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1-
Introduction

Currently, the implementation of RABs is such that each RAB (signalling and bearer) is a standalone RAB in the RNC. With simple services such as Voice or Web Browsing, this is appropriate, however more complex services, such as IMS, require multiple RABs to operate. In the case of IMS, we require a RAB for IMS signalling and a RAB for IMS bearer. The IMS bearer RAB is dependent on the IMS signalling RAB to exist, the loss in the IMS signalling RAB may result in the entire call being lost.
2 - Discussion

The objective of this paper is to allow for optional IEs to be added to the RAB establishment and modification of the RANAP RAB ASSIGNMENT message that allow the network to specify the RAB IDs of other RABs that rely upon this new RAB. To make this fully flexible, it should be possible to also specify that a RAB has a codependency on another RAB by specifying that RAB ID in both of these new IEs.
For the purposes of this document, the term “parent RAB” shall refer to a RAB that is required for another RAB to function. The term “child RAB” shall denote a RAB that requires another RAB to function. The term “sibling RABs” shall denote co-dependent RABs.

Through this addition, the RNC gains knowledge of how RABs are inter-related. This can aid in the management of a call that uses multiple RABs – e.g. if the quality of the parent RAB deteriorates to the point where it must be dropped, the RNC would also initiate the release of any child or sibling RABs for that RAB ID. A similar rule would apply in call-preemption circumstances.

This proposal is to enable the ability to logically link RABs together so that they can be mutually maintained in the RNC.
To enable this, information needs to be evaluated in the SGSN and transported to the RNC to indicate that a subsequent RAB establishment is linked to a previous RAB establishment. This communication should also indicate the type of dependencies between the RABs – for example, the SGSN would communicate that RAB #2 should only be operable if RAB #1 is operable, but it might not need to have the reverse dependency.

One solution would be to augment the RANAP RAB Assignment Request messages to contain this information in new information elements (IEs). In the SGSN today, we know that for an IMS session there is a relation by the PDP context (primary for signalling and the secondary for data traffic) – i.e. if PDP contexts have the same APN, then they may be related. An operator may have multiple APNs.
When the first IMS SIP signalling RAB is established, the RAB ID for the RAB is communicated from the SGSN to the RNC and UE in the messages RANAP RAB Assignment Request and RRC Radio Bearer Setup. This gives the RNC and UE identifying information about the RAB that has just been setup. 

This proposal is useful for multi RAB services, for example IMS services. In this case we will have the SIP signalling RAB and the related data traffic RABs. If the UE requests a new service to the same APN, then the same SIP signalling RAB will be used for the second service, so there is a need to relate the 2 different services RABs to the same signalling RAB by adding new optional IE to the RAB Assignment Request message showing dependencies between the different RABs (signalling and data traffic).

Also in case we have optimisation to a specific service (eg VoIP) and, if this optimisation includes the signalling RAB of that service, then we need to identify the RABs for that service, i.e. knowledge of the linked nature of certain RABs may aid in any radio management algorithms – e.g. call pre-emption.
The RAB Assignment Request message is the mechanism used to request the removal of the RABs from the CN, and the RAB Assignment Response message is used to confirm the removal from the RNC to the CN. If the linked nature of the RABs indicate that the removal of a RAB listed in the RAB Assignment Request message means the removal of a RAB not listed in that message, then the RNC should also remove that RAB and either 
(a) indicate the removal of this RAB in the Response, 
(b) initiate a RAB Release Request message to the CN for this unlisted RAB. 
The preferred embodiment would be (b), with a new Cause value of “RAB linked to released RAB”. 
A detailed example on mapping the proposed changes below to the IMS services: 

Initially, the IMS service needs a primary PDP context with a RAB that is devoted to the IMS signalling. The RAB Assignment Request message would have none of the new optional parameters specified as there would be no other RABs in existence. Call this RAB #1.

Next, the service would need to establish a bearer RAB for the transport of user plane traffic (e.g. audio). A new RAB would be established, and in the assignment request message, RAB #2 would be established with a Parent RAB list containing the ID of RAB #1, and also RAB #1 would be modified to have a Child RAB list containing the ID of RAB #2.

Finally, the service establishes a new bearer RAB for the transport of a different type of user plane traffic (e.g. a presentation to go along with the audio). This new RAB may be created to be dependent on both the signalling RAB and the audio RAB. This would be done as follows. The RAB Assignment Request message would create RAB #3. The list of Parent RABs would contain the IDs of RAB #1 and RAB #2. There would be no list of Child RABs. Also, in the same message, RAB #2 would be modified to have RAB #3 as a Child RABs, and RAB #1 would be modified to have both RAB #2 and RAB #3 as Child RABs.

Failure cases:

1. RAB #1 fails. If RAB#1 fails, then both RAB #2 and RAB #3 cannot also continue to exist, by definition, and so they should also be torn down. The RNC would use the new information to coordinate this.

2. RAB #2 fails. If RAB#2 fails, then RAB #3 cannot also continue to exist, and so it should also be torn down. RAB #1 can continue to run.

3. RAB #3 fails. This has no impact on other RABs, and so is torn down as normal.

In all of the above cases, the removal of a RAB should also mean the removal of the IDs from other linked RABs. The link listing within the RAB should tell the RNC which RABs are affected by this.

3 - Proposal

According the the discussion above, it is proposed to provide information of linked RABs to the RNC making the handling and control of the resources for the linked RABs more efficient and accurate.

If the proposed changes below are accepted, Motorola is willing to draft a CR, including the ASN.1.
Proposed changes to TS25.413 (RANAP) as follows:
*********************  First change***********************

3.1
Definitions

Linked RABs: This is used for sessions with multiple RABs linked together, where the existence of one or more Child RABs are dependent on the existence of its Parent RAB.
*********************  Second change***********************

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 CN shall include in the RAB ASSIGNMENT REQUEST message at least one request to either establish/modify or release a RAB.
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 Synchronisation Indicator (only when available).

-
RAB parameters (including e.g. Allocation/Retention Priority).
-
List of RABs to be linked (Parent and Child RABs);
-
User Plane Information (i.e required User Plane Mode and required UP Mode Versions).

-
Transport Layer Information.

-
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 intersystem change from GPRS to UMTS or when establishing a RAB for an existing PDP context or in some further cases described in [21]).

-
UL GTP-PDU sequence number (only when GTP-PDU sequence number is available in cases of intersystem change from GPRS to UMTS or when establishing a RAB for an existing PDP context or in some further cases described in [21]).

-
DL N-PDU sequence number (only when N-PDU sequence number is available in case of intersystem change from GPRS to UMTS or in some further cases described in [21]).

-
UL N-PDU sequence number (only when N-PDU sequence number is available in case of intersystem change from GPRS to UMTS or in some further cases described in [21]).

For each RAB requested to modify, the message may contain:

-
RAB ID (mandatory).

-
NAS Synchronisation Indicator.

-
RAB parameters. 
-
List of RABs to be linked (Parent and Child RABs)
-
Transport Layer Information.

-
User Plane Information.
The Transport Layer Information IE may be present at a RAB modification except in the case when the only other present IE, besides the RAB ID IE, is the NAS Synchronisation Indicator IE.

At a RAB modification that does not include transfer of NAS Synchronisation Indicator IE, the RAB Parameters IE shall be present in RAB ASSIGNMENT REQUEST message only when any previously set value for this IE is requested to be modified.
At RAB setup or modification, the relation between linked RABs Parent RABs IE  and Child RABs IE  shall be present in RAB Assignment Request if applicable. Addition of new linked RABs, modification of previously existing links may be requested. One Child RAB may be linked to one or more Parent RABs, and a Parent RAB may be linked as a Child RAB to another Parent RAB in the same session.
At a RAB modification, the User Plane Information IE shall be present in RAB ASSIGNMENT REQUEST message only when any previously set value for this IE is requested to be modified.

For a RAB setup, the SDU Format Information Parameter IE in the RAB Parameters IE shall be present only if the User Plane Mode IE is set to “support mode for pre-defined SDU sizes” and the Traffic Class IE is set to either “Conversational” or “Streaming”.

For a RAB setup, the RAB Parameters IE may contain the Signalling Indication IE. The Signalling Indication IE shall not be present if the Traffic Class IE is not set to "Interactive" or if the CN Domain Indicator IE is not set to "PS domain".

If the RAB Parameters IE is present for a RAB modification, the SDU Format Information Parameter IE in the RAB Parameters IE shall be present only if the Traffic Class IE is set to either “Conversational” or “Streaming” and if

-
either the User Plane mode is currently “support mode for pre-defined SDU sizes” and the User Plane Mode IE is not contained in the RAB ASSIGNMENT REQUEST message 

-
or if the User Plane Mode IE optionally contained within the RAB ASSIGNMENT REQUEST message is set to “support mode for pre-defined SDU sizes”.

If, for a RAB requested to be modified, one (or more) of these IEs except RAB ID IE are not present in RAB ASSIGNMENT REQUEST message the RNC shall continue to use the value(s) currently in use for the not present IEs.

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

-
RAB ID;

-
Cause.
If, for RAB Assignment request to release a Parent RAB, and has not indicated the release of the linked Child RABs, then the RNC will release the linked Child RABs by sending RAB Release Request with the Cause value “RAB linked to released RAB”.
Upon reception of the RAB ASSIGNMENT REQUEST message UTRAN shall execute the requested RAB configuration. The CN may indicate that RAB QoS negotiation is allowed for certain RAB parameters and in some cases also which alternative values to be used in the negotiation.

The same RAB ID shall only be present once in the whole RAB ASSIGNMENT REQUEST message.

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" 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.
3.
If a Parent RAB to be pre-empted, then UTRAN shall pre-empt linked RABs.
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 inter-system handovers.

If the Service Handover IE is not included, the decision whether to perform an inter-system 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.
The same RAB ID shall only be present once in the whole RAB ASSIGNMENT RESPONSE message.

For each RAB successfully established towards the PS domain, the RNC shall include the Transport Layer Address IE and the Iu Transport Association IE in the RAB ASSIGNMENT RESPONSE message.

For each RAB successfully modified or released towards the PS domain, for which data volume reporting has been requested, the RNC shall include the DL Data Volumes IE in the RAB ASSIGNMENT RESPONSE message.

For each RAB successfully released towards the PS domain, the RNC shall include in the RAB ASSIGNMENT RESPONSE message, if available, the DL GTP-PDU Sequence Number IE and the UL GTP-PDU Sequence Number IE, if the release was initiated by UTRAN.

The RNC shall report in the RAB ASSIGNMENT RESPONSE message at least one RAB:

· setup/modified or

· released or

· queued or

· failed to setup/modify or

· failed to release.

If any alternative RAB parameter values have been used when establishing or modifying a RAB, these RAB parameter values shall be included in the RAB ASSIGNMENT RESPONSE message within the Assigned RAB Parameter Values IE.

For the CS domain, when an ALCAP is used, UTRAN shall report the successful outcome of a specific RAB to establish or modify only after the Iu user plane at RNL level is ready to be used in UL and DL. At a RAB establishment, the transport network control plane signalling required to set up the transport bearer shall use the Transport Layer Address IE and Iu Transport Association IE. At a RAB modification when Transport Layer Address (IE) and Iu Transport Association IEs are included, the RNC shall establish a new transport bearer. The transport network control plane signalling shall then use the included Transport Layer Address IE and Iu Transport Association IE. Then the switch over to this new transport bearer shall be done immediately after transport bearer establishment and initialisation of the user plane mode. If Transport Layer Address (IE) and Iu Transport Association IEs are not included, then the RNC may modify the already existing transport bearer.

For the PS domain or for the CS domain when an ALCAP is not used, for each RAB successfully modified towards the PS domain, if the RNC has changed the Transport Layer Address IE and/or the Iu Transport Association IE, it shall include the new value(s) in the RAB ASSIGNMENT RESPONSE message.
Before reporting the successful outcome of a specific RAB to establish or modify, the RNC shall have executed the initialisation of the user plane, if necessary.

Re-initialisation of the user plane shall not be performed if:

· the RAB Parameters IE is not included, for example during transfer of NAS Synchronisation Indicator IE;

· the RAB Parameters IE is included but SDU Format Information Parameter IE is not changed for the existing RAB and NAS Synchronisation Indicator IE is not included.

Re-initialisation of the user plane shall be performed if the RAB Parameters IE and NAS Synchronisation Indicator IE are included.
If the RNC can not initialise the requested user plane mode for any of the user plane mode versions in the UP Mode Versions IE according to the rules for initialisation of the respective user plane mode versions, as described in [6], the RAB Assignment shall fail with the cause value "RNC unable to establish all RFCs".

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".

If the UTRAN failed to modify a RAB it shall keep the RAB as it was configured prior to the modification request.
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.”

*********************  Third change***********************

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
	O
	
	
	
	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
	O
	
	9.2.3.18
	
	-
	

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


	-
	

	>>>User Plane Information
	O
	
	
	
	-
	

	>>>>User Plane Mode
	M
	
	9.2.1.18
	
	-
	

	>>>>UP Mode Versions
	M
	
	9.2.1.19
	
	-
	

	>>>Transport Layer Information
	O
	
	
	
	-
	

	>>>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>>>Iu Transport Association
	M
	
	9.2.2.2
	
	-
	

	>>>Service Handover
	O
	
	9.2.1.41
	
	-
	

	>>>GERAN BSC Container
	O
	
	9.2.1.58
	
	-
	

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

	>>> PDP Type Information
	O
	
	9.2.1.40
	
	-
	

	>>>Data Volume Reporting
Indication
	O
	
	9.2.1.17
	
	-
	

	>>>DL GTP-PDU Sequence Number
	O
	
	9.2.2.3
	
	-
	

	>>>UL GTP-PDU Sequence Number
	O
	
	9.2.2.4
	
	-
	

	>>>DL N-PDU Sequence Number
	O
	
	9.2.1.33
	
	-
	

	>>>UL N-PDU Sequence Number
	O
	
	9.2.1.34
	
	-
	

	>>>Alternative RAB Parameter Values
	O
	
	9.2.1.43
	
	YES
	ignore

	>>>Parent RABs
	
	0 to <maxnoofRABs>
	
	List of RABs required for a session to continue 
	
	

	>>>>RAB ID
	O
	
	9.2.1.2
	
	EACH
	Ignore

	>>>Child RABs
	
	0 to <maxnoofRABs>
	
	List of RABs that are dependent on  one or more Parent RAB 
	
	

	>>>>RAB ID
	O
	
	9.2.1.2
	
	EACH
	ignore

	RABs To Be Released List
	O
	
	
	
	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
	
	-
	


*********************  Fourth change***********************

9.2.1.4
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the RANAP protocol.

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

	Choice Cause
	
	
	
	

	>Radio Network Layer Cause 
	
	
	INTEGER
(RAB pre-empted(1),

Trelocoverall Expiry(2),

Trelocprep Expiry(3),

Treloccomplete Expiry(4), 
Tqueuing Expiry(5),

 Relocation Triggered(6),

Unable to Establish During Relocation(8),

Unknown Target RNC(9),

Relocation Cancelled(10),

Successful Relocation(11),

Requested Ciphering and/or Integrity Protection Algorithms not Supported(12),

Conflict with already existing Integrity protection and/or Ciphering information (13),

Failure in the Radio Interface Procedure(14),

Release due to UTRAN Generated Reason(15),

User Inactivity(16),

Time Critical Relocation(17),

Requested Traffic Class not Available(18), 

Invalid RAB Parameters Value(19),

Requested Maximum Bit Rate not Available(20),

Requested Maximum Bit Rate for DL not Available(33),

Requested Maximum Bit Rate for UL not Available(34),

Requested Guaranteed Bit Rate not Available(21),

Requested Guaranteed Bit Rate for DL not Available(35),

Requested Guaranteed Bit Rate for UL not Available(36),

Requested Transfer Delay not Achievable(22),

Invalid RAB Parameters Combination(23), 

Condition Violation for SDU Parameters(24), 

Condition Violation for Traffic Handling Priority(25), 

Condition Violation for Guaranteed Bit Rate(26), 

User Plane Versions not Supported(27), 

Iu UP Failure(28),

TRELOCalloc Expiry (7),

Relocation Failure in Target CN/RNC or Target System (29),
Invalid RAB ID(30),

No remaining RAB(31),

Interaction with other procedure(32),

Repeated Integrity Checking Failure(37),
Requested Request Type not supported(38),
Request superseded(39),
Release due to UE generated signalling connection release(40), 
Resource Optimisation Relocation(41),

Requested Information Not Available(42),

Relocation desirable for radio reasons (43),

Relocation not supported in Target RNC or Target system(44),

 Directed Retry (45),

Radio Connection With UE Lost(46),

RNC unable to establish all RFCs  (47),

Deciphering Keys Not Available(48),

Dedicated Assistance data Not Available(49),

Relocation Target not allowed(50),

Location Reporting Congestion(51),
Reduce Load in Serving Cell (52),

No Radio Resources Available in Target cell (53),

GERAN Iu-mode failure (54),

Access Restricted Due to Shared Networks(55),

Incoming Relocation Not Supported Due To PUESBINE Feature(56),

Traffic Load In The Target Cell Higher Than In The Source Cell(57),

MBMS - No Multicast Service For This UE(58),

MBMS - Unknown UE ID(59),

Successful MBMS Session Start - No Data Bearer Necessary(60),

MBMS - Superseded Due To NNSF(61),

MBMS - UE Linking Already Done(62),

MBMS - UE De-Linking Failure - No Existing UE Linking(63),

TMGI Unknown(64))
	Value range is 1 – 64.

	>Transport Layer Cause
	
	
	INTEGER
(

Signalling Transport Resource Failure(65),
Iu Transport Connection Failed to Establish(66))
	Value range is 65 – 80.

	>NAS Cause
	
	
	INTEGER
(User Restriction Start Indication(81),

User Restriction End Indication(82),

Normal Release(83))
	Value range is 81 – 96.

	>Protocol Cause
	
	
	INTEGER
(Transfer Syntax Error(97), 

Semantic Error (98),

Message not compatible with receiver state (99),

Abstract Syntax Error (Reject) (100),

Abstract Syntax Error (Ignore and Notify) (101),
Abstract Syntax Error (Falsely Constructed Message) (102))
	Value range is 97 – 112.

	>Miscellaneous Cause
	
	
	INTEGER
(O&M Intervention(113),

No Resource Available(114),

Unspecified Failure(115),

Network Optimisation(116))
	Value range is 113 – 128.

	>Non-standard Cause
	
	
	INTEGER

()
	Value range is 129 – 256. Cause value 256 shall not be used.

	>Radio Network Layer Cause Extension
	
	
	INTEGER
(IP Multicast Address And APN Not Valid(257),

MBMS De-Registration Rejected Due To Implicit Registration(258),

MBMS - Request Superseded(259),

MBMS De-Registration During Session Not Allowed(260),
MBMS - No Data Bearer Necessary(261)
RAB linked to released RAB (262))
	Value range is 257 – 512.


The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Deciphering Keys Not Available
	The action failed because RNC is not able to provide requested deciphering keys.

	Conflict with already existing Integrity protection and/or Ciphering information
	The action was not performed due to that the requested security mode configuration was in conflict with the already existing security mode configuration.

	Condition Violation For Guaranteed Bit Rate
	The action was not performed due to condition violation for guaranteed bit rate.

	Condition Violation For SDU Parameters
	The action was not performed due to condition violation for SDU parameters.

	Condition Violation For Traffic Handling Priority
	The action was not performed due to condition violation for traffic handling priority.

	Dedicated Assistance data Not Available
	The action failed because RNC is not able to successfully deliver the requested dedicated assistance data to the UE.

	Directed Retry
	The reason for action is Directed Retry

	Failure In The Radio Interface Procedure
	Radio interface procedure has failed.

	Incoming Relocation Not Supported Due To PUESBINE Feature
	The incoming relocation cannot be accepted by the target RNC because of the PUESBINE feature. 

	Interaction With Other Procedure
	Relocation was cancelled due to interaction with other procedure.

	Invalid RAB ID
	The action failed because the RAB ID is unknown in the RNC.

	Invalid RAB Parameters Combination
	The action failed due to invalid RAB parameters combination.

	Invalid RAB Parameters Value
	The action failed due to invalid RAB parameters value.

	Iu UP Failure
	The action failed due to Iu UP failure.

	No remaining RAB
	The reason for the action is no remaining RAB.

	RAB Pre-empted
	The reason for the action is that RAB is pre-empted.

	Radio Connection With UE Lost
	The action is requested due to losing radio connection to the UE

	Release Due To UE Generated Signalling Connection Release
	Release requested due to UE generated signalling connection release.

	Release Due To UTRAN Generated Reason
	Release is initiated due to UTRAN generated reason.

	Relocation Cancelled
	The reason for the action is relocation cancellation.

	Relocation Desirable for Radio Reasons
	The reason for requesting relocation is radio related.

	Relocation Failure In Target CN/RNC Or Target System
	Relocation failed due to a failure in target CN/RNC or target system.

	Relocation Not Supported In Target RNC Or Target System
	Relocation failed because relocation was not supported in target RNC or target system.

	Relocation Target not allowed
	Relocation to the indicated target cell is not allowed for the UE in question.

	Relocation Triggered
	The action failed due to relocation.

	Repeated Integrity Checking Failure
	The action is requested due to repeated failure in integrity checking.

	Request Superseded
	The action failed because there was a second request on the same RAB.

	Requested Ciphering And/Or Integrity Protection Algorithms Not Supported
	The UTRAN or the UE is unable to support the requested ciphering and/or integrity protection algorithms.

	Requested Guaranteed Bit Rate For DL Not Available
	The action failed because requested guaranteed bit rate for DL is not available.

	Requested Guaranteed Bit Rate For UL Not Available
	The action failed because requested guaranteed bit rate for UL is not available.

	Requested Guaranteed Bit Rate Not Available
	The action failed because requested guaranteed bit rate is not available.

	Requested Information Not Available
	The action failed because requested information is not available.

	Requested Maximum Bit Rate For DL Not Available
	The action failed because requested maximum bit rate for DL is not available.

	Requested Maximum Bit Rate For UL Not Available
	The action failed because requested maximum bit rate for UL is not available.

	Requested Maximum Bit Rate Not Available
	The action failed because requested maximum bit rate is not available.

	Requested Request Type Not Supported
	The RNC is not supporting the requested location request type either because it doesn’t support the requested event or it doesn’t support the requested report area.

	Location Reporting Congestion
	The action was not performed due to an inability to support location reporting caused by overload.

	Requested Traffic Class Not Available
	The action failed because requested traffic class is not available.

	Requested Transfer Delay Not Achievable
	The action failed because requested transfer delay is not achievable.

	Resource Optimisation Relocation
	The reason for requesting relocation is resource optimisation.

	Successful Relocation
	The reason for the action is completion of successful relocation.

	Time Critical Relocation
	Relocation is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where the connection is likely to be dropped if relocation is not performed.

	TQUEUING Expiry
	The action failed due to expiry of the timer TQUEUING.

	TRELOCalloc Expiry
	Relocation Resource Allocation procedure failed due to expiry of the timer TRELOCalloc.

	TRELOCcomplete Expiry
	The reason for the action is expiry of timer TRELOCcomplete.

	TRELOCoverall Expiry
	The reason for the action is expiry of timer TRELOCoverall.

	TRELOCprep Expiry
	Relocation Preparation procedure is cancelled when timer TRELOCprep  expires.

	Unable To Establish During Relocation
	RAB failed to establish during relocation because it cannot be supported in the target RNC.

	Unknown Target RNC
	Relocation rejected because the target RNC is not known to the CN.

	User Inactivity
	The action is requested due to user inactivity on one or several non real time RABs e.g. in order to optimise radio resource.

	User Plane Versions Not Supported
	The action failed because requested user plane versions were not supported.

	RNC unable to establish all RFCs
	RNC couldn’t establish all RAB subflow combinations indicated within the RAB Parameters IE.

	Reduce Load in Serving Cell
	Load on serving cell needs to be reduced. 

	No Radio Resources Available in Target Cell
	Load on target cell is too high. 

	GERAN Iu-mode failure
	The RAB establishment/modification/relocation failed because the GERAN BSC cannot provide an appropriate RAB due to limited capabilities within GERAN.

	Access Restricted Due to Shared Networks
	Access is not permitted in the cell due to Shared Networks.

	Traffic Load In The Target Cell Higher Than In The Source Cell
	Relocation to reduce load in the source cell is rejected, as the target cell’s traffic load is higher than that in the source cell.

	MBMS - No Multicast Service For This UE
	The request for the Multicase Service list of one UE was not fulfilled because the UE does not have any active multicast service.

	MBMS - Unknown UE ID
	The request for the Multicase Service list of one UE was not fulfilled because the CN does not know the UE.

	Successful MBMS Session Start - No Data Bearer Necessary
	The MBMS Session Start procedure was successfully performed, but the RNC does not have any interested UE.

	MBMS - Superseded Due To NNSF
	The MBMS Session Start procedure was rejected because of successful operation towards another CN node.

	MBMS - UE Linking Already Done
	The UE linking failed, because the UE has already been linked to the given Multicast service.

	MBMS - UE De-Linking Failure - No Existing UE Linking
	The UE de-linking failed, because the UE had not been linked to the given Multicast service.

	TMGI Unknown
	The requested MBMS action failed because the indicated TMGI is unknown.

	Radio Network Layer cause extension
	Meaning

	IP Multicast Address And APN Not Valid
	The MBMS registration failed because the IP Multicast Address and APN are not valid.

	MBMS De-Registration Rejected Due To Implicit Registration
	The MBMS De-registration was rejected because of implicit registration.

	MBMS - Request Superseded
	The MBMS Registration or De-registration was superseded due to another ongoing procedure.

	MBMS De-Registration During Session Not Allowed
	The MBMS De-registration is not allowed during the MBMS session.

	MBMS - No Data Bearer Necessary
	The RNC no longer have any UEs interested in the MBMS data bearer. 

	RAB linked to released RAB
	The RNC is releasing Child RABs for released Parent RAB


	Transport Layer cause
	Meaning

	Iu Transport Connection Failed to Establish
	The action failed because the Iu Transport Network Layer connection could not be established.

	Signalling Transport Resource Failure
	Signalling transport resources have failed (e.g. processor reset).


	NAS cause
	Meaning

	Normal Release
	The release is normal.

	User Restriction Start Indication
	A location report is generated due to entering a classified area set by O&M.

	User Restriction End Indication
	A location report is generated due to leaving a classified area set by O&M.


	Protocol cause
	Meaning

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Transfer Syntax Error
	The received message included a transfer syntax error.


	Miscellaneous cause
	Meaning

	Network Optimisation
	The action is performed for network optimisation.

	No Resource Available
	No requested resource is available.

	O&M Intervention
	The action is due to O&M intervention.

	Unspecified Failure
	Sent when none of the specified cause values applies.
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