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Abstract of the contribution:

This contribution discusses QoS handling for UEs that are served by multiple SAE Core Nodes in the user plane, and proposes the introduction of an SAE Core Network Bearer in the SAE Bearer Service Architecture along with an appropriate QoS signalling procedure for resource establishment to support this scenario.

1  Introduction

The SAE bearer service architecture as depicted in figure 7.12-1 of TR23.882 v1.4.0 is a simplification of the UMTS and GPRS QoS architectures in TS 23.107 and TS23.207 respectively, by only depicting a single Access Gateway (AGW) in the SAE system. The use of multiple GWs is left FFS. 

It was however agreed at the last SA2 meeting that even if all SAE UP functions are implemented in a single SAE Core Node, there are still a number of cases where the UE will be served by more than one SAE Core Node in the user plane, e.g:

· MME/UPE relocation due to UE’s service area change or due to inter PLMN mobility while keeping the SGi assigned to UE at attachment.

· In case support of Multiple PDNs is required and the user plane node has no connectivity with the UE’s PDNs

· In case of roaming with home routed traffic 
The SAE Bearer Service Architecture should reflect this and these cases should be supported by the procedures for resource establishment. This contribution proposes text to enhance section 7.12 accordingly.

2  Discussion

Terminology

A terminology problem with the current figure and text in section 7.12.4 is that it only refers to LTE access. The UPE(AGW) may however also support GPRS Bearers and the SAE Bearer Service may also be supported by non-3GPP Bearers. We therefore propose to make it clear in the text that the terminology in the figure is LTE specific but that the architecture also applies to other types of LTE accesses.
EPC Bearer
In order to reflect the case of multiple SAE Core Nodes on the data path between UE and SGi we propose to introduce the concept of an SAE Core Network Bearer (EPC Bearer) in the SAE Bearer Service Architecture, with the following definition:

The EPC Bearer Service provides:

· transport of the SAE Bearer Service data units between the UPE(AGW) and the SAE Anchor that terminates the SGi interface according to the required QoS,

· linking of the SAE Bearer Service to the respective EPC Bearer Service (and vice versa).
Two node scenarios

For the two node scenarios we have to distinguish between the non-roaming and the roaming case. 

In the non-roaming case we assume that a single PCRF instance will provide the relevant policy and charging related information to both the UPE(AGW) and the SAE Anchor. The EPC Bearer is between these two nodes.

In case of roaming with home routed traffic the UE is served by at least two SAE Core Nodes and perhaps even three in case of an SAE Anchor in the VPLMN. The latter is still under discussion and we therefore only cover the former in this proposal.

Since operator policies are applied on a per network basis, there may be different policies applied for a roaming user in the HPLMN and in the VPLMN through the respective PCRFs in each domain. The V-PCRF will provide QoS and UL policy control information to the UPE(AGW) in the VPLMN and the H-PCRF will provide charging rules and DL policy control information to the SAE Anchor. The EPC Bearer stretches from the UPE(AGW) in the VPLMN to the SAE Anchor in the HPLMN. As inter-operator connectivity is typically achieved via GSMA’s Global Roaming eXchange (GRX) network, the EPC Bearer passes through that network in order to reach the HPLMN. 
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The following Figure illustrates the EPC Bearer in the roaming case.

The EPC Bearer Service 
3  Proposal

We would like to propose the following updates in section 7.12 of TR 23.882.
Beginning of Change
7.12.3 SAE Bearer Service Architecture
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Figure 7.12-1 SAE Bearer Service Architecture


The SAE bearer service layered architecture is depicted in Figure 7.12-1. It depicts the generic case where the UE is served by more than one SAE Core Node, which will apply for instance for roaming. In case the UE is served by only a single SAE Core Node the EPC Bearer Service will be a null function.
Figure 7.12-1 reflects the SAE bearer architecture in case of LTE access; i.e. the SAE bearer service is based on a LTE Radio Access Bearer and an EPC Bearer. The SAE Bearer Service may also be supported by linking the EPC Bearer Service to a GPRS Bearer Service or a non-3GPP Access Bearer Service.
The definition of a bearer service as given in TS 23.107 is still applicable:

-
A bearer service includes all aspects to enable the provision of a contracted QoS. These aspects are among others the control signalling, user plane transport and QoS management functionality.
The SAE Bearer service provides:

-
QoS wise aggregation of IP end-to-end-service flows;

-
if prioritised treatment of end-to-end-service signalling packets is required an additional SAE bearer service can be added to the default IP service;

-
provision of QoS information and packet filters to UPE (AGW) and SAE Anchor.
Note that the SAE Bearer Service is an abstraction (logical bearer) that represents the aggregation of IP service flows with equal QoS between UE and SAE anchor.
The EPC Bearer Service provides:

-
transport of the SAE Bearer Service data units between the UPE(AGW) and the SAE Anchor according to the required QoS class (e’g. based on DiffServ);

-linking of the SAE Bearer Service to the respective EPC Bearer Service (and vice versa); this will be achieved by menas of packet filters.
The LTE Radio Access Bearer Service provides:


-
IP header compression (and provision of related information to UE);

-
UP encryption (and provision of related information to UE);


-
provision of mapping/multiplexing information to the UE;

-
provision of accepted QoS information to the UE.
The LTE Radio Bearer Service provides:

-
transport of the LTERadio Access Bearer Service data units between eNodeB and UE according to the required QoS;

-
linking of the LTE Radio Bearer Service to the respective LTE Radio Access Bearer Service (and vice versa).
The LTE Access Bearer Service provides:

-
transport of the LTE Radio Access Bearer Service data units between UPE(AGW) and eNodeB according to the required QoS;

-
provision of aggregate QoS description of the SAE Bearer Service towards the eNodeB;

-
linking of the LTE Access Bearer Service to the respective LTE Radio Access Bearer Service (and vice versa).

7.12.4
Granularity of QoS Control 
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Figure 7.12-2 Two Unicast SAE Bearers Each Consisting of one LTE Radio Bearer and one LTE Access Bearer

A Service Data Flow (SDF) is an aggregate set of packet flows (see TS 23.203). An UpLink Packet Filter (ULPF) in the UE binds an SDF to an SAE Bearer in the uplink direction, and a DownLink Packet Filter (DLPF) in the PCEF binds an SDF to an SAE Bearer in the downlink direction. 

Each unicast SAE Bearer is associated with one UE and one “traffic class”. 

There is a one-to-one mapping between an LTE Radio Bearer and an SAE Access Bearer. Note however that the mapping between LTE Radio Access Bearers and EPC Bearers is one-to-many in case several SAE Anchors are involved to provide access to different PDNs (i.e., service data flows that are transmit over the same LTE Radio Access Bearer might be transmitted via different EPC Bearers between the UPE(AGW) and SAE Anchor and vice versa).

Figure 7.12-2 illustrates the PCEF for the case that the UPE(AGW) and the SAE Anchor are co-located. In case the UPE(AGW) is separated from the SAE Anchor, the DLPF for the LTE Radio Access Bearer is located in the UPE(AGW) and the DLPF for the EPC Bearer is located in the SAE Anchor.

An SAE Bearer (i.e., the corresponding LTE Radio Access Bearer and SAE CN Bearer) is the level of granularity for QoS control in an SAE/LTE access system. That is, SDFs mapped to the same SAE Bearer receive the same treatment (e.g., scheduling principle). Providing different QoS to two SDFs thus requires that a separate SAE Bearer is established for each SDF. 

7.12.5
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:
Clear definition of “operator-controlled service” is FFS

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.

Resource Establishment covers 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.
7.12.5.1 Resource Establishment and QoS Signalling for LTE Radio Access Bearer
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 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 establishmentMME/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 the IASA.
9)
The IASA reports the outcome of the resource establishment together with the negotiated QoS to the PCRF.
7.12.6
Resource Establishment and QoS Signalling for EPC Bearer 
In case of a roaming UE, the EPC Bearer stretches from the UPE(AGW) in the VPLMN to the SAE Anchor in the HPLMN. 

Since operator policies are applied on a per network basis, there may be different policies for a roaming user in the HPLMN and in the VPLMN. As a result, the SAE roaming architecture requires a V-PCRF function in the VPLMN that allows the visited operator to adjust the Policy/QoS information provided by the H-PCRF in the HPLMN.

The following figure shows the SAE roaming architecture with regards to policy control, charging and QoS handling for operator-controlled services, and illustrates the EPC Bearer.
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Figure 7.12-4 EPC Bearer Service Architecture for roaming user
Since two operator networks are involved and each network has its own PCEF functions, the EPC Bearer shall be adjusted in case the bearer attribution is different. 
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Figure 7.12-5: Information flow for Resource Establishment in the Core Network -roaming case
1) The UE signals a service request to the AF

2) The AF signals a resource request and service info to the H-PCRF
3) The H-PCRF makes the authorization and policy decision
4a)
The V-PCRF is triggered by a resource request (from the H-PCRF) that contains Policy/QoS Information corresponding to the requested service.
4b)
The H-PCRF sends resource request with policy and charging information to the SAE anchor
It is FFS whether the H-PCRF shall wait for a direct response or a final response from the V-PCRF before issuing this request.
4c)
The SAE anchor reports the outcome of the EPC Bearer establishment
5)
The V-PCRF makes the authorization and policy decision based on the local/visited operator policies.
6)
The V-PCRF sends resource request with policy/QoS info to the MME/UPE.
7)
The MME/UPE performs admission control and installs filters for policy enforcement

8-10  MME/UPE initiates the Resource Establishment towards the responsible LTE-RAN functions.See Figure 7.12-3 
11)
The MME/UPE reports the outcome of the resource establishment together with the negotiated QoS to the V-PCRF.
12)
The V-PCRF reports the outcome of the resource establishment together with the negotiated QoS to the H-PCRF.
13)
The H-PCRF makes the authorization and policy decision based on the home operator policies (e.g., SPR).
14)
The H-PCRF reports the established resources to the AF.
If the resource requests towards MME/UPE and SAE anchor are performed in parallel, the established QoS for each bearer may not match (e.g., because the V-PCRF downgraded the requested resources due to more VPLMN policies, or the SAE Anchor is not able to grant the requested resources).The H-PCRF may initiates the QoS update procedure either toward the V-PCRF or the SAE Anchor – depending on where the QoS degradation has been happened. The QoS update procedure is FFS.
In case the UE is in its home network, it may be served by only one or by two nodes in the User Plane. If there is only one node, there is no EPC Bearer to establish and the procedures of Figure 7.12-3 apply. If there are two nodes than the procedure that is shown in Figure 7.12-6 applies.
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Figure 7.12-6: Information flow for Resource Establishment in the Core Network 
(non-roaming case)
This is a simplified version of the procedure for the roaming case, since only one PCRF is involved in the bearer establishment. For a detailed description of the procedure, please refer to the description of the roaming procedure above.
End of Change
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