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8.2
RAB Assignment

8.2.1
General

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

8.2.2
Successful Operation
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Figure 1: RAB Assignment procedure. Successful operation.

The CN shall initiate the procedure by sending a RAB ASSIGNMENT REQUEST message. When sending the RAB ASSIGNMENT REQUEST message, 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, the message shall contain:

-
RAB ID.
-
NAS Syncronisation Indicator (only when available).
-
RAB parameters (including e.g. Allocation/Retention Priority).

-
User Plane Mode Information (i e User Plane Mode and UP Mode Versions).

-
Transport Layer Address.

-
Iu Transport Association.

- 
PDP Type Information (only for PS)

-
Data Volume Reporting Indication (only for PS).

-
DL GTP-PDU sequence number (only when GTP-PDU sequence number is available in cases of handover from GPRS to UMTS or when establishing a RAB for an existing PDP context).

-
UL GTP-PDU sequence number (only when GTP-PDU sequence number is available in cases of handover from GPRS to UMTS or when establishing a RAB for an existing PDP context).

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

-
UL N-PDU sequence number (only when N-PDU sequence number is available in case of handover from GPRS to UMTS).
For each RAB requested to modify, the message may contain:

· RAB ID (mandatory).

-
NAS Synchronisation Indicator.

-
RAB parameters.

-
Transport Layer Address. 

-
Iu Transport Association.
For each RAB request to release, the message shall contain:

-
RAB ID.

-
Cause.

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

The RAB ID shall identify uniquely the RAB for the specific CN domain for the particular UE, which makes the RAB ID unique over the Iu connection on which the RAB ASSIGNMENT REQUEST message is received. When a RAB ID already in use over that particular Iu instance is used, the procedure is considered as modification of that RAB.

The RNC shall pass the contents of RAB ID IE to the radio interface protocol for each RAB requested to establish or modify.

The RNC shall establish or modify the resources according to the values of the Allocation/Retention Priority IE (priority level, pre-emption indicators, 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 so 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 marked as "may trigger pre-emption" and the resource situation so requires, RNC may trigger the pre-emption procedure which may then cause the forced release of a lower priority RAB which is marked as "pre-emptable". 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 message, shall be treated as follows:

1.
The values of the last received Pre-emption Vulnerability IE and Priority Level IE shall prevail.

2.
If the Pre-emption Capability IE is set to "may trigger pre-emption", then this allocation request may trigger the pre-emption procedure.

3.
If the Pre-emption Capability IE is set to "shall not trigger pre-emption", then this allocation request shall not trigger the pre-emption procedure.

4.
If the Pre-emption Vulnerability IE is set to "pre-emptable", then this connection shall be included in the pre-emption process.

5.
If the Pre-emption Vulnerability IE is set to "not pre-emptable", then this connection shall not be included in the pre-emption process.

6.
If the Priority Level IE is set to "no priority used" the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values "shall not trigger pre-emption" and "not pre-emptable" shall prevail.
-
If the Allocation/Retention Priority IE is not given in the RAB ASSIGNMENT REQUEST message, the allocation request shall not trigger the pre-emption process and the connection may be pre-empted and considered to have the value "lowest" as priority level. Moreover, queuing shall not be allowed.

-
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 may be done for RABs belonging to the same UE or to other UEs. 

If the NAS Synchronisation Indicator IE is contained in the RAB ASSIGNMENT REQUEST message, the RNC shall pass it to the radio interface protocol for the transfer to the UE.
If the RAB ASSIGNMENT REQUEST message includes the PDP Type Information IE, the UTRAN may use this to configure any compression algorithms.
If the Service Handover IE is included, this tells if the RAB 

· should be handed over to GSM, i.e. from NAS point of view, the RAB should be handed over to GSM as soon as possible although the final decision whether to perform a handover to GSM is still made in UTRAN.

· should not be handed over to GSM, i.e. from NAS point of view, the RAB should remain in UMTS as long as possible although the final decision whether to perform a handover to GSM is still made in UTRAN.
· shall not be handed over to GSM, i.e. the RAB shall never be handed over to GSM. This means that UTRAN shall not initiate handover to GSM for the UE unless the RABs with this indication have first been released with the normal release procedures.
The value of the Service Handover IE is valid throughout the lifetime of the RAB or until changed by a RAB modification. 

The Service Handover IE shall only influence decisions made regarding UTRAN initiated handovers.

If the Service Handover IE is not included, the decision whether to perform a handover to GSM is only an internal UTRAN matter.
UTRAN shall report to CN, in the first RAB ASSIGNMENT RESPONSE message, the result for all the requested RABs, such as:

-
List of RABs successfully established or modified.

-
List of RABs released.

-
List of RABs queued.
-
List of RABs failed to establish or modify.

-
List of RABs failed to release.
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. At a RAB modification, it is up to the RNC to decide if any transport network control plane signalling shall be performed for the possibly included Transport Layer Address IE and Iu Transport Association IE or if the already existing transport bearer shall be used. If the RNC decides to establish a new transport bearer, then the switch over to this new transport bearer shall be done immediately after transport bearer establishment and initialisation of the user plane mode.
Before reporting the outcome of a specific RAB to establish or modify, the RNC shall have executed the initialisation of the user plane mode as requested by the CN in the User Plane Mode IE. This initialisation is described in ref.[6].

In case of establishment of a RAB for the PS domain, the CN must be prepared to receive user data before the RAB ASSIGNMENT RESPONSE message has been received.

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 RAB that is 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 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 all RABs have been responded to.

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 RABs not reported 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.
In case a request to modify or release a RAB contains the RAB ID of a RAB being queued, the RAB shall be taken out of the queue and treated according to the second request. The first request shall be responded to as a RAB failed to setup or modify with the cause value "Request superseded". 

When UTRAN reports unsuccessful establishment/modification of a RAB, the cause value should be precise enough to enable the core network to know the reason for unsuccessful establishment/modification. Typical cause values are: "Requested Traffic Class not Available", "Invalid RAB Parameters Value", "Requested Maximum Bit Rate not Available", "Requested Maximum Bit Rate for DL not Available", "Requested Maximum Bit Rate for UL not Available", "Requested Guaranteed Bit Rate not Available", "Requested Guaranteed Bit Rate for DL not Available", "Requested Guaranteed Bit Rate for UL 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", “Iu Transport Connection Failed to Establish”.

If the RAB ID of a RAB requested to be released is unknown in the RNC, this shall be reported as a RAB failed to release with the cause value "Invalid RAB ID".
The RNC may indicate an impending directed retry attempt to GSM by sending RAB ASSIGNMENT RESPONSE message with a RAB ID included in the list of RABs failed to setup and a cause value of “Directed Retry”.
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.
After sending RAB ASSIGNMENT RESPONSE message containing RAB ID within the RABs Released IE, the RNC shall be prepared to receive new establishment request of a RAB identified by the same RAB ID
9.1.3
RAB ASSIGNMENT REQUEST

This message is sent by the CN to request the establishment, modification or release of one or more RABs for the same UE.

Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	RABs To Be Setup Or Modified List
	C – ifNoOtherGroup
	
	
	
	YES
	ignore

	>RABs To Be Setup Or Modified Item IEs
	
	1 to <maxnoofRABs>
	
	
	
	

	>>First Setup Or Modify Item
	M
	
	
	Grouping reason: same criticality
	EACH
	reject

	>>>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>>>NAS Synchronisation Indicator
	C-ifNASInfoProvided
	
	9.2.3.18
	
	-
	

	>>>RAB Parameters
	C - ifSetuporNewValues
	
	9.2.1.3
	Includes all necessary parameters for RABs (both for MSC and SGSN) including QoS.


	-
	

	>>>User Plane Information
	C - ifSetuporNewValues
	
	
	
	-
	

	>>>>User Plane Mode
	M
	
	9.2.1.18
	
	-
	

	>>>>UP Mode Versions
	M
	
	9.2.1.19
	
	-
	

	>>>Transport Layer Information
	C- ifNot OnlyNSI
	
	
	
	-
	

	>>>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>>>Iu Transport Association
	M
	
	9.2.2.2
	
	-
	

	>>>Service Handover
	O
	
	9.2.1.41
	
	-
	

	>>Second Setup Or Modify Item
	M
	
	
	Grouping reason: same criticality
	EACH
	ignore

	>>> PDP Type Information
	C – ifPSandSetup
	
	9.2.1.40
	
	-
	

	>>>Data Volume Reporting
Indication
	C – ifPSandSetup
	
	9.2.1.17
	
	-
	

	>>>DL GTP-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.2.3
	
	-
	

	>>>UL GTP-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.2.4
	
	-
	

	>>>DL N-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.1.33
	
	-
	

	>>>UL N-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.1.34
	
	-
	

	RABs To Be Released List
	C – ifNoOtherGroup
	
	
	
	YES
	ignore

	>RABs To Be Released Item IEs
	
	1 to <maxnoofRABs>
	
	
	EACH
	ignore

	>>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>>Cause
	M
	
	9.2.1.4
	
	-
	


	Condition
	Explanation

	IfPSandSetup
	This IE is only present for RABs towards the PS domain at RAB establishment.

	IfAvailPSandSetup
	This IE is only present when available for RABs towards the PS domain at RAB establishment.

	IfNoOtherGroup
	This group must be present at least when no other group is present, i.e. at least one group must be present.

	IfNASInfoProvided
	This IE is present if the relevant NAS information is provided by the CN.

	IfSetuporNewValues
	This IE or IE group is present at a RAB establishment or when any previously set value shall be modified at a RAB modification.

	IfNotOnlyNSI
	This IE group is present at a RAB establishment, and may be present at a RAB modification if  at least one more IE than the RAB ID IE and the NAS Syncronisation Indicator IE is also included.


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.


9.3.3
PDU Definitions

-- **************************************************************

--

-- PDU definitions for RANAP.

--

-- **************************************************************

	****      LOTS OF UNAFFECTED ASN.1 DESCRIPTION FROM SECTION 9.3.3 NOT SHOWN     ****


-- **************************************************************

--

-- RAB ASSIGNMENT ELEMENTARY PROCEDURE

--

-- **************************************************************

-- **************************************************************

--

-- RAB Assignment Request

--

-- **************************************************************

RAB-AssignmentRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {RAB-AssignmentRequestIEs} },


protocolExtensions

ProtocolExtensionContainer { {RAB-AssignmentRequestExtensions} }


OPTIONAL,


...

}

RAB-AssignmentRequestIEs RANAP-PROTOCOL-IES ::= {


{ ID id-RAB-SetupOrModifyList


CRITICALITY ignore
TYPE RAB-SetupOrModifyList


PRESENCE conditional


-- This group must be present at least when no other group is present, ie. at least one group must be present --



} |


{ ID id-RAB-ReleaseList



CRITICALITY ignore
TYPE RAB-ReleaseList



PRESENCE conditional


-- This group must be present at least when no other group is present, ie. at least one group must be present --



},


...

}

RAB-SetupOrModifyList 




::= RAB-IE-ContainerPairList { {RAB-SetupOrModifyItem-IEs} }

RAB-SetupOrModifyItem-IEs RANAP-PROTOCOL-IES-PAIR ::= {


{ ID id-RAB-SetupOrModifyItem


FIRST CRITICALITY  reject
FIRST TYPE  RAB-SetupOrModifyItemFirst


 





SECOND CRITICALITY ignore
SECOND TYPE RAB-SetupOrModifyItemSecond


















PRESENCE mandatory
},


...

}

RAB-SetupOrModifyItemFirst ::= SEQUENCE {


rAB-ID





RAB-ID,


nAS-SynchronisationIndicator
NAS-SynchronisationIndicator
OPTIONAL


-- This IE is present if the relevant NAS information is provided by the CN --,


rAB-Parameters




RAB-Parameters

OPTIONAL

-- This IE is present at a RAB establishment or when any previously set value shall be modified at a RAB modification --,


userPlaneInformation



UserPlaneInformation

OPTIONAL


-- This IE is present at a RAB establishment or when any previously set value shall be modified at a RAB modification --,


transportLayerInformation



 TransportLayerInformation

OPTIONAL


-- This IE is present at a RAB establishment, and may be present at a RAB modification if at least one more IE than the RAB ID IE and the NAS Syncronisation Indicator IE is also included --,


service-Handover




Service-Handover


OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { {RAB-SetupOrModifyItemFirst-ExtIEs} }


OPTIONAL,


...

}

TransportLayerInformation ::= SEQUENCE {


transportLayerAddress


TransportLayerAddress,


iuTransportAssociation


IuTransportAssociation,


iE-Extensions




ProtocolExtensionContainer { {TransportLayerInformation-ExtIEs} }


OPTIONAL,


...

}

TransportLayerInformation-ExtIEs RANAP-PROTOCOL-EXTENSION ::= {


...

}

RAB-SetupOrModifyItemFirst-ExtIEs RANAP-PROTOCOL-EXTENSION ::= {


...

}

RAB-SetupOrModifyItemSecond ::= SEQUENCE {


pDP-TypeInformation



PDP-TypeInformation 


OPTIONAL

  
-- This IE is only present for RABs towards the PS domain at RAB establishment --,


dataVolumeReportingIndication


DataVolumeReportingIndication 
OPTIONAL


-- This IE, if applicable, is only present for RABs towards the PS domain at RAB establishment --,


dl-GTP-PDU-SequenceNumber


DL-GTP-PDU-SequenceNumber 
OPTIONAL


-- This IE, if available, is only present for RABs towards the PS domain at RAB establishment --,


ul-GTP-PDU-SequenceNumber


UL-GTP-PDU-SequenceNumber 
OPTIONAL


-- This IE, if available, is only present for RABs towards the PS domain at RAB establishment --,


dl-N-PDU-SequenceNumber



DL-N-PDU-SequenceNumber 
OPTIONAL


-- This IE, if available, is only present for RABs towards the PS domain at RAB establishment --,


ul-N-PDU-SequenceNumber



UL-N-PDU-SequenceNumber

OPTIONAL


-- This IE, if available, is only present for RABs towards the PS domain at RAB establishment --,


iE-Extensions




ProtocolExtensionContainer { {RAB-SetupOrModifyItemSecond-ExtIEs} }


OPTIONAL,


...

}

RAB-SetupOrModifyItemSecond-ExtIEs RANAP-PROTOCOL-EXTENSION ::= {


...

}

RAB-AssignmentRequestExtensions RANAP-PROTOCOL-EXTENSION ::= {


...

}

	****      LOTS OF UNAFFECTED ASN.1 DESCRIPTION FROM SECTION 9.3.3 NOT SHOWN     ****
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