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1. Introduction

Four solutions for provisioning end-to-end QoS between  UMTS and PDN have been identified in TR23.802. From an 3GPP operator’s point of view, it is a necessity  that enhancements  in  both the architecture and the specific functions of each network/application elements in the architecture are well understood in terms of its expected improvement of performance, added values, extra complexity and extra cost (Capex and Opex), the impact on existing operations systems, in particular, on the radio networks both in terms of control complexity and the extra bandwidth needed for transmission NAS signalling such as IMS and IP QoS signalling. These will be used as the main criteria in deciding the introductions of new/enhancement functions, the upgrade and change of existing functions for end-to-end QoS.

This contribution provides some analysis and comparisons of the four QoS solutions  from the end-to-end perspective in terms of the possible impact QoS signalling and the extra traffic needed on  each network element along the end-to-end path including the terminal. It aims to provide a framework for analysing the pros and cons of each connection model, facilitate the decision making for narrowing down the work scope to improve the efficiency.

It is also expected from the group to elaborate the analysis and the comparison and achieve a common understanding of the major features and the impact of each model.

2. The End-to-End QoS Solutions and the Comparisons

The four end-to-end QoS solutions, as listed in TR23.802 are: 

· Off-path QoS Signalling solution: QoS resource information is exchanged between PDF and BCF.

· RSVP/NSIS: using  RSVP and/or NSIS  signalling protocols either end-to-end between UE’s or between IP-CAN (e.g. the GGSN)  and the edge routers of PDN 

· Congestion Control using ECN probing:  acquiring network resource availability and resource conditions by  sending probing messages to make admission control decisions

· Congestion Control using DiffServ Remarking: acquiring network resource availability and resource conditions by using  DiffServ Classes (remarking DSCP if congestion condition changes).

· MPLS_TE: use MPLS Traffic Engineering functions to manage the paths for the traffic flows.

The following table shows  a summary of  the possible requirements  and impacts on the UMTS network elements including the mobile terminals.

	
	Off-Path QoS Signalling
	RSVP/NSIS
	Congestion Control using ECN
	Congestion Control using DiffServ Remarking
	MPLS_TE

	Explicit E2E IMS/QoS Signalling  
	        
	          
	 
	
	

	Explicit E2E QoS Signalling at IP Layer in the Application Node (Figure 5.1.1.1.)
	
	        
	
	
	

	QoS Signalling Interworking between UTMS and PDN at the IMS application level


	
	
	
	
	

	QoS Signalling Interworking at the Bearer Level between UMTS (UMTS Bearer) and PDN (IP)
	          
	    
	
	
	

	Extra ( in addition to SIP/SDP QoS Signalling) Signalling from IMS across RAN
	
	
	
	
	

	Extra IP QoS Signalling (from the IP Layer UE)  across RAN
	      
	  
	 
	
	

	Impact on the UE


	
	
	 
	
	

	Impact on the RAN/Radio Resources
	
	
	
	
	

	Impact on the CN (GGSN)
	
	
	
	
	

	Impact on the PDF

(signalling load/complexity with extra interfaces)
	
	
	
	
	

	
	
	
	
	
	


            
             Table 1: End-to-End QoS Signalling and the Impact Analysis

The table shows the features in terms of the need of originating and processing QoS signalling at  various levels of the UMTS QoS Architecture, the Application Level, the user IP Level, the UMTS Bearer Level.  It also shows the possible impact of supporting different QoS connection models on each of the UMTS network  elements. It is important to point out that  the extra signalling  could impose major impact on the complexity on the terminal, the utilisation of network resources, especially the radio link as well as the scalability and complexity of QoS interworking with external IP networks.

2. The Proposal

A section 5.x is added in Chapter 5 to analysis the impact of the QoS connection models on the UMTS networks.

Section 5.x
Analysis of the Impact on the UMTS Network

From an 3GPP operator’s point of view, it is a must that an enhancement in  both the architecture and the specific functions of each network/application elements in the architecture are well understood in terms of its expected improvement of performance, added values, extra complexity and extra cost (Capex and Opex), the impact on existing operations systems, in particular, on the radio networks both in terms of control complexity and the extra bandwidth needed for transmission NAS signalling such as IMS and IP QoS signalling. These should be used as the main criteria in deciding the introductions of new/enhancement functions, the upgrade and change of existing functions for end-to-end QoS. Table 5.x shows a summary of the key features of the end-to-end QoS signalling and its possible impact on each of the UMTS network elements. 

(Table 1 as above)
An enhanced end-to-end QoS model should minimise the impact on the complexity, the cost (both Capex and Opex), the control efficiency, resource utilisation and the scalability of the UMTS networks. The main considerations should include the terminal, RAN, the CN and the interworking. 

5.6.1 Impact on the UE

Editor’s note: the detailed analysis is FFS.
5.6.2 Impact on the RAN

Editor’s note: the detailed analysis is FFS.
5.6.3 Impact on the CN

Editor’s note: the detailed analysis is FFS.
5.6.4 Impact on the Interworking

Editor’s note: the detailed analysis is FFS.
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