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1 Introduction

RSVP is one of the possible mechanisms used by an application in the TE to negotiate QoS and activate IP QoS control. The RSVP signaling protocol may be used for the QoS  control in the local IP access network, or it may be used end-to-end across   IP networks. 

For the case where RSVP is used to perform QoS control in the local IP access network, RSVP signaling will be terminated at the MT and PDP context procedures will be used for UMTS control in the UMTS network. 

In addition, RSVP signaling may be used in an end-to-end mode.  In this mode, TE and its remote peer running RSVP  (located within the external network) will exchange RSVP signaling  messages to set up RSVP sessions. Periodic RSVP refresh messages are used to maintain the  RSVP sessions. But such periodic transmission of RSVP messages increases the traffic load within  UMTS networks, in particular, over the air interface. 

The general requirements for supporting RSVP applications in UMTS network are:

· No change to standard RSVP applications

· No or minimal impact on existing UMTS network architecture, and QoS control procedures.

· Minimize any extra signaling traffic associated with supporting RSVP applications.

In this document, we describe two application scenarios where RSVP is used to negotiate QoS and activate QoS control across UMTS networks.  The two scenarios  are:

 Scenario I: RSVP signaling is terminated at the MT only

 Scenario II: RSVP signaling is terminated at both MT and GGSN only.

The advantages with this function performed at the MT are summarized:

· The MT can be upgraded quicker to cater for new features in the QoS control API.

· Allows access independent API at the application level.

· Allows interface specific controls to override non-interface specific settings for non-mobile aware applications.

· Allows tight customer control of expensive radio resources

· Allows appropriate control of the radio access  regardless of whether it is an IP service or a PPP service being provided.

· The MT under the control of the end application  can determine by using RSVP whether to modify an existing PDP context or create a new PDP context to provide the QoS needs of each RSVP session.

In contrast to the approach  proposed in [1] for the end-to-end mode, it is proposed to include the general requirements on supporting some generic non-UMTS QoS signaling schemes such as RSVP and the schemes to restrict  the processing of  RSVP,  or in general, the non-UMTS QoS signaling message at the edge of UMTS network by using   the PDP context request/response messages.
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Figure 1: QoS management functions for UMTS bearer service in the control plane

When the application is using RSVP to control QoS at the IP level, the MT must examine the RSVP messages to gather information about the application’s QoS requirements. The MT may then override/modify the QoS parameters according to the user specific configuration. The resultant parameters are then used to activate and/or modify the  PDP context to support that QoS request. Note that MT is also required to check if the RSVP messages are (a) sent/received the first time so as to  initiate PDP context setup, (b) modified in order to initiate PDP context  modification procedure) or (c) merely  refresh messages to   trigger local generation of responses.

An RSVP processing entity -within the MT will receive and act on the RSVP signaling. It is a local configuration decision whether the MT will 

1. Intercept the RSVP signaling, process and relay RSVP messages

2. Intercept the RSVP signaling, and initiate an RSVP proxy to improve the reliability and efficiency of RSVP across the radio interface.

These two scenarios are depicted in the figures below, for the uplink/downlink cases where the PATH message is received from the TE (for uplink traffic QoS control) , and from the external network (for the downlink Traffic QoS control).

Note: The two scenarios assume the termination of RSVP signaling in MT. The functional split between MT and TE is a local configuration, other functional split of the MS/UE shall therefore also be possible.

2 Supporting RSVP in UMTS

2.1  Scenario 1: MT Terminated RSVP

It is recognized that Scenario 1 is applicable for an MS/UE using RSVP to communicate with a Non-RSVP application in either an MS or a fixed terminal .In this scenario, the RSVP signaling is terminated at MT as shown in Figure 2.
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Figure 2: MT Terminated RSVP: TE as the RSVP sender 

For the traffic QoS control in the uplink direction as shown in Figure 2, when the PATH message is received from TE, the MT analyzes  the RSVP parameters carried in the PATH message, and determines whether to create a new secondary PDP context, or to modify an existing one for an updated QoS status. The secondary PDP context is then created/modified using the existing PDP Context Control procedures. If the PATH message is a first-time PATH message, a new secondary PDP context needs to be created. If the PATH message is a refresh message with no modified QoS parameters, then no action will be taken (no PDP context modification is required). MT will generate the refreshed RESV message to the TE.

Upon successful establishment of a secondary PDP context, the MT can instantiate an RSVP proxy to terminate  RSVP  signaling messages. In this mode, the RSVP proxy is responsible for receiving and processing  the PATH message(s), and generating  the RESV message(s) as a response. 
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Figure 3: MT Terminated RSVP: External IP Host as the sender 

We assume that RSVP is used by MT/TE to reserve local IP access network resource. For the traffic QoS control  in downlink direction as shown in Figure 3,  in order  to initiate the RSVP PATH message for the TE, the RSVP Processing Entity  at the MT needs to be  triggered as a result of  either  receiving network initiated  secondary PDP context modification requesting  for  an updated QoS or network-requested PDP Context Activation. GGSN will initiate the network initiated PDP context procedure if it receives a PDU. 

As  a response to the PATH message sent from MT, the TE sends an  RESV message  to the MT which, in turn, decides if a secondary PDP context should be modified or created. 

Scenario 1 can also be used for the case where an RSVP-capable TE communicates with an RSVP-capable host in external network. In that case, all RSVP control messages will be intercepted by MT assuming that primary PDP context (best-effort context) is set up between MT/GGSN for this communication. MT will then do the secondary PDP context negotiation. So GGSN does not have to interpret RSVP control messages.

2.2 Scenario 2

In this scenario, the RSVP session is used end-to-end and terminated at the MT and the GGSN. The assumption is that  the TE intends to set up RSVP session with  its remote peer that also uses RSVP signaling in the external network.   Figure 4 shows the RSVP activated QoS Control in the uplink direction.
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Figure 4: MT and GGSN Terminated RSVP: TE/MT as the RSVP sender

In this scenario, when the MT receives the PATH message from TE, MT checks to see if a PDP context exists for this RSVP session.  If it does, MT triggers the Modify/Create SecondaryPDP context message if there is a change in QoS parameters or if a secondary PDP context needs to be created. The PATH message is piggybacked on the Activate/Modify PDP context Request messages using the PDP config. option. (Note that an alternative solution is to extract the Traffic Specs such as the Tspec, ADSpec from the PATH message and piggyback them using the PDP config. option to the Activate/Modify PDP Context Request messages). Alternatively, the PATH message can be sent as regular network PDU using  the existing primary PDP context. Note that MT is expected to populate the Requested QoS IE based on the PATH information. SGSN can use the information within the Requested QoS IE to do RAB negotiation with UTRAN. The PATH message will be relayed to GGSN. The GGSN extracts the PATH message and then relays it to the external network.

Note that GGSN can generate the PDP context response without waiting for the RESV message. However, with that approach, GGSN may not be able to populate the Negotiated QoS IE with values that matches RESV QoS requirements. Figure 4 shows that the GGSN waits for RESV before generating the PDP context response message.

When the RESV response is received at the GGSN, it uses this information, along with relevant local configuration, to see if QoS Negotiated is  the same as QoS Requested. Then it piggybacks the RESV message on the Activate/Modify PDP Context response message using the PDP config. option. RAB re-negotiation can take place between SGSN and UTRAN if QoS Negotiated is different from QoS Requested. Finally the  RESV message possibly adapted at the GGSN is sent on to the TE by piggybacking on the Activate /Modify -PDP Context Confirmation message(s). This proposed piggybacking of RSVP messages/Traffic &QoS Data Objects on PDP Context control messages aims to speed up the end-to-end QoS negotiation process.

Note that the current PDP context procedure as discussed in 23.060 mandates SGSN to perform RAB negotiation upon receiving the PDP context request message. For the scenarios where end-to-end QoS is negotiated using RSVP, such procedures mean SGSN may need to do RAB re-negotiation. 
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Figure 5: MT and GGSN Terminated RSVP:  TE/MT as the RSVP receiver

The case shown in Figure 5 depicts the situation for the QoS control in the downlink direction where no corresponding PDP context exists when the PATH message is received at GGSN. GGSN will send a PDU notification request message to SGSN. SGSN will respond with a PDU notification response and send a request PDP context activation message to the MT. To speed up the negotiation of a PDP context, GGSN piggybacks the PATH message on the PDU Notification Request message and the Request PDP Context Activation message so that  the PATH message can be delivered faster  to the TE waiting for the PDP context to be set up. It  reduces the extra latency of the RSVP QoS negotiation process caused otherwise by sending the RSVP messages separately across the air interface and the UMTS network. The usage of proxies at MT/GGSN to process future PATH/RESV messages helps to minimize extra traffic load across the UMTS network, in particular, over the air interface.

An alternative to piggybacking the RSVP messages in the secondary PDP Context Activation/Modification messages is to carry Tspec/ADSpec objects in the secondary PDP Context Control messages using the PDP Config Option. 
When the PATH message or the TrafficSpecs (Tspecs , Adspecs) is received by the MT, it is passed along to the TE. When the TE responds with the RESV message, the MT may make some modifications on  the parameters according to the local configuration, then initiate the Activate the secondary PDP Context procedure. The RESV message or the QoS Specs  (such as the FlowSpecs)  is piggybacked on the message to the GGSN using the PDP config. option.  When GGSN receives the Create Secondary PDP Context Request, it extracts the RESV message and relays it to the external network.

For subsequent refresh RSVP messages, proxies can be used at MT and GGSN to locally generate the PATH/RESV messages (shown as the last set of messages in Figure 5). When there is no change in RESV message, MT will not relay it across the airlink. When there is no change in PATH message, GGSN will not relay it across the airlink.

3 Proposal

It is proposed that the general requirements and the two working scenarios to meet the requirements for supporting RSVP in UMTS are included in the QoS section of TR23.821. The suggested texts are as follows:


The General Requirements for Supporting RSVP in UMTS Network


The general requirements for supporting RSVP applications in UMTS network are:

· No change to standard RSVP applications or operating systems.

· No or minimal impact on existing UMTS network architecture, and QoS control procedures.

· Minimize any extra signaling traffic associated with supporting RSVP applications.

· The QoS control in UMTS network does not rely on the RSVP QoS Status, i.e. the soft states.


The Working Scenarios for supporting RSVP in UMTS


Two possible working scenarios are recognized for supporting Applications/MS/UE that uses RSVP to activate QoS control: MT Terminated RSVP Signaling and MT and GGSN Terminated RSVP Signaling.


Scenario I, MT Terminated RSVP signaling, is  applicable to  an MS/UE using  RSVP to communicate with a Non-RSVP application in either an MS or a fxied terminal. The uplink/downlink traffic QoS control using an MT Terminated RSVP signaling is shown in Figure 2 and 3, respectively. It is also applicable for the case where an MS/UE using RSVP to communicate with a RSVP-capable host in external network. For this later case, GGSN is oblivious of all the RSVP messages. This later case will incur more delay in end-to-end QoS negotiation than the approach proposed in Scenario II


Scenario II, MT and GGSN Terminated RSVP signaling, is applicable to the working scenario where the TE intends to set up RSVP session with its remote peer that also uses RSVP signaling across the external network. The uplink/downlink traffic QoS control using an MT Terminated RSVP signaling is shown in Figure 4 and 5, respectively.


To simplify the network control and efficiently utilize the UMTS radio and network resources,  it is recommended that RSVP messages are  not interpreted by the UTRAN or the SGSN or transmitted separately across the UMTS network, in particular, across the air interface. An approach using the PDP config option within the existing (secondary) PDP Context Control messages may be used to deliver first-time RSVP message related information across the UMTS network. Proxies can be  used to locally generate refreshed RSVP messages to minimize extra usage  of airlink.
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