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1. Introduction

This document proposes scenarios for the usage of RSVP in UMTS networks. The purpose of this document is to present how RSVP can be used in the framework which was approved in the documents S2-000732 and S2-000735.

2. Discussion

It is an assumption which is common to all the scenarios presented here, that even though RSVP signalling is used, it is not relevant if this is used to set up resources in the external networks, or if it is only used as a QoS negotiation protocol between the endpoints without setting up any resources in the external networks.

In Figure 1, the case is shown where a PATH message is sent from a remote endpoint towards the UE and where the GGSN is RSVP-capable. The GGSN intercepts the PATH message and stores PATH state relevant for this session. It is suggested that for reasons of transparency, the PATH message is forwarded to the UE.

The procedures within the UE are not shown here. It is possible that the UE is not able to interpret RSVP messages but that it receives another application-level indication from the remote endpoint which causes it to activate a PDP context for this session. However, it is also possible that the PATH message triggers the PDP context activation. For example, if the UE consists of a TE and an MT, the TE may provide software which translates RSVP messages coming from the application into PDP context activation procedures to provide access independence for the application.

When the PDP context is activated by the UE, the GGSN can determine based on the TFT that this PDP context relates to the PATH state which is stored for this session. The GGSN then generates a RESV message (in which a RESVCONF message should be requested). The PDP context activation procedure is completed when a RESVCONF message is received by the GGSN. The PDP context activation should be left pending while the GGSN waits for the RESVCONF message. It may be necessary to resend the RESV message from the GGSN after an adequately short timeout if not RESVCONF message is received. After possibly several retransmissions, the PDP context activation should be rejected.
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Figure 1: RSVP-capable GGSN, GGSN-terminated PATH message

Figure 2 shows the same setup, only in this case, the initiative to start a resource reservation comes from the UE. How the PDP Context Activation is triggered within the UE is not within the scope of this contribution. Again, it is even possible that an RSVP-capable application is used in the UE which triggers a PDP context activation through a special software.

When the PDP context activation procedure reaches the GGSN, the GGSN can determine that a PATH message needs to be sent from the fact that for the session which is indicated by the TFT, no PATH state is available. After sending the PATH message, it leaves the PDP context activation procedure pending till a RESV message is received. If no RESV message is received within an adequately short time, it can resend the PATH message, or, possibly after several retransmissions, reject the PDP context activation.

After receiving the RESV message, the GGSN sends a RESVCONF message towards the remote endpoint, if that was requested in the RESV message.
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Figure 2: RSVP-capable GGSN, GGSN-originating PATH message

The scenario in Figure 3 assumes that the UE understands RSVP but that the GGSN is not able to interpret RSVP messages. Again, it is not stated how the RSVP-functionality is provided by the UE. This can again be done by an RSVP-aware TE, or the UE can be e.g. a high-end mobile phone.

As the UE receives a PATH message which indicates that a remote endpoint is ready to send a data flow, it initiates a PDP context activation procedure. After the completion of this procedure, it completes the RSVP signalling by sending a RESV message and by potentially waiting for a RESVCONF message.
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Figure 3: GGSN is not RSVP-capable, UE-terminating PATH message

Figure 4 shows the same situation as Figure 3, but here, the initiative for setting up resources comes from the UE. In this case, the UE first sets up a PDP context. Then it sends a PATH message to indicate that it is ready to send data. After receiving a RESV message from the remote endpoint, it can send a RESVCONF message back, if this was requested.
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Figure 4: GGSN is not RSVP-capable, UE-originating PATH message

It has to be noted that in the scenarios presented here, the bidirectionality of PDP contexts as opposed to the unidirectionality of RSVP flows was not addressed. However, the coding of the QoS information element in 24.008 allows different bitrates in uplink and downlink direction. The usage of this possibility is left to the implementation of the UE.

It has to be noted that in the scenarios presented here, it is assumed that RSVP signalling from the GGSN and UE do not interfere with each other. For example in Figure 4, if the GGSN was RSVP-capable in this scenario, it could initiate RSVP signalling as a result of the PDP context activation procedure as well, which means that both the UE and the GGSN would send RSVP messages. This problem could be solved by sending notifications about the end-to-end QoS negotiation capabilities of the UE and the GGSN in the PDP context activation messages. For example, in Figure 4, the UE could explicitly state towards the GGSN that it does not need the GGSN to send RSVP messages on its behalf. Also, the GGSN which is not capable of using RSVP could indicate this to the UE after which the UE performs the signalling itself. This notification can be applied to all four scenarios above, thus simplifying the interaction between UE and GGSN.

3. Proposal

It is proposed to adopt the signalling flows presented in the previous section for the case where RSVP signalling is needed either to external networks or towards applications in remote endpoints and it is proposed to add the following text to 23.821:

9.x
RSVP-based End-to-End QoS Signalling

[This section is intended for later inclusion into TS 23.107 as an informative annex.]

RSVP is one candidate protocol for end-to-end QoS negotiation over IP networks. This section presents two possible scenarios for RSVP usage over UMTS networks depending on the RSVP capabilities of the GGSN.

9.x.1
GGSN is RSVP-capable

In Figure x1, the case is shown where a PATH message is sent from a remote endpoint towards the UE and where the GGSN is RSVP-capable. The GGSN intercepts the PATH message and stores PATH state relevant for this session. It is suggested that for reasons of transparency, the PATH message is forwarded to the UE.

The procedures within the UE are not shown here. It is possible that the UE is not able to interpret RSVP messages but that it receives another application-level indication from the remote endpoint which causes it to activate a PDP context for this session. However, it is also possible that the PATH message triggers the PDP context activation. For example, if the UE consists of a TE and an MT, the TE may provide software which translates RSVP messages coming from the application into PDP context activation procedures to provide access independence for the application.

When the PDP context is activated by the UE, the GGSN can determine based on the TFT that this PDP context relates to the PATH state which is stored for this session. The GGSN then generates a RESV message (in which a RESVCONF message should be requested). The PDP context activation procedure is completed when a RESVCONF message is received by the GGSN. The PDP context activation should be left pending while the GGSN waits for the RESVCONF message. It may be necessary to resend the RESV message from the GGSN after an adequately short timeout if not RESVCONF message is received. After possibly several retransmissions, the PDP context activation should be rejected.
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Figure x1: RSVP-capable GGSN, GGSN-terminated PATH message

Figure x2 shows the same setup, only in this case, the initiative to start a resource reservation comes from the UE. How the PDP Context Activation is triggered within the UE is not within the scope of this contribution. Again, it is even possible that an RSVP-capable application is used in the UE which triggers a PDP context activation through a special software.

When the PDP context activation procedure reaches the GGSN, the GGSN can determine that a PATH message needs to be sent from the fact that for the session which is indicated by the TFT, no PATH state is available. After sending the PATH message, it leaves the PDP context activation procedure pending till a RESV message is received. If no RESV message is received within an adequately short time, it can resend the PATH message, or, possibly after several retransmissions, reject the PDP context activation.

After receiving the RESV message, the GGSN sends a RESVCONF message towards the remote endpoint, if that was requested in the RESV message.
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Figure x2: RSVP-capable GGSN, GGSN-originating PATH message

9.x.3
GGSN is not RSVP-capable

The scenario in Figure x3 assumes that the UE understands RSVP but that the GGSN is not able to interpret RSVP messages. Again, it is not stated how the RSVP-functionality is provided by the UE. This can again be done by an RSVP-aware TE, or the UE can be e.g. a high-end mobile phone.

As the UE receives a PATH message which indicates that a remote endpoint is ready to send a data flow, it initiates a PDP context activation procedure. After the completion of this procedure, it completes the RSVP signalling by sending a RESV message and by potentially waiting for a RESVCONF message.
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Figure x3: GGSN is not RSVP-capable, UE-terminating PATH message

Figure x4 shows the same situation as Figure x3, but here, the initiative for setting up resources comes from the UE. In this case, the UE first sets up a PDP context. Then it sends a PATH message to indicate that it is ready to send data. After receiving a RESV message from the remote endpoint, it can send a RESVCONF message back, if this was requested.
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Figure x4: GGSN is not RSVP-capable, UE-originating PATH message
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