TSG-SA Working Group 2
S2-000949
22-26 May 2000
Agenda item x.x.x.x
Berlin, Germany

Source:

AT&T

Title: 


Two Phase Resource Management for EGPRS/UMTS 

Document for: 
Decision

1
Introduction

In [1], we proposed a two-phase resource reservation process in the end-to-end call signaling flow to enable VoIP service in both EGPRS and UMTS networks.  The two phases are Reserve and Commit.  During the reserve phase, admission control that checks the availability of the requested resource is performed for both the access and the backbone networks.  At the end of this phase, the resource is reserved but not available to the end point yet.  The commit phase is initiated after ringing the far end telephone and after the called party picks up.  At this point, resources are made available to the endpoint, and billing is started. We believe that the two-phase approach provides the following potential benefits:

· It conserves precious access network resources until they are absolutely needed for the voice path and consequently enables sharing of the radio resources with other flows.

· It preserves the semantics of billing that users are accustomed to, that is the usage recording is not started until the called party picks up the phone

In this contribution we describe the basic concept and present a possible mechanism that supports the two-phase resource management process while minimizing the modifications required to existing protocols.  We recommend that the two-phase resource reservation process be considered for providing end-to-end QoS service in EGPRS or UMTS networks.  The detailed protocol enhancements and appropriate parameter settings for this approach are for further study.

2
Basic Concept

In this session, a mobile-to-mobile VOIP call is used as an example to explain the basic concept of the two-phase reservation process.  We first introduce key network entities involved in the end-to-end call setup process.  A mobile station (MS) interfaces to a multimedia IP backbone via a wireless access network through an Edge Router (ER) which is a GGSN (Gateway GPRS Supporting Node), the first hop IP router in EGPRS/UMTS network.  The ER is considered to be the edge of the layer 3 (IP) network for providing access to differentiated quality of service. The ER performs resource management, acts as a policy enforcement point, and collects usage information to enable billing for real-time flows.  The ER communicates with a policy function, known as a gate controller, which acts as trusted decision point for authorizing and controlling resources when resources is requested for particular users.  

The high-level overview of the two-phase resource management process [1] is depicted in Figure 1 (Reserve) and Figure 2 (Commit), respectively.  The originating MS (MS-o) and terminating MS (MS-t) issue reservation requests to ER-o (GGSN-o) and ER-t (GGSN-t), respectively.  ER-o and ER-t perform an admission control check for resource availability (initiating signaling for resource reservation in the backbone if necessary) and if successful respond to their respective MS's. The edge routers use the information provided in the authorization message from the gate controller (Gate Ctlr) to match the resource reservation request.  In EGPRS or UMTS, the first phase of resource management between the MS and GGSN allows the MS to convey both packet classifiers and traffic (resource) requirements to the GGSN as well as to reserve the required resources in ERAN/UTRAN. 
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Figure 1:  Resource Management - Phase 1: Reserve

Figure 2 shows the second phase of call setup and resource management.  After determining that resources are available, MS-o sends a message to MS-t indicating that the resources are reserved, thus allowing it to ring the phone.  MS-t then indicates to MS-o that resources are available at the terminating end by sending a RINGING message.  When the called party picks up the phone, MS-t sends a message indicating that the call is connected (in SIP, this is a 200 OK message) to MS-o indicating that the call setup is complete.  MS-t also sends a COMMIT message to ER-t to cause resources to be allocated for the call in the access network.  Similarly, MS-o sends a COMMIT message to ER-o when it receives the 200 OK message to allocate resources in its local access network.  The arrival of the COMMIT messages at ER-t and ER-o causes them to open their respective gates and also start accounting for resource usage.  To prevent some theft of service scenarios, the edge routers coordinate the opening of the gates by exchanging additional gate coordination messages.  
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Figure 2: Resource Management – Phase 2: Commit

In the EGPRS/UMTS environment, the arrival of the COMMIT message at the GGSN-t and the GGSN-o is expected to trigger the resource commitment process in ERAN/UTRAN.  Therefore, an appropriate mechanism is required to initiate the resource commitment process.  In the next session, we discuss a potential approach that uses existing RAB establishment procedure in ERAN/UTRAN and appropriate parameter settings in relevant signaling messages to complete this process.

3
Potential Solution

Phase 1: Resource Reservation

[image: image3.wmf]Resource Commit 

Req

Commit

Commit 

Ack

RAB Modification 

Req

RAB Modification 

Rsp

EGGSN

ESGSN

MT

RNC

TE

Radio Bearer

Reconfiguration  

Req

Resource Commit 

Rsp

Radio Bearer

Reconfiguration  

Rsp

.

Resource Commit 

Req

Commit

Commit 

Ack

RAB Modification 

Req

RAB Modification 

Rsp

EGGSN

ESGSN

MT

RNC

TE

Radio Bearer

Reconfiguration  

Req

Resource Commit 

Rsp

Radio Bearer

Reconfiguration  

Rsp

.

We assume in the following discussion that a secondary PDP context creation process is initiated either by the MS or by the network to set up resources for the requested flow.  Upon receiving the “Activate Secondary PDP context Request”, the SGSN initiates a “RAB Assignment Request” message to the RNC as shown in Figure 3.  One of the IE in the RAB ASSIGNMENT REQUEST is the RAB parameter that includes all QoS attributes associate with this flow [2] as defined in 23.107. 

Figure 3  RAB Assignment Procedure

One of the QoS parameters is the allocation/retention priority.  We suggest that the three parameters “Priority level, pre-emption indication, queuing” contained in allocation/retention priority IE may be used to distinguish the reservation and commitment procedures.  Currently in 25.413, the priority level is set to be from 0 to 15, where spare (0), highest (1), lowest (14), no priority used (15) [2].  We could use the spare (0) to indicate that the request RAB assignment procedure is for two-phase reservation.

For the reservation phase, the setting can be

· Priority level = 0

· pre-emption indication:

· Capability: yes (i.e. the RAB may pre-empt other RABs)

· Vulnerability: vulnerable to pre-emption (i.e. The RAB can be pre-empted by other RABs )

· Queuing allowed: no.

When the RNC receives the corresponding settings, RNC needs to 

· be aware that the priority level “0” implies two-phase reservation for the given RAB ID. 

· not only perform admission control and resource reservation for this RAB but also set the radio related parameters accordingly to enable radio resource sharing.

The appropriate radio parameter settings included in the RADIO BEARER SETUP REQUEST should allow the radio resource be shared by other non-real time flows.  The relevant procedure for RNC and the setting of radio parameters requires further investigation.

Phase 2: Resource Commitment

When the call setup process is complete, MS-o sends a COMMIT message to GGSN-o which triggers the resource commitment procedure in the access network.  Figure 4 illustrates the resource commitment procedure.  
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Figure 4  Signaling Flow for Resource Commitment Phase

Two new messages are introduced RESOURCE COMMIT REQUEST and RESOURCE COMMIT RESPONSE.  When the SGSN receives Resource Commit Request from the GGSN, it sends a RAB Modification Req. to the RNC with the allocation/retentions parameters setting as follows:

· Priority level = 1

· pre-emption indication:

· Capability: Yes (i.e. the RAB may pre-empt other RABs)

· Vulnerability: not vulnerable to pre-emption (i.e. The RAB should not be pre-empted by other RABs )

· Queuing allowed: No.

When the RNC receives the RAB assignment with the same RAB ID and priority level “1”, it bypasses the admission control process since resources have been reserved for this RAB, and modifies the relevant radio parameters in the Radio Bearer Reconfiguration Req. message to dedicate the radio resource.  The detailed parameter settings need further investigation.

4 Proposal

We propose to:

· make a decision to evaluate the feasibility and potential benefits of two-phase resource management process for end-to-end QoS support 

· initiate a liaison letter to R3/R2 to invite the groups to investigate appropriate procedure required in UTRAN and the terminal to support the approach.
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