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1 Introduction

In this contribution proposes a solution that provides subscriber control over NW-Init Non-GBR bearers. This allows the provisioning of “bit pipe” services with “better than default QoS” to be used by “unknown” applications (e.g., installed by the subscribed on the UE, or running on a laptop that is connected to the UE).
2 Discussion

The work within TSG-SA WG2 on NW-init bearers in SAE/LTE has so far focused on solutions to control from the network the binding of Service Data Flows (SDFs) to bearers. However, for unknown applications / unknown services a subscriber may only wish to utilize a so-called “bit pipe” service as a complement to the default bearer providing “default QoS” where the “bit pipe” service provides “better than default QoS”. 
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Figure 1:
Subscriber Control over Network-Initiated Non-GBR Bearers via a Static and Purely DSCP-based ULPF and a Corresponding Dynamic DLPF
Figure 1 explains the solution proposed in this contribution to enable a subscriber to exercise control over NW-Initiated Non-GBR bearers, i.e., determine which packets get mapped to such a “premium bearer” (UL + DL). At least the following elements would need to be supported in SAE/LTE to allow an operator to provide such a solution:
· Support for static and purely DSCP-based ULPFs
· Support for dynamic DLPFs
Note that NW-Init Non-GBR bearers are particularly suitable for the concept of “policy-based pre-established bearers” since no transmission resources (e.g., radio resources on the LTE shared channel) are blocked for established but idle Non-GBR bearers. Thus, NW-Init Non-GBR bearers can be pre-established based on operator policy at any time, e.g., at ‘attach’ or at ‘IMS registration’. 
For example, a dedicated Non-GBR bearer (“signaling bearer”) could be pre-established by the network in addition to the default bearer to carry only the SIP signaling. In addition, another dedicated Non-GBR bearer (“premium bearer”) could be pre-established by the network to provide a “bit pipe” service with “better than default QoS” as described above. 

Thus, the concept of “policy-based pre-established bearers” makes bearer setup delays less of an issue since for a UE in active state the bearer setup delays do not interfere with the actual data transmissions.
3 Conclusions
It is proposed to discuss the proposed solution that enables a subscriber to exercise control over NW-Initiated Non-GBR bearers, and to agree to include the required elements into TR 23.882 as outlined in the following text proposal.
4 Text Proposal for TR 23.882 V 1.3.0.
7.12.7
Resource Establishment and QoS Signalling

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 and Network-Initiated SAE Bearer modification, i.e., the network controls the SAE Bearer signalling and is thus responsible for requesting the appropriate bearer QoS parameters. 

NOTE:
The provisioning of enhanced QoS for non-operator-controlled services is FFS

NOTE:
Support in SAE/LTE for UE-Initiated SAE Bearer establishment and UE-Initiated SAE Bearer modification is FFS
NOTE:

Network-Initiated Non-GBR bearers are particularly suitable for the concept of “policy-based pre-established bearers” since no transmission resources (e.g., radio resources on the LTE shared channel) are blocked for established but idle Non-GBR bearers. Thus, Network-Initiated Non-GBR bearers can be pre-established based on operator policy at any time, e.g., at ‘attach’ or at ‘IMS registration’. For example, a dedicated Non-GBR bearer (“signaling bearer”) could be pre-established by the network in addition to the default bearer to carry only the SIP signaling. In addition, another dedicated Non-GBR bearer (“premium bearer”) could be pre-established by the network to provide a “bit pipe” service with “better than default QoS”. Thus, the concept of “policy-based pre-established bearers” makes bearer setup delays less of an issue since for a UE in active state the bearer setup delays do not interfere with the actual data transmissions.

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.


[image: image2.wmf]UE

LTE-RAN

functions

MME/UPE

4. Radio Resource Assignment

(

QoS Info)

5. Admission Control 

for

radio resources, UE/network

capabilities, Configure

Scheduler etc.

7. Assignment 

Ack

6. Communicate granted Radio Resource to UE

(linking info, radio resource info, 

QoS info)

1. Service negotiation on existing 

signalling relation + default IP bearer service established

2. Request Resources

(Policy/QoS Info)

3. Subscription Check,

Admission Control, QoS

Control

, ...

8. Report Resources

(QoS Info)


Figure 7.12-3: Information flow for 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 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.

To support subscriber control over network-initiated Non-GBR bearers, SAE/LTE will provide the possibility for an operator to provision for such a bearer 
· a static and purely DSCP-based UL packet filter in the UE, and 
· a dynamic DL packet filter in the PCEF.
The static and purely DSCP-based UL packet filter is provided to the UE from the PCRF/PCEF at bearer establishment / modification. The dynamic DL packet filter is generated and maintained by the PCEF based on packet inspection of the bearer’s UL traffic. Corresponding PCC rules will be supported on S7 to enable the use of static and purely DSCP-based UL packet filters in the UE and dynamic DL packet filters in the PCEF.
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