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I. Introduction

End-to-end QoS signaling and resource reservation need to be provided during the call control in the IM subsystem. Two levels of QoS signaling and bearer control are identified in UMTS: the IP BS level and the UMTS BS Level.  Being the application of UMTS transport bearer control, the selection and the deployment of the call control in the IM subsystem should be independent from the QoS signaling and resource control mechanisms at both levels. Appropriate interactions, however, should be initiated during the call control process in the IM subsystem so as to set up an appropriate bearer.   In accordance with existing UMTS QoS control architecture and the requirements of call control in the IM subsystem, this document proposes some basic requirements on the QoS signaling and resource reservation during the bearer establishment for an IM subsystem originated or terminated call.

II. The QoS Requirements for an IM Subsystem Call

The selection, deployment, initiation and termination of QoS signaling and resource reservation shall consider the following requirements so as to guarantee the QoS requirement associated with an IM subsystem call.

1. Independence between QoS signaling and Call Control

The selection of QoS signaling and resource reservation schemes should be independent of the selected call control protocols. This allows for independent evolution of QoS control and the call control in the IM subsystem.

2. Necessity for End-to-End QoS Signaling and Resource -Allocation

End-to-end QoS indication, negotiation and resource allocation during the call set-up in the IM subsystem should be enforced for those services and applications that require QoS better than best-effort services or the Background QoS Class. 

3. QoS Signaling at Different Bearer Service Control Levels

During the call set-up in a IM subsystem, at least two levels of QoS signaling/negotiation and resource allocation should be included in selecting and setting up an appropriate bearer for the call:

1) The QoS signaling/negotiation and resource reservation at the IP Bearer Service (BS) Level:

The QoS signaling and control at IP BS level is to pass and map the QoS requirements at the IP Multimedia application level to the UMTS BS level and performs end-to-end QoS signalling by inter-working with the external network. The IP BS Manager at the UE and the GGSN is the functional entity to process the QoS signalling at the IP BS level. 

2) The QoS signalling/negotiation and resource reservation at the UMTS Bearer Service Level:

The QoS signalling at the UMTS BS Level is to deliver the QoS requirements from the UE to the RAN, the CN, and the IP BS manager, where appropriate QoS negotiation and resource allocation are activated accordingly. When UMTS  QoS negotiation mechanisms are used to negotiate end-to-end QoS, the translation function in the GGSN shall coordinate resource allocation between UMTS BS Manager and the IP BS Manager.

3) Interactions (QoS class selection, mapping, translation as well as reporting of resource allocation) between the QoS signaling/control at the IP BS Level and the UMTS BS Level take place at the UE and the GGSN which also serve as the interaction points between the IM Subsystem call control and the UMTS Bearer QoS control.

4) UMTS specific QoS signalling, negotiation and resource allocation mechanisms  (e.g. RAB QoS negotiation and PDP Context set-up) shall be used at the UMTS BS Level. Other QoS signalling mechanisms such as RSVP at the IP BS Level shall only be used at the IP BS Level. 

4. Restricted Resource Access at the IP BS Level

Access to the resources and provisioning of QoS at IP BS Level should be authenticated and authorized by applying appropriate QoS policies via the IP Policy Control element

-

5. Restricted Resource Access  at the UMTS BS Level

Access to the resources and provisioning of QoS at the UMTS BS Level should be authenticated and authorized by using existing UMTS registration/security/QoS policy control mechanisms.

             6.     Consistency in QoS Signaling and Resource Allocation and Release 

End-to-end resources shall be in place before a IP multimedia session starts and shall be released when a IP multimedia session is terminated.

7.   Co-ordination between  Call Control and QoS Signaling/Resource


 Allocation

1) In establishing an IP MM session, it shall be possible for an application to request that the resources needed for bearer establishment be successfully allocated before the called user is alerted.

2) In establishing an IP MM session, it shall be possible to prevent the use of the bearer until the session establishment is completed.

3) In establishing an IP MM session, it shall be possible for a terminating application to allow the called user to participate in determining which bearers shall be established.

4) Successful bearer establishment shall include the completion of the end-to-end QoS signalling, negotiation and resource allocation

The initiation of end-to-end QoS signalling, negotiation and resource allocation  processes at different network segments shall take place after the initiation and delivery of a session set-up request 

8.     The Efficiency of QoS Signaling and Resource Allocation

The sequence of end-to-end QoS signalling, negotiation and resource reservation processes at different network segments should primarily consider the delay in negotiating end-to-end QoS and reserving resources that contributes to the call set-up delay. Parallel or overlapping QoS negotiation and resource reservation shall be allowed where possible.

9.     Dynamic QoS Negotiation and Resource Reservation

Changes (upgrading or downgrading) of QoS provided to an active IM call shall be supported based on either the request from the IM application or the current network loads or radio  link quality.

10.   Prevention of Theft of Service

The possibility for theft of service in the IP MM domain shall be no higher than that for the corresponding GPRS and circuit switched services.

11.  Prevention of Denial of Service

The system unavailability due to denial of service attacks in the IP MM domain shall be no greater than that for the corresponding GPRS and circuit switched services.

III.
 Proposal

Lucent proposes that the above requirements are included as the QoS requirements for IM Subsystem calls in TS23.228.

Further we propose the following text be added as an Informational Annex to TS23.228.

Annex X (Informative) Interaction between QoS and Call Signaling

The GGSN contains a Policy Enforcement Point (PEP) that has the capability of monitoring packet flow into the IP network, and restricting the set of IP destinations that may be reached from/through a PDP context.  This ‘gate’ function has an external control interface that allows it to be selectively ‘opened’ or ‘closed’ on a per-destination basis – when open the gate allows packets to pass through (to the particular destination), and when closed no packets are allowed to pass through.

There are six interactions between the CSCF and the above PEP (possibly via a Policy Control Function external to the GGSN):

1. authorization for UMTS resource allocation, giving the bandwidth allowed

2. authorization for IP resources (i.e. beyond the GGSN), giving both bandwidth and destination address for the media stream.  This establishes the ‘gate’ described above.

3. enable media stream authorized in (2), e.g. ‘open’ the ‘gate’

4. disable media stream authorized in (2), e.g. ‘close’ the ‘gate’

5. release UMTS and IP resources

6. Indication from the GGSN to the CSCF of PDP Context modification/release.

There are four interactions between the UE and the QoS allocation/enforcement elements:

1. allocate the UMTS resources, within the previous authorization from the CSCF

2. allocate the IP resources (i.e. beyond the GGSN), within the previous authorization from the CSCF

3. utilize the UMTS and IP resources to send media packets

4. release UMTS and IP resources
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