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Requirements for the support of Radio Resource Management for PS Conversational Service

1. Introduction

This paper seeks to define the requirements for the Radio Resource Management functionality needed to support PS conversational services on dedicated packet channels.  To avoid explicit architectural assumptions, the paper examines the services required from existing protocol layers in the MS and the BSS and the set of Radio Resource Management functions required to support PS conversational services.  

Whether these functions can be met by extension of functionality in existing layers or by the introduction of a separate entity (such as the GRR entity proposed in previous contributions) is left for future discussions.  

A number of open issues have been identified and are highlighted at the appropriate points in the document.  

2. Scope

As a definitive protocol stack and therefore a partitioning of functionality has not been decided upon for handling conversational services in the PS Domain, it makes it difficult to define the requirements for radio resource management of PS conversational services in a stage 2 manner.  
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Figure 1
Relationship between existing protocols and new RR Management Functions (BSS)

The approach taken in this document is illustrated in Figure 1, where the functionality on the BSS side is grouped into existing functions and new radio resource management functions.  Many of the requirements placed on existing protocol layers have been produced from the work in the Conversational Feasibility Study [3] and theses are given in chapter 3.  

The functional requirements over and above the services provided by existing protocol layers have been grouped into one section (chapter 4) for convenience.  This does not preclude any functional split.  The two extremes of such a split are:

· Total distribution of new procedures to existing layers.  

· Total encapsulation of new procedures in a new functional entity.  

3. Services to/from other layers

This section identifies the expected services/information transfer to/from other protocol layers, which in conjunction with the new procedures defined in chapter 4, forms the Radio Resource Management necessary to support conversational services on dedicated PS channels.  It is divided into two sub-sections, one addressing the BSS side and the other addressing the MS side.  

3.1. BSS Side

Protocol entities involved in the radio resource management aspects of handling conversational services in the PS domain for A/Gb mode are: BSSGP, RR, RLC/MAC and LAPDm (FFS).  

3.1.1. Base Station Subsystem GPRS Protocol (BSSGP)

BSSGP is expected to provide the signalling channel for PS Handover related signalling between the CN and the BSS.  

As an example, the messages to be handled by BSSGP based on the PS Handover call flow identified in [4] will include:

· PS Handover Request

· PS Handover Request Ack

· PS Handover Complete

· PS Handover Complete Ack

BSSGP must be able to distinguish such signalling messages from other BSSGP messages in order to route them to the correct entity.  It is also desirable that such messages can be treated with priority on the Gb link such that the handover procedure is not unduly delayed.  

The services required from the BSSGP layer can therefore be summarised as:

· Transmission and reception of PS Handover related messages over the Gb interface. 

· Routing of PS Handover messages to the appropriate protocol entity.  

· Handling of PS Handover messages with the appropriate priority.  

3.1.2. Radio Resource (RR)

The RR entity is considered as the master resource management entity in an A/Gb mode BSS.  As such it has overall control of the resources in the BSS and is responsible for indicating resource availability to the function that performs admission control.  

RR also handles the reception of CS paging messages.  As it is desirable that a mobile in a PS conversational call is able to be paged in-band for an incoming CS call.  RR must be able to pass this paging message to the appropriate channel.  

The requirements placed on RR in order to support the PS conversational service are:

· CS Paging co-ordination

· Overall resource management for the radio resources

· Supply of broadcast information to be sent in-band on the dedicated channel

3.1.3. RLC/MAC

The RLC/MAC is required to transport resource management messages over the air interface.  These are likely to include:

· PS Handover Command

· PS Handover Complete

· PS Handover Access

· PS Physical Information

· Dedicated channel assignment

The services required from the RLC/MAC layer are:

· Data transfer in acknowledged mode.

· Data transfer in unacknowledged mode.

· Segmentation and reassembly.

· In-Sequence delivery.

· Assignment, reconfiguration and release of TBFs and RLC instances (RLC/MAC control functions).  

· Control of timing advance.  

· Notification of unrecoverable errors.  

3.1.4. LAPDm

Whether the services of LAPDm are required to transport measurement reports and/or measurement orders is FFS.  

3.2. MS Side

Protocol entities involved in the radio resource management aspects of handling conversational services in the PS domain in the MS for A/Gb mode are: GMM, SM, RR, RLC/MAC and LAPDm (FFS).  

3.2.1. GPRS Mobility Management (GMM)

As agreed in [3], PS Handover procedures for conversational services require that a modified RAU procedure (the so-called explicit RAU) be incorporated along with the pre-allocation of a new P-TMSI (valid in the target cell) whilst the MS is still in the source cell.  This functionality affects the GMM procedures.  

The services required from GMM are:

· Handling of early P-TMSI allocation 

· Handling of Modified Routing Area Update (RAU) procedure

3.2.2. Session Management (SM)

It is currently not clear if there will be any direct impact of the SM layer on the conversational service.  The assumption in this paper is that it is the creation of a PFC in the BSS with the appropriate QoS parameters that triggers the allocation of a dedicated channel and the radio resource management procedures that are needed to manage this dedicated channel.  

Impact on SM is FFS.  

3.2.3. RLC/MAC

RLC/MAC services are required by radio resource management functions in order to send and receive messages to/from the BSS relating to radio resource management.  

The services required from the RLC/MAC layer are:

· Data transfer in acknowledged mode.

· Data transfer in unacknowledged mode.

· Segmentation and reassembly.

· In-Sequence delivery.

· Handling of RLC/MAC control messages.  

· Notification of unrecoverable errors.  

3.2.4. Radio Resource (RR)

The RR layer will be responsible for:

· Overall MS resource management in terms of the number of TSs available and their use for PS and CS services.  

4. Tasks/Procedures

The following features have been identified as those that are not currently supported in the A/Gb architecture but are required in order to support conversational services in the PS domain.  As previously stated, whether these features are implemented in a new protocol entity or distributed to existing protocol layers is for further study.  

4.1. Physical channel management

New resource management features are required to manage the dedicated packet channel in the case of PS conversational services.  

The dedicated channel is required to support the following functions.  

· Allocation of the physical channel based on QoS evaluation.  

· Release of the physical channel.  

4.2. Radio Resource Management Signalling Channel

It is assumed that a RRM signalling connection will be required between the BSS and MS.  Therefore the following RRM connection management features will be required. 

· Establishment of a RRM signalling connection.  

· Release of a RRM signalling connection.  

· Maintenance of the RRM signalling connection.  

4.3. QoS Handling

As agreed in [3] it is the PFC that will be subject to handover based on its QoS requirements.  There is therefore a derived requirement for establishing a dedicated physical packet channel based on the QoS of a newly established PFC.  

Determining whether a new data flow (PFC), which may or may not be conversational in nature, can be handled on the dedicated channel or whether additional (perhaps shared) resources are required is deemed to be part of this QoS handling feature.  

In its role as a target BSS, this function is responsible for determining if each of the PFCs to be handed over can be accepted within the available resource.  It is also responsible for configuring RLC/MAC to set up the appropriate RLC instances and MAC resources.  

Note that the extent of admission control required is not specified here.  Admission control may have to consider resources on the Gb interface and on the NSVC (FFS).  

The features required to support the QoS handling function are:

· Admission control for new PFCs onto existing dedicated packet channels.  

· Admission control for PS Handover (which PFC can be supported on available resources).  

· Configuring RLC/MAC to support the accepted PFCs.  

· Ensuring that sufficient radio resources are available to support the requested QoS.  

4.4. Measurement Reporting

The measurements performed by the MS should be controlled by the radio resource management function.  This function is responsible for the following requirements:

· Sending/receiving information that controls the MS measurement reporting (measurement orders)

· Receiving/sending the reporting of the measurements from the MS to the network (measurement reports)

It is currently an open issue as to which logical channels to use for measurement orders and measurement reports.  The options include; SACCH, PACCH or a new RRM signalling channel.  

4.5. Handover Decision

The decision as to whether the mobile should be handed over to a new cell has to be made by a radio resource function.  This should be based on measurement reports received and possibly local policy information (FFS).  

Triggered by the handover decision, the handover preparation procedure should be invoked.  

This function is responsible for meeting the following requirements:

· Making the decision to perform a PS Handover based on measurement reports and local BSS policy information.  

4.6. Handover Procedures

This function is responsible for controlling the PS Handover Signalling procedures in the BSS (both target and source).  It is responsible for initiating a dialogue with the target BSS and determining which PFCs are required to be handed over.  As a target BSS, this function must handle the preparation phase of the handover in terms of signalling procedures.  This function will interact with BSSGP in terms of sending and receiving PS Handover messages.  Many of the requirements derived below are highlighted in [3].  

This function must meet the following requirements:

· Interaction with target SGSN for identifying which PFCs should be treated as real-time and therefore which require special treatment in the CN.  For example identifying PFC that need data duplication in the SGSN.  

· Interaction with the source and target SGSN for conveying transparent containers (between source and target BSS and vice-versa).  

· Interaction with the target SGSN for QoS negotiation (FFS).  A 3G like QoS negotiation function was proposed in [4] but it is not clear if this is required for Release 6.  

· Commanding the MS to handover.  

· Informing the BSS of completion of handover in the target cell. 

· Establishment of RLC/MAC resources in the target cell before the MS accesses the target cell.  

· Release of all MS related resources in the source cell on indication from the SGSN.  For example the MS Release message shown in the call flows of [4].  

· Co-ordination of the delayed RAU procedure

5. Open Issues

· The channel to use for measurement reports and measurement orders (PACCH, SACCH, RRM signalling).  

· Use of LAPDm for signalling.  

· Does there need to be an Interaction with SM in the MS?

· Does admission control need to be applied to the Gb interface an the NSVC?

· Whether the negotiation of QoS with the target SGSN based on the 3G model should be supported.  

6. Conclusions

This paper has highlighted the requirements for a Radio Resource Management function to support packet based conversational services on a dedicated channel.  The requirements have been split into those that can be clearly placed on existing protocol layers and those that will need new procedures to be introduced.  

No architectural design has been implied in this document in order to focus on the requirements.  Once the requirements are agreed, further discussion can begin on the architectural split and detailed mechanisms.  

It is hoped that after discussion and subsequent modification of this document within the GERAN meeting, these requirements can be considered as input to the Conversational TR.  
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