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1. Introduction

There are fundamental differences between on-path and off-path signalling and feedback-based QoS architectures. This contribution summarizes the technical features and characteristics of these solutions.

2. Proposal
It is proposed to make the following additions to the TR23.802 technical report.

First Change

5.6
Comparison of different QoS architectures 

This section compares the possible alternative solutions that can be used for end-to-end QoS. The differences in required functionality and characteristics are highlighted below. 

5.6.1 Characteristics of feedback based QoS solution

The main characteristic of the feedback based QoS solution is its simple implementation and low processing requirement. It does not require any new implementation in legacy routers. Processing is only needed in edge routers of the backbone (routers at network boundaries or routers next to nodes performing admission control – e.g.GGSN, MRF). On interior routers, the only requirement is to map two DiffServ codepoints to each PHBs (e.g. two DSCPs to EF), which is supported by Diffserv routers. 

The functionality needed in nodes performing admission control consists of packet filtering, counting remarking rate for filtered aggregates and deciding on admission per aggregate. The method is well suited to bandwidth based SLAs, that need to be configured in edge routers. 

The feedback solution is an on-path method, so it responses to changes in topology such as on-path signalling. Expected bandwidth efficiency of the method is similar to aggregated on-path signalling solutions. 

Session setup is faster than it is at signalling based methods because admission control nodes can decide locally on admission, since the information (feedback) on the resource situation has been collected prior to the session establishment. That is, sending of explicit reservation for the new flow is not needed. Configuration of traffic aggregates in edge routers and admission control nodes and that of bandwidth limitations in edge routers are needed.

5.6.2 Characteristics of off-path signalling using Gu interface
Off-path signalling usually involves a centralized resource management system, which communicates via standardized interfaces (COPS, SNMP) with the IP layer. 

With this solution there is no need to implement a scalable reservation protocol in each router. 

Centralized resource management requires a new element (BCF) with telecom grade performance, for which security threats and node redundancy need to be solved. This may result in increased implementation complexity and cost. 

A centralized solution can be implemented within a single autonomous system (AS), meaning that this work would need to be initiated in the corresponding IETF working group since IETF does not currently support inter-domain solutions. 

It must be noticed that 3GPP is relying on IETF to provide its transport network solution. 

Another characteristic of the off-path signalling solution is that the centralized resource management system has to keep the complete picture of topology and load of the domain (network). This information has to be kept up-to-date in real-time, regardless of the network size and complexity of its routing structures. 

In a frequently changing network, topology updates may generate high signalling load and may take time in the server introducing an uncertainty in resource reservation. Uncertain arrival of topology updates to the central server requires over-provisioning of network resources.  

Topology information (routing and link capacities) may be configured statically in the resource management server, and then the network view of the server has to reflect the real topology. 

In case the data in the server is not matching the real conditions in the network, the resource reservations cannot be guaranteed and congestion may occur.

5.6.3 Characteristics of on-path signalled QoS solution

In on-path QoS signalling methods (RSVP and future NSIS QoS application), the signalling messages follow the data path and make reservations for the data flow or aggregate in each network element along the path. RSVP and NSIS are able to inter-work with general routing protocols; therefore additional signalling or management is not needed. 

The resource management is simple: based on Intserv or Diffserv, advanced resource management may be implemented in some nodes, e.g. edge nodes. Both RSVP and NSIS utilize soft state principle. This results in more robust design than hard states, ensuring that abandoned reservations are removed automatically after time-out. Both RSVP and NSIS are able to give fast and automatic response to changing network topology, e.g. reservations are automatically moved in the new data-path after rerouting. 

On-path signalling methods have distributed architectures, which is very desirable from network resilience and robustness point of view. Intserv requires storing per flow reservation state in each router, which can cause scalability issues. This can be avoided by aggregated reservation, which is also supported in RSVP and NSIS. 

RSVP is a well-established protocol, which is implemented in commodity routers. NSIS protocol is currently under specification in NSIS QoS application and can be considered as an updated RSVP protocol. It will have a few advanced features in comparison to RSVP, namely supporting advanced QoS models, mobility, multi-homing, sender and receiver initiated reservation, bi-directional reservation, proxy operation. 

End of Changes
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