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1. Introduction

The E2E QoS framework is defined to provide solutions for all applications (IMS and non-IMS applications). Non-IMS applications may be limited regarding the defined signalling and where decisions are made to continue with establishment when requested resources cannot be committed. In order to support all applications, the solution needs to be generic such that decisions may be made by the UE or AF.
Here we propose editorials to clearly show that IMS as well as non-IMS applications can be supported by E2E QoS architecture.

2. Changes

/***************************Start of First Proposed Change ****************************/

Introduction

The exclusive usage of QoS mechanisms as described in 3GPP TS 23.207 [4] is not enough to guarantee full end-to-end QoS when interworking with external IP network domains, , e.g., in those backbone networks which do not themselves contain IMS network elements. This is mainly because the described QoS concept presumes that the interconnecting IP networks are controlled by PLMN operators or other IMS operators. As a result, it is problematical to provide complete end-to-end QoS guarantees when interworking with external IP network domains or backbone networks which provide IP QoS mechanisms.

Especially for delay-sensitive services with strict end-to-end QoS requirements such as conversational speech or streaming video, the existing QoS concept may not satisfy the service requirements when interworking with such IP network domains and backbone networks. Consequently, new QoS concepts that are scalable and can take into account overall end-to-end network performance must be assessed.

/***************************End of First Proposed Change ****************************/
/***************************Start of Second Proposed Change ****************************/
4.2.1 Overview
The end-to-end QoS interworking architecture can only provide guaranteed end-to-end QoS in case all backbone and access networks on the path provide QoS guarantees. However, it is possible that a backbone network or the access network of the other endpoint does not guarantee QoS or that there are temporarily insufficient resources although all networks support the end-to-end QoS architecture are able to guarantee QoS. The end-to-end QoS interworking architecture may also try to find alternative paths to the other endpoint. In any case, the network provides the information about the available QoS that can be guaranteed (this can be also none) to the UE.

Editor's Note:
How this information is carried to the UE is FFS. For GPRS, existing signalling mechanisms should be re-used as much as possible.

The UE makes the decision to request a service which requires guaranteed end-to-end QoS. Therefore, the UE shall also make the final decision whether to continue with the establishment of the session even if the desired QoS cannot be guaranteed temporarily or QoS cannot be guaranteed at all.
/***************************End of Second Proposed Change ****************************/

/***************************Start of Third Proposed Change ****************************/
4.2.2 
Signaling of QoS requirements

Editor's Note:
This section is for the investigation of the generation and signaling of QoS requirements. 

In the general case the end-to-end QoS requirements of an application session need to be signaled along the end-to-end path to be able to provide QoS. This QoS requirements information can be in both the application (e.g., IMS) signaling level and the bearer path level. The application signaling level part of this information is available in the application signaling (e.g., SIP/SDP), i.e. bandwidth information and to some extent the QoS class, though it is not possible to differentiate between streaming and conversational. More detailed information may be signaled within the access network, e.g. for GPRS by means of the PDP context QoS parameters (QoS class, transfer delay, error rates). However, within the access network the values for the end-to-end path (especially the value for the end-to-end transfer delay) are not signaled.

/***************************End of Third Proposed Change ****************************/
/***************************Start of Fourth Proposed Change ****************************/
4.2.4
Impact of insufficient or unavailable resources
Editor's Note:
This section is for the investigation of the impacts of insufficient or unavailable resources on the IMS session setup. 

The UE is responsible to decide if the resources that were granted by the network are sufficient for an application session. As long as only resources of the access network are taken into account, the UE may either accept insufficient QoS or may try to achieve the desired QoS at a later point in time. However, in case of end-to-end resources some more possibilities exist. Resources may be guaranteed by a backbone network but they also may only be statistically granted. It is also possible that there is no feedback at all from a backbone network on the end-to-end path. Consequently, the UE needs to be able to handle a number of cases with some of them being new, like the case that it is not possible to receive guaranteed external resources at all or the case that QoS becomes insufficient during the IMS session.
There are situations when even guaranteed resource in the backbone network or in the access network can be redrawn or made unavailable due to many events, e.g. network failure and urgent network resource re-allocation. In such situations, the network needs to provide the necessary network information to the decision points (network and/or UE) in order that reactive measures can be taken and that the application session is handled appropriately, in line with session policy and user wishes.
/***************************End of Fourth Proposed Change ****************************/

/***************************Start of Fifth Proposed Change ****************************/
5.2.1
UE-UE connection via interconnected proxying networks
5.2.1.1
General
In this case, a UE served by an application server connected to a remote UE via one or more interconnected networks which proxy signalling (e.g. interconnected IMS networks). In this case, mechanisms are required within intermediate networks for policy control interactions between the proxy and the underlying IP backbone network. 
Two cases are possible depending upon whether the media packets are forced to follow the same path (via the same intermediate network) as the control packets or are allowed to take a different (more efficient/direct path). Both cases are valid and should be studied.

The pros and cons of the 2 approaches seem to depend on which charging models are to be adopted by interconnected networks. 

5.2.1.2
Control and media via the same intermediate network

In this connection model the control and media packets are routed through the same intermediate network. This implies a requirement to force the media to follow a particular path based on the routing of the application layer signalling.

By forcing media to follow the same path as the control, it is possible to treat each session as an individual entity. This approach allows application (e.g., IMS) interconnect agreements to be modelled on those used today for Circuit Switched calls. Charging by time, by data volume and by service is possible with this approach. Having PDF and PEP functions under control of an intermediate network AF/CSCF allows for policy control, QoS (bandwidth etc.) reservation and call admission control, if required by an Operator. 

The main disadvantages of forcing media to follow the same path as the control are the inefficiencies that might be introduced in terms of the path taken by the media packets.
Figure 5.2.1.2.1 shows one example of a UE-UE connection via interconnected proxying networks where the service is based on IMS.









NOTE 1:
The IP-CCN, BG and BG PDF in the networks of IMS operator A and B that are shown in Figure 5.2.1.2.1 are not currently included within the 3GPP Architecture, but they are included here for better understanding of the problem domain. Only those parts of them contributing to E2E QoS would be within the scope of this study.
NOTE 2: 
Some functions exist in 3GPP specifications that may be similar to the BG entity in the figure. E.g. the GPRS BG and SEG as specified in 3GPP TS 33.210 and the BGW for the Gp interface as specified in 3GPP TS 23.060.

NOTE 3:
There may be more than one border gateway (BG) element at the edge of the network. The representation of a single element in the figure above is for simplicity and does not imply that it is required for the signalling and the media to traverse the same border gateway.

Figure 5.2.1.2.1: UE-UE connection via interconnected IMS networks with control and media via the same intermediate network
Several entities are required in the interconnected proxying networks, e.g. (proxy) AF and PDF, to provide QoS in the corresponding backbone IP networks. QoS negotiation among the different domains is done by (proxy) AFs. The way to provide QoS within the backbone IP network depends on the QoS policy of the intermediate operator.
/***************************End of Fifth Proposed Change ****************************/
3. Proposal
We propose to insert the above text in the TR.
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