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1. Introduction

During the SA2 SAE ad-hoc meeting of April 2006, and the subsequent SA2 #52, a QoS concept for SAE has been captured in 3GPP TR 23.882. This reports that, up to now, “for operator-controlled services (e.g. IMS) SAE/LTE shall support Network-Initiated SAE Bearer establishment and modification” [1].

Associated with this, a number of FFS issues have been identified, particularly:
· The provisioning of enhanced QoS for non-operator-controlled services is FFS

· Support in SAE/LTE for UE-Initiated SAE Bearer establishment and UE-Initiated SAE Bearer modification is FFS;

Since REL-99, UE-Initiated bearer establishment has been possible. Thus, the QoS concept for SAE currently reported in 3GPP TR 23.882 is, conceptually, a change from REL-99. However, there are several reasons why UE initiated QoS configuration should also be supported for SAE/LTE, as for former releases. 
This paper discusses the generic framework of QoS initiation and lists the scenarios that motivate the need for UE-initiated QoS mechanisms in SAE.

2. On QoS initiation

In general, we note how two “layers” exist for the provision of an application with the appropriate level of quality

1) The “application layer” (i.e. the service)

2) The “network layer” (e.g. the QoS semantic to be associated with the application)

Within a system (any system), in order for a service to be provisioned appropriately, a coupling has to be performed between these two layers. 
This paper argues this coupling needs to be allowed at the terminal, in order to enable all possible service models. 

This obviously means that such coupling may have been configured by the operator.

3. Motivations for the UE Initiated QoS Approach
Given the generic framework of Section 2, the following scenarios elaborate in further detail the need to allow for UE initiated QoS procedures in SAE/LTE.
3.1. QoS support for Enterprise Applications

For enterprise applications, if a mobile device connects to an enterprise application server (AS) using a secure tunnel, the QoS negotiated between the UE and the enterprise AS is not known to the operator.

There also needs to be the capability for the UE to trigger the network to “switch” the level of QoS, when this is a desirable service feature (e.g.: a corporate user switching from a default 64 kbps bearer to faster access for downloading critical large size information).
Both described scenarios point to the need of UE initiated QoS request and modifications.
This point was also elaborated in [3].

3.2. QoS support for applications not known to the network

Network-initiated QoS procedures make sense for “operator controlled services”, e.g. IMS services. However, there is another class of services, e.g. non-IMS services that are not controlled by the network operator. 

Such services require QoS to be negotiated between the UE and an application server. An example is applications provided by Internet portals (e.g. Yahoo, Google). 

These services may be important for operator wishing to attract customers to their network so that they generate data traffic, irrespective of which services generate this traffic. 

Of course, not all operators are interested in all business scenarios. However, in any case, the operator’s network performs admission control, and can therefore “block” certain classes of services if it wishes to (e.g. denying requests, etc). 

It is therefore important that the technical capabilities of the SAE system do not impose limits on the business scenarios that can be supported. For this reason UE initiated QoS should be allowed in SAE.

This point was also elaborated in [2].

3.3. Faster QoS setup

For certain real time services, it is desirable to allow for faster call setup by optimizations such as setting up and preserving the secondary PDP context in advance. 
Within a scenario where UE initiated QoS is allowed, it is possible to perform reservation of resources for a session in parallel with the SIP signalling being performed to initiate that session.

Such an optimization is not possible for the network-initiated case, whereas the QoS setup is triggered by SIP signalling from the UE to the SIP AS, which in turn does not allow for setting up the QoS parameters for a service in advance. 
3.4. Faster roll out of new applications
The emergence of, among other things, open source application development platforms for wireless devices makes it possible for developers to create portable applications that will work on any device(s). 

If only network initiated QoS is allowed, deployment of new applications is possible only after the access network has been configured in advance with the specific QoS attributes (i.e. the QoS semantic) required for that application. In other words, the coupling between the QoS attributes (whatever they are) and the application needs to be present in the network elements before the service can be rolled out.

Thus, any future new applications can be deployed faster if UE initiated QoS provisioning is allowed, i.e. the UE initiates the QoS bearer establishment and proposes the QoS semantic (which of course the core network can authorize or not). This can be enabled by a procedure as described in Section 3.4.
This point was also elaborated in [2].

3.5. Scalability
We foresee future scenarios with various kinds of multi-mode devices (multiple air interfaces) and a multiplicity of IP-based services. 

Each access technology has a set of IP QoS capabilities.  At the same time, the number of possible IP services, each with specific QoS requirements, is potentially very large.  Operators will need to map services to access technologies in the most cost-effective manner possible.

In such scenarios, an approach that allows only network-initiation of QoS requires the operator’s network to be aware in advance of all possible services, all possible combinations of terminal types (access technology and QoS capabilities) and the desired mapping of service QoS requirements to access technologies for all possible combinations. 

This model becomes increasingly complex over time, and risks to become a serious obstacle to service deployment.  
However, an approach that allows UE-initiation of QoS facilitates service deployment, because each terminal can be configured to carry with itself a Service/QoS policy and semantic specific to its set of potential services and access technologies.  
We believe such an approach, which is an extension of Section 3.6, is scalable.
4. Conclusion

This contribution discusses the motivation to allow for UE-initiated QoS, and concludes that UE-initiated QoS is necessary for multiple, independent, reasons:

· to support a variety of service and usage models, 

· to support a variety of business models, 

· to enable signalling optimizations

· to allow smooth introduction of new services, 

· to ensure SAE is future-proof

It is proposed to clarify in TR 23.882 that UE initiated QoS configuration approach shall be supported by LTE/SAE. 

Appropriate text from Section 3 of this contribution is proposed to be included in TR 23.882 Sec. 7.12.7.
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ANNEX: Proposed Text to 3GPP TR 23.882

***** Start modified section ******

7.12.7
Resource Establishment and QoS Signalling

7.12.7.1 
General

Resource Establishment and QoS Signalling handle the provisioning of QoS/policy information to the network entities that control radio/network resources. Radio/network resources are controlled applying information about the users' subscription, the UE's and the radio/network capabilities, the availability of radio/network resources, certain operator policies, and what services are being used.

It is assumed that resources can always be granted even though the requested QoS may not, i.e. the QoS can be downgraded by the network/radio. It is FFS to which extent a negotiation/re-negotiation of requested network resources shall be possible.

Resource Establishment and QoS Signalling assume a preceding signalling of QoS requirements. This could be either by application signalling (e.g. IMS) or by IP bearer signalling. It is FFS if this will lead to the establishment of additional IP bearers (comparable to UMTS PS bearers).The application signalling takes place on the already established resources of the default IP access bearer. An application function performs the negotiation with the UE on media components and their characteristics and provides the relevant information to the PCRF.

For operator-controlled services (e.g. IMS) SAE/LTE supports Network-Initiated SAE Bearer establishment/modification, as well as UE-Initiated SAE Bearer  establishment/modification, i.e., the network or the UE may control the SAE Bearer signalling and may thus be responsible for requesting the appropriate bearer QoS parameters. 
For non-operator-controlled services SAE/LTE supports UE-Initiated SAE Bearer estabilishment/modification.
 

7.12.7.2 
Network-Initiated SAE Bearer establishment

For Network-Initiated SAE Bearer establishment, the Resource Establishment is triggered by a resource request from the PCRF which translates the media information into the necessary Policy/QoS information or by IP bearer signalling which contains the Policy/QoS information. In the latter case it is assumed that the network performs a QoS authorization beforehand which adds the Policy information to the bearer signalling. It is FFS whether triggering of the Resource Establishment by the PCRF should be also supported for non-IMS services.

The Resource Establishment function contains both, the functions that are needed to setup network and radio resources and the respective signalling towards the UE to bind the radio resources to the application layer and provide it with the authorised QoS.

The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network.

The responsible LTE-RAN function checks the availability of resources and sets up the required resources and finally informs the UE on the radio resources configuration for the service and which resources are linked to which IP or session flows.

NOTE:
Allocation of LTE-RAN functions to logical entities is FFS in RAN WGs.
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Figure 7.12-3: Information flow for Network Initiated Resource Establishment in the Radio Network

1)
The UE has a signalling relation established with the network which performs on the default IP access bearer.

2)
The MME/UPE is triggered by a network initiated resource request which contains Policy/QoS Information corresponding to the requested service.

3)
The MME/UPE checks the UE's subscription, performs admission control according to the received QoS information and available resources and applies the received policy information.

NOTE:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

4)
MME/UPE initiates the Resource Establishment towards the responsible LTE-RAN functions.

5)
The responsible LTE-RAN functions perform admission control. Translation of the received QoS information into radio QoS information is expected to be necessary. The allocation of radio resources and the appropriate configuration of the scheduler are performed according to the translated QoS information.

6)
The UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows.

7)
The MME/UPE is informed about the successful outcome of the resource establishment.

8)
The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS.

7.12.7.3 
UE-Initiated SAE Bearer establishment

For UE-Initiated SAE Bearer establishment, the Resource Establishment is triggered by a resource request from the UE indicating the necessary Policy/QoS information or by IP bearer signalling which contains the Policy/QoS information. It is assumed the UE-initiated resource request goes through a QoS authorization which allows the addition of the Policy information to the bearer signalling. This is concurrent to the service negotiation during which the UE requests a specific service from an application function. This description applies also to non-IMS services.
The MME/UPE checks whether the granted resources correspond to the limits defined in the subscription profile of the user and initiates a resource assignment towards the radio part of the network.

The responsible LTE-RAN function checks the availability of resources and sets up the required resources and finally informs the UE on the granted radio resources configuration for the service and which resources are linked to which IP or session flows.

NOTE:
Allocation of LTE-RAN functions to logical entities is FFS in RAN WGs.
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Figure 7.12-4: Information flow for User-Initiated Resource Establishment in the Radio Network
1)
The UE has a signalling relation established with the network which performs on the default IP access bearer.

2)
The MME/UPE receives a QoS resource request from the UE.  

3)
The MME/UPE requests Policy/Charging rules from the PCRF corresponding to the requested QoS.

4)
The PCRF provides Policy/Charging rules to the MME/UPE.

5)
The MME/UPE checks the UE's subscription, performs admission control according to the received QoS information and available resources and applies the received policy information. 

NOTE:
Step 5 may be performed in parallel with steps 3 and 4.
NOTE:
The location of the policy enforcement point is FFS, it might be located in the (inter-access-) mobility anchor).

6)
The MME/UPE initiates the Resource Establishment towards the responsible LTE-RAN functions.

7)
The responsible LTE-RAN functions perform admission control. Translation of the received QoS information into radio QoS information is expected to be necessary. The allocation of radio resources and the appropriate configuration of the scheduler are performed according to the translated QoS information.

8)
The UE is provided with information about the radio configuration necessary for the service and related information to link radio resources with IP or session flows.

9)
The MME/UPE is informed about the successful outcome of the resource establishment.

10) The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS to the PCRF.
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3. Request Policy and Charging Rules
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