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1 Introduction

RSVP may be used by the UE at the IP Bearer Layer as an end-to-end QoS signaling protocol to other UE’s that also use RSVP as the QoS signaling protocol.   It  may also be used for the QoS  control at the IP Bearer Service Level  local to the UE while UMTS Bearer Layer QoS Control (PDP Context) is used  in the UMTS network.  Correspondingly,  two working scenarios have been identified in this contribution.

Scenario I: RSVP signaling is terminated at the UE only

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

For the scenario where RSVP is used to perform QoS signaling at the IP Bearer Service Layer at the UE and the remote peer uses non-RSVP signaling protocol, RSVP processing will be terminated at the UE .PDP context procedures will be used for the QoS  control at the UMTS Bearer Layer  and the   GGSN will provide QoS inter-working  between the  UMTS network and the external network.

In the scenario where RSVP is used in an end-to-end mode, UE and its remote peer running RSVP  (located within the external network) will exchange RSVP signaling messages to set up RSVP sessions at the IP Bearer Layer. 

The proposed two scenarios are compatible with the Scenarios 4 in the end-to-end QoS negotiation conceptual [1]. But no timing sequence or  the message exchange procedure is provided in [1]. 

When the application is using RSVP to control QoS at the IP Bearer Layer, the  UE  must examine the RSVP messages to gather information about the application’s QoS requirements. The UE  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 UE  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 UE (e.g. the IP BS Manager) will send, receive and act on the RSVP signaling. The two scenarios are described in Section 2 that specify the QoS negotiation procedures for the uplink and downlink cases, respectively where the PATH message is sent from the UE (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 within the UE . The functional split between MT and TE  needs further study., 

2 Supporting RSVP in UMTS

2.1  Scenario 1: UE  Terminated RSVP

In this scenario, an UE using RSVP as the IP Bearer Layer signaling protocol  for end –to-end QoS negotiation  with a Non-RSVP application in either an UE or a fixed terminal .The RSVP signaling is terminated at UE as shown in Figure 2.
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Figure 1: UE Terminated RSVP for the uplink QoS at the IP Bearer Layer  

For the traffic QoS control in the uplink direction as shown in Figure 2, when the PATH message is generated by UE, the RSVP parameters carried in the PATH/RESV messages are analyzed by the UE that 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/RESV  message is a generated the first-time for the application, a new secondary PDP context needs to be created. If the PATH/RESV  messages are  refresh message with no modified QoS parameters, then no action will be taken (no PDP context modification is required). The UE  will generate the refreshed PATH/RESV messages locally  e.g. by the IP BS Manager.
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Figure 2: UE  Terminated RSVP for the downlink QoS at the IP Bearer Layer

 For the traffic QoS control  in downlink direction as shown in Figure 3,  in order  to initiate the RSVP PATH message , the RSVP Processing entity.e,g the IP BS Manager,  at the UE  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 that carries a QoS information from the external network. 

Upon receiving the Network Initiated PDP Activation/Modification Message from the SGSN, the UE generates the PATH/RESV messages locally  and  then decides if a secondary PDP context should be modified or created.

Please note that mapping and translation between the QoS information carried in RSVP messages and the QoS IE in the PDP Context Control messages are performed by the UE. Whether this mapping function is performed by the TE, MT or the IP BS Manager, it is for further study.

Scenario 1 can also be used for the case where an RSVP-capable UE communicates with an RSVP-capable host in external network. In that case, all RSVP control messages will be intercepted by the RSVP processing entity e.g. the IP BS Manager at the UE 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 UE  and the GGSN. The assumption is that  the UE  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 3: UE  and GGSN Terminated RSVP for the uplink QoS at the IP Bearer Layer

In this scenario, when the RSVP application generates a PATH message,  the UE sends the message across the UMTS network to the GGSN. The GGSN then relays the PATH message to the external network.  Please note that proper policy control  may be enforced at the GGSN when it receives the PATH message.  When the GGSN receives the RESV message as the response to the PATH message,  it sends it to the UE that will then trigger the Create/Modify  Secondary PDP context message if there is no active secondary PDP Context corresponding to the newly set up RSVP session or if there is a change in QoS parameters.that are carried in the RESV message. 

Note that an alternative approach is to initiate Activate/Modify Secondary PDP Context  after the PATH message is generated by the UE without waiting for the arrival of the RESV message. However,   GGSN may not be able to populate the Negotiated QoS IE with values that matches RESV QoS requirements. 


Figure 4: UE and GGSN Terminated RSVP for the downlink QoS at the IP Bearer Layer

The case shown in Figure 4 depicts the situation for the QoS control in the downlink direction where no corresponding secondary PDP context exists when the PATH message is received at GGSN. GGSN will send PATH  message to the UE. In response the RSVP application in UE generates and dispatches the RESV message. In the meantime, it initiates the Activate/Modify Secondary PDP Context  process.  The GGSN will only relay the RESV message from the UE to the external network when GGSN responds to the SGSN with Create/Modify  PDP Context  Response message.

For subsequent refresh RSVP messages, the IP BS Manager can n be used at UE and GGSN to locally generate the PATH/RESV messages (shown as the last set of messages in Figure 4). When there is no change QoS request  in RESV message, UE  will not relay it across the airlink to the GGSN. When there is no change in PATH message, GGSN will not relay it across the airlink to the UE.

3 Proposal

It is proposed that the two working scenarios for supporting RSVP for end-to-end QoS negotiation at the IP Bearer Layer are included at an informative Annex in the QoS section of TR23.821. The suggested texts are as follows:


The Working Scenarios for supporting RSVP  for End-to-End QoS Negotiation at the IP Bearer Layer in UMTS include:  

Scenario I, UE  Terminated RSVP signaling. This scenario is  applicable to  a UE using  RSVP to communicate with a Non-RSVP application in either a UE  or a fxied terminal for QoS negotiation at the IP Bearer Layer. The uplink/downlink traffic QoS control using an UE Terminated RSVP signaling is shown in Figure 1 and 2 respectively. 


Scenario II, UE  and GGSN Terminated RSVP signaling. This  scenario  is applicable to the working scenario where the UE  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 UE Terminated RSVP signaling is shown in Figure 3 and 4 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. Proxies or the IP BS Manager  can be  used to locally generate refreshed RSVP messages to minimize airlink usage by the RSVP messages..

The  RSVP message exchange  for the uplink and downlink in both Scenario I and II can be described by Figure 3 and 4.  The GGSN or, specifically, the IP BS Manager at the GGSN, will decide if the IP BS Manager is to be used for processing RSVP messages, depending on the QoS signaling mechanisms deployed in the external network.
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