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1 Introduction

Current 3GPP specifications allow core network (CN) or user equipment (UE) initiated Radio Access Bearer (RAB) renegotiation/reconfiguration. They do not however provide a mechanism for UMTS Terrestrial Radio Access Network (UTRAN) initiated RAB renegotiation/reconfiguration. Since the UTRAN is responsible for managing the radio resources, its inability to initiate RAB renegotiation/reconfiguration may lead to inefficient use of these resources. In fact, failure to perform UTRAN initiated RAB renegotiation/reconfiguration may result in radio network overload, dropped calls, and degradation of the quality of remaining calls. Here we propose a procedure which will enable the UTRAN to initiate RAB renegotiation/reconfiguration. This proposal is in line with work item: RAB Quality of Service Negotiation over Iu.

2 Motivation

Change in the radio environment or user mobility may lead to situations where the radio infrastructure is unable to deliver the Quality of Service (QoS) promised during RAB setup. The same problem may be encountered at handover, when the new cell does not have the radio resources available to support the originally agreed upon QoS. In the absence of an UTRAN initiated RAB renegotiation/reconfiguration procedure, such scenarios may result in overload of the radio interface (possibly due to more power being allocated by the radio infrastructure to the RAB in question), which also negatively impacts the quality of other calls, and may ultimately lead to calls being dropped. In the handover case, insufficient radio resources in the new cell may lead to failed handover attempt, and possibly dropped call. To avoid such negative outcomes, the UTRAN should be able to renegotiate RAB/QoS parameters, which it may have agreed to earlier. We introduce a procedure here, which enables the UTRAN to do just that, i.e., it provides the UTRAN with a mechanism for initiating RAB renegotiation/reconfiguration.

3 UTRAN Initiated RAB Renegotiation/Reconfiguration Procedure

The proposed procedure introduces one new message to the Iu interface, and reuses two messages already defined for RANAP signalling. The three messages over the Iu interface necessary for this procedure are:

· RAB Modify Request (new message)

· RAB Assignment Request (existing message)

· RAB Assignment Response (existing message)

These messages are used in the following procedure steps to perform an UTRAN, or more specifically Radio Network Controller (RNC) initiated RAB renegotiation/reconfiguration:

1. RNC determines need to modify RAB(s).

2. RNC formats and sends the RAB Modify Request message to the CN indicating which RABs require modification. The RAB Modify Request message structure is given in section 4.1, and is consistent with the RAB Assignment Request and RAB Assignment Response messages already specified in [3]. In the RAB Modify Request message, the ‘RAB ID’ information element (IE) identifies the RABs for which modifications are requested, and the corresponding ‘RAB parameters’ IE lists the new RAB parameter values the RNC is requesting. (Note: the message structure for RAB Modify Request is similar to the Modify PDP Context Request message used between UE and CN to request modification of an active PDP context. Since the CN can already handle the Modify PDP Context Request message, it may not require much additional work on part of the CN to be able to handle the RAB Modify Request message. Refer to [1] for more details on Modify PDP Context Request message.)

3. Upon reception of the RAB Modify Request message, the CN determines if the modifications are acceptable and returns the appropriate indication to the RNC in the RAB Assignment Request message. If the CN accepts the RNC suggested RAB modifications, the ‘RAB parameters’ IE under ‘RABs to be setup or modified’ of the RAB Assignment Request message reflects those changes - the RAB parameter values are the same as those sent via the RAB Modify Request message, in that case. If the CN does not accept the RNC suggested RAB modifications, it can indicate the previously agreed upon RAB parameter values or suggest different RAB parameter values in the ‘RAB parameters’ IE under ‘RABs to be setup or modified’ of the RAB Assignment Request message. Alternatively it can instruct the RNC to release the appropriate RABs by identifying those RABs in the ‘RABs to be released’ IE of the RAB Assignment Request message. 

The CN may need to communicate with the UE before accepting a RAB Modify Request (may be even before suggesting a different set of RAB parameter values). This can be done through the PDP Context Modification procedure. If the network initiated PDP Context Modification is acceptable to the UE, the CN may respond to the RNC by completing the ‘RABs to be setup or modified’ IE of the RAB Assignment Request message for the appropriate RABs. If the network initiated PDP Context Modification is not acceptable to the UE, the UE deactivates the PDP context through the UE initiated PDP Context Deactivation procedure. The CN in that case sends a RAB Assignment Request message to the RNC, requesting the RNC to release the corresponding RAB. See [1] for details on PDP Context Modification and PDP Context Deactivation procedures.

4. Upon reception of the RAB Assignment Request message, the RNC considers the RAB modifications agreed to by the CN. If CN has accepted the RNC proposed RAB modifications, the RNC makes those modifications and indicates to the CN that the appropriate RABs have been modified through the RAB Assignment Response message. The ‘RABs setup or modified’ IE lists the RAB IDs that have been modified. If the CN has not accepted the RNC proposed RAB modifications, and has either suggested different RAB modifications or has repeated the previously agreed upon RAB parameter values, the RNC decides if that is acceptable to it or not. If acceptable, the RNC makes the appropriate RAB modifications, if any, and lists the corresponding RAB IDs in the ‘RABs setup or modified’ IE of the RAB Assignment Response message it sends back to the CN. If the RAB parameter values indicated in the RAB Assignment Request message are not acceptable to the RNC, the RNC sends a RAB Assignment Response message listing the appropriate RAB IDs in the ‘RABs failed to setup or modify’ IE of the message. Lastly, If CN has not accepted the RNC proposed RAB modifications, and has requested RABs to be released through the RAB Assignment Request message, the RNC releases the appropriate RABs and lists the corresponding RAB IDs in the ‘RABs released’ IE of the RAB Assignment Response message it sends to the CN.

5. Once RAB Assignment Response message is received at the CN for each RAB the RNC wanted to modify through its RAB Modify Request message, the procedure ends.

The following message flow diagram illustrates the sequence of these messages:
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4 Message Definitions and Contents

4.1 RAB Modify Request

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

Direction: RNC ( CN.

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
	ignore

	RABs  to be modified
	M
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	Uniquely identifies the RAB for a specific CN domain, for a particular UE.
	-
	

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


	-
	


	Range bound
	Explanation

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


The ‘IE type and reference’ column in the above table, refers to sections in [3].

4.2 RAB Assignment Request

Refer to [3] for details of this message.

4.3 RAB Assignment Response

Refer to [3] for details of this message.

5 Supporting Procedures

A system needs additional messages/procedures to communicate the changes resulting from an UTRAN initiated RAB renegotiation/reconfiguration to the UE and other network elements. These include messages to communicate new RAB parameter values to the UE, new Radio Bearer (RB) parameter values to the UE, Node B, and possibly Drift RNC (DRNC). These messages have already been defined and exist in 3GPP specifications. For example, new RAB parameter values can be sent to the UE by the CN using the PDP Context Modification procedure (refer to [1]). Radio Bearer Reconfiguration procedure is in place for the Serving RNC (SRNC) (SRNC would be the entity initiating UTRAN initiated RAB renegotiation/reconfiguration) to communicate to the UE, changes in RBs resulting from RAB renegotiation/reconfiguration (refer to [2]). The radio link reconfigurations that may be necessitated by RAB renegotiation/reconfiguration can be communicated to involved Node Bs and DRNCs by the SRNC through the Radio Link Reconfiguration procedure (synchronised or unsynchronised) (refer to [4] and [5]).

In general, all supporting messages/procedures needed for proper implementation of UTRAN initiated RAB renegotiation/reconfiguration are already specified by 3GPP, with one small exception. The PDP Context Modification procedure between CN and UE is currently only defined for the PS domain. This concept needs to be expanded to also cover the CS domain.

6 Summary

In order to make the most efficient use of the radio interface, the entity managing the interface, which is the UTRAN, should be able to renegotiate/reconfigure bearers. Above we propose a procedure that will enable the UTRAN to initiate bearer renegotiations/reconfigurations in an effort to make the best possible use of the radio resources. This is in line with the work item: RAB Quality of Service Negotiation over Iu, which proposes negotiation of RAB at call setup. We propose to expand the scope of the work item to include any subsequent RAB renegotiations that may become necessary.
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