2.3
Unsuccessful Operation

The unsuccessful operation for this Class 3 Elementary procedure is described under the Successful Operation chapter.

8.2.4
Abnormal Conditions

Interactions with Relocation Preparation:

If the relocation becomes absolutely necessary during the RAB Assignment in order to keep the communication with the UE, the RNC may interrupt the ongoing RAB Assignment procedure and initiate the Relocation Preparation procedure  as follows:

1.
The RNC shall terminate the RAB Assignment procedure indicating unsuccessful RAB configuration modification:

-
for all queued RABs,

-
for RABs not already established or modified and

-
for RABs not already released with the cause 'Relocation triggered'.

2.
The RNC shall terminate the RAB Assignment procedure indicating successful RAB configuration modification:

-
for RABs already established or modified but not yet reported to the CN and

-
for RABs already released but not yet reported to the CN.

3.
The RNC shall report this outcome of the procedure in one RAB ASSIGNMENT RESPONSE message. 

4.
The RNC shall invoke relocation by sending the RELOCATION REQUIRED to the active CN node(s). 

5.
The CN shall terminate the RAB Assignment procedure at reception of the RAB ASSIGNMENT RESPONSE message.
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