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8.2
1. Introduction

This contribution provides some discussion of the general issues for off-path model in TR23.802 
2. Discussion

In current TR, some general issues are put forward. This contribution tries to discussion some of them.
a. Signaling of QoS requirements
In the general case for a service, the QoS parameters (delay, jitter, error rates) are decided by the service characteristics. Some standard organization such as ITU-T, 3GPP has defined the end-to-end QoS parameters for the typical services (class 0~5 or conversation, streaming, interactive, background). If the end-to-end network can meet the requirement of those QoS parameters, the end-to-end QoS of the service can be guaranteed.
For a specific deployed network, the link transfer delay and equipment transfer delay are concrete and can be measured previously. In the off-path model, those transfer delay can be previously configured in the BCF, the BCF can select the appropriate path for the service according to the delay service needs and the path delay. For example, if the end-to-end delay of a session is not beyond x ms, the delay generated by the access network path is y ms, then the PDF sends a request to the BCF and asks for a path which delay is less than x-y ms. If the external IP network has that path, the BCF will find it. As a result, the media flows traverse through the selected path and the service QoS is guaranteed.
It is suggested that the QoS parameters transferred from the PDF to the BCF may include parameters such as delay, jitter and error rates. The value of the delay is the service end-to-end delay subtracting the delay generated by the access network. If the access delay has not measured in current IPCAN network, the default value can be used.
In fact, the delay problem is mainly occurred in the access network but not the external IP network. The external backbone IP network is generally based on Ethernet or optical network. The primary QoS parameter is session bandwidth. The influence of the other QoS parameters (such as delay, jitter etc) is tiny and can be neglected. That is to say, using the bandwidth as the information exchanged via Gu is enough, and need not other QoS parameters. So with or without other QoS parameters such as delay in the PDF is not important.

b. Resource check and IMS session setup
In the message flows, the resource request to the BCF is initiated after the GGSN requests authorization from the PDF. 

For an IMS session, the media flow may be unidirectional or bidirectional. 

For unidirectional flow, the PDF can judge whether it is the sending directional endpoint or not. The resources can be requested by the PDF which is the sending directional endpoint.

For bidirectional flow, resources may either be requested by one of the endpoints for both directions or by both endpoints in either sending or receiving direction.  But if the resources are requested by both endpoints in either sending or receiving direction, the uplink path and downlink path may traverse different intermediate node in the external IP network. Different path transfer delay may be generated between the two directions. On the other hand, when one directional link is failure, one of the UE can not receive the information, single monologue may happen. The user’s experience will be not good in those cases. So in order to guarantee the QoS for the bidirectional flow, the resources for both directions shall be requested only by one of the endpoints. In order to avoid repeat requesting the resources and generating inter-working problem, it is preferred that the resources shall be requested by the originating endpoint (originating PDF) because the media component negotiation has basically completed when the originating UE sends the resource authorization request to the originating PDF.
c. Impact of insufficient or unavailable resources
In the off-path model, the BCFs control the resources of the external IP network. It can guarantee the QoS for the session request if the resource is enough. If the resource is not enough, the BCF can only return a failure information with the reason that no enough resource is available. It is no need to report to the PDF how much resource is available when resource can not be guaranteed for the session. When the PDF received the failure result from the BCF, if the PDF has policy to request another downgrade QoS request to the BCF, it can do another request. If the PDF has no other policy, it can send the policy to the GGSN to deactivate the PDP context. The UE then can release the old session and re-initiate a new session with the downgraded QoS parameters. The UE has the final decision that if it wishes to downgrade the service QoS or not. Thus there is no need to signal to UE that no QoS or less QoS can be guaranteed by the network. It simplifies the complication of the communication between UE and GGSN.
It is suggested that in the off-path, there is no need to separate the result returned from the BCF to 3 cases: QoS can be guaranteed, only lower QoS can be guaranteed and no QoS can be guaranteed. Only two results are enough: QoS can be guaranteed, QoS can not be guaranteed.
The below proposal describes the some modification for the off-path model.

3. Proposal

We propose that the following additional texts be changed to the TR23.802 and deleting some editor’s notes:

4.2
General issues of end-to-end QoS
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 IMS session need to be signaled along the end-to-end path to be able to provide QoS. Parts of this information are available in the IMS signaling (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. 
It is FFS how the end-to-end QoS values are generated and signaled. In the general case the UE needs to provide such information. For a number of specific services a set of QoS parameters may be standardized and thus already available in the network.
The mainly delay for an e2e session is in the IPCAN network. For the external IP network, the mainly QoS parameter is the bandwidth. If the bandwidth is enough, the delay may not be generated. In the off-path, the BCF can allocate and reserve the enough bandwidth for the service. The delay generated by the external IP network can be ignored. So though the other QoS parameters (delay, jitter, loss rates etc.) can be passed or signalled from the PDF to the BCF, it is not mandatory.
4.2.3
Resource check and IMS session setup
Editor's Note:
This section is for the investigation of the possibilities to combine the resource check up with the IMS session setup. 

The IMS session setup is based on a clear separation between the IMS session signaling and the allocation of resources. The IMS session setup is started but afterwards set on hold. At this time, both endpoints are responsible for requesting the required resources at least in their access network. The IMS session setup is only successfully finished if both endpoints received sufficient resources. 
For the general end-to-end path a number of possibilities exist at which point in time and under which responsibility the external resources are requested. The external resource request may be coupled with the UMTS internal resource request, i.e. with the PDP context establishment. Both endpoints may be responsible for the resource request for the backbone network. Resources may either be requested by one of the endpoints for both directions or by both endpoints in either sending or receiving direction. 

It is FFS how the responsibility for the resource request is solved and how the UE can detect that the other endpoint is not able to request resources for the backbone network.
For unidirectional flow, the resources shall be requested by the endpoints in sending direction. 

For bidirectional flow of the telecom real time service, same end-to-end bearer nodes shall be selected for both directions because the end-to-end transfer delay and link quality between both directions should be not different too much. In the off-path model, the bidirectional flow shall be requested by originating endpoint (originating PDF) of the IMS session for both directions. 
6
Procedures
Editor's Note:
This section will describe the procedures for the functional elements contained in the different enhanced E2E QoS architectures.

6.1
QoS procedures in functional elements

6.1.1
General
This section describes the main procedures for each involved network element that is used for the end-to-end QoS management. Procedures to ensure end-to-end QoS may be required. Various scenarios and architectures need to be studied in order to determine if new procedures would be needed to be added to the existing functional elements in order to meet the requirements of end-to-end QoS management.
6.1.2
Procedures in the off-path model
6.1.2.1
Procedures in the PDF

When the PDF received the bearer authorization request from the GGSN, the PDF shall authorize the bearer resources by checking the stored SBLP for the session. 

After this, for some services with strict end-to-end QoS requirement, it is necessary for the PDF to check if there are enough resources. The PDF shall send the authorized QoS request signalling to the BCF when interacting with the external IP network. One way in which the PDF can discover the BCF is by using a static configuration mechanism in the PDF. For example the PDF can find the appropriate BCF through static configuration of the FQDN or IP address of the BCF(s) which manages the external gateway router which interacts with the GGSN.

The PDF receives the response from the BCF, containing the information that the requested QoS can be guaranteed, or that the requested QoS can not be guaranteed with appropriated reasons.

Finally, the PDF shall send the authorization decision to the GGSN containing the QoS negotiated with the external IP network. This informs the UE about the QoS available on the end-to-end path for the concerned flow(s). The UE can finally decide whether it re-initiates a new downgraded QoS session or not when the requested QoS can not be guaranteed.

If, during the established session, the BCF detects that the negotiated QoS cannot be maintained in the external IP network (link failure, congestion …) for some of the media flows, the BCF reports the information to the PDF. The PDF sends an unsolicited authorization decision to the GGSN that triggers a GGSN initiated bearer modification. This informs the UE about the fact that the QoS is decreased or even no more guaranteed for the concerned flow(s).

When the PDF received update or revoke request from the AF, the PDF shall send the appropriate update and revoke request to the GGSN and the BCF if needed. The original resource may be modified or released.
Editor's Note:
The static configuration mechanism may only work with a single BCF. Other mechanisms to select BCF are FFS. This includes selecting BCF in an external IP network with multiple BCFs.

6.1.3
Procedures in the feedback based call admission control on-path model
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