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1. Introduction

Four connection models have been identified as an enhancement of the   end-to-end QoS architecture(TR23.802, Section 2). The work in the drafting group has been about the mechanisms that could be potentially used for each connection model. Debates often arise about the specific issues, mechanisms and protocols for use in each connection model. This has  given rise to the question about the scope of the work  (Stage 2 and stage 3 work) and the dependencies on the outcome and the progress of other standard bodies such as IETF which is beyond the control of 3GPP.

From an 3GPP operator’s point of view, it is a must 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 connection models 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 Four Connection Models and the Comparisons

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

· UE-UE connection via interconnected IMS networks,

· UE-UE connection via backbone IP networks with off-path QoS signalling

· UE-UE connection via backbone IP networks without QoS Signalling

· UE-UE connection via backbone IP networks with on-path QoS signalling

For the sake of easy description, the four models are named: the IMS QoS Model, the Off-Path QoS Model, the non-Signalling QoS model and the On-path Signalling QoS model.  The following table shows  a summary of the feature of each connection model and the possible requirement and impacts on the UMTS network elements including the terminals.

	
	IMS QoS Model

(Sec. 5.2.1)
	Off-Path QoS Model

(Sec. 5.2.2)
	Non-Signalling QoS Model

(Sec. 5.2.3)
	On-Path Signalling Model

(Sec. 5.2.4)

	Explicit E2E IMS/QoS Signalling  
	         Yes, 
	          Yes
	 Yes
	Yes

	Explicit E2E QoS Signalling at IP Layer in the Application Node (Figure 5.1.1.1.)
	        Not necessarily 


	        Maybe
	  No
	Yes

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


	         Yes
	         Yes
	   No
	No

	QoS Signalling Interworking at the Bearer Level between UMTS (UMTS Bearer) and PDN (IP)
	          Maybe
	    No
	No 
	Yes

	Extra ( in addition to SIP/SDP QoS Signalling) Signalling from IMS across RAN
	    Maybe (the policy control such as the authorisation information between UE and the PDF)
	   Yes
	No
	Maybe

	Extra IP QoS Signalling (from the IP Layer UE)  across RAN
	      Maybe
	   No
	 No
	Yes

	Impact on the UE


	 No explicit  IP layer QoS Signalling
	No explicit IP Layer QoS Signalling
	 No explicit IP Layer Signalling
	Explicit IP Layer Signalling Required.

(e.g. RSVP, NSIS)

	Impact on the RAN/Radio Resources
	No extra bandwidth for IP Layer QoS Signalling
	No extra bandwidth for IP Layer QoS Signalling
	No extra bandwidth for IP Layer QoS Signalling
	Extra bandwidth for IP Layer QoS Signalling

	Impact on the CN (GGSN)
	Possible QoS Signalling for Interworking with PDN
	Extra QoS Signalling for Interworking with PDN
	No Extra QoS Signalling for Interworking with PDN
	End-to-End IP QoS Signalling for Interworking with PDN

	
	
	
	
	

	
	
	
	
	


            Table 1: End-to-End QoS Signalling and the Impact Analysis for each QoS Connection Model

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

Section 5.6
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 5.6.1 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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