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1. Introduction

This contribution proposes some text for Section 5.4 of TS 23.401 (“Session Management, QoS and interaction with PCC functionality”). 

In particular, the SAE Bearer Model is addressed.

The overall architecture this SAE Bearer Model is based upon is in S2-070719
############ START TEXT PROPOSAL ##############

5.4 Session Management, QoS and interaction with PCC functionality
5.4.1 SAE Bearer Service Architecture

5.4.1.1 Overall description
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Figure 5.4.1.1-1 SAE Bearer Service Architecture

The SAE Bearer service architecture is depicted in Figure 7.12-1. 

The End-to-End service is a Service Data Flow (SDF), i.e. an aggregate set of packet flows defined by the TFT of its IP flows. 

The SAE Bearer Service is defined by the TFT of its IP flows and provides mapping information and accepted QoS information to the UE. 
The mapping of E2E service(s) to SAE Bearer(s) is decided by the PCC architecture.

SAE Bearer Services are separately mapped to SAE Core Network Bearer services, to SAE Access Bearer services and to SAE Radio Bearer services. These three bearer services provide transport of SAE Bearer service over the S5/S8a, S1u and LTE-Uu interfaces respectively.
5.4.1.2 The SAE Core Network Bearer service
The SAE Core Network Bearer service is defined by its tunnel identification.  
All SAE bearers of a single UE-PDN connection are carried over the core network interfaces by a single SAE Core Network bearer.
PDUs carried over this single SAE Core Network bearer may have different TNL QoS marking which will indicate their different QoS priorities.

5.4.1.3 The SAE Access bearer service
The SAE Access Bearer Service provides transport of the SAE Bearer Service PDUs between the SAEGW and the eNodeB.
The SAE Access Bearer service is defined by its tunnel identification.  
All SAE Bearers of a single UE-PDN connection are carried over from the SAEGW to the eNB by a single SAE Access Bearer.
PDUs carried over this single SAE Access bearer may have different TNL QoS marking which will indicate their different QoS priorities.

5.4.1.4 The SAE Radio bearer service
The SAE Radio Bearer is defined by its SAE Radio Bearer Identifier.  
The SAE Radio Bearer Service provides transport of the SAE Bearer Service PDUs between eNodeB and UE.
The mapping of SAE Bearer(s) to SAE Radio Bearer(s) is determined by the eNodeB based on the QoS profile provided by the SAE GW.

5.4.2 QoS Control

5.4.2.1 General
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Figure 1:Mapping of SAE Access Bearer to SAE Radio Bearers in the downlink for the non-roaming scenario
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Figure 2: Mapping of SAE Radio Bearers to SAE Access bearer in the uplink for the non-roaming scenario
An End-to-End service is a Service Data Flow (SDF), i.e. an aggregate set of packet flows (see TS 23.203). 
Uplink Packet Filters (ULPF) in the UE bind SDF’s to SAE Bearers in the uplink direction, and Downlink Packet Filters (DLPF) in the PCEF bind SDF’s to SAE Bearers in the downlink direction. 

A dedicated SAE bearer is associated with uplink packet filters in the UE and downlink packet filters in the PCEF where certain packets only match specific filters. 

A default SAE bearer is associated with fully wildcarded uplink and downlink packet filters in the UE and the PCEF, respectively. 
Filters associated with dedicated SAE bearers take precedence over the default SAE bearer.
Each unicast SAE Bearer is associated with one UE and one label. 

5.4.2.2 The QoS Profile of the SAE Bearer 

Each SAE Bearer has an SAE QoS profile. 

The SAE QoS profile is signaled from the SAEGW to the eNB across the S1 interface at SAE bearer establishment / modification. 

The SAE QoS profile comprises the following QoS parameters:

· Label

· Guaranteed Bit Rate (GBR), for uplink and downlink

· Maximum Bit Rate (MBR), for uplink and downlink

· Allocation and Retention Priority (ARP)

5.4.2.2.1 Label 

A Label is a scalar. 
The Label identifies label characteristics used to derive a ‘traffic handling behavior’ in the eNB.

The label characteristics are

· SAE Bearer type (GBR or Non-GBR)

· delay budget

· loss tolerance 

The mapping between standardized labels and label characteristics will be used to configure node-specific parameters (e.g. in the eNodeB, SAE GW) associated with an SAE Bearer that is associated with that label.
The value of QCI signalled on S7 is identical to the value of Label signalled on S1.
EDITOR’S NOTE: need to include the “delay budget” definition provided by RAN2?-
EDITOR’S NOTE: it is FFS whether to define integer values for 'delay budget' and 'loss tolerance' or only "soft values" (e.g. low medium, high)

EDITOR’S NOTE: the mapping table (Standardized Label ( Label Characteristics) shall be specified in 3GPP specificationsUse RFC4594 as an example.
5.4.2.2.2 Guaranteed Bit Rate 

An SAE bearer is referred to as a GBR SAE bearer if dedicated network resources related to a Guaranteed Bit Rate (GBR) value that is associated with the SAE bearer are permanently allocated (e.g. by an admission control function in the eNB) at SAE bearer establishment/modification. Otherwise, an SAE bearer is referred to as a Non-GBR SAE bearer.
A dedicated SAE bearer can either be a GBR or a Non-GBR SAE bearer. A default SAE bearer shall be a Non-GBR SAE bearer.

The Guaranteed Bit Rate (GBR) applies only to GBR bearers. 
The GBR has an uplink and a downlink component
5.4.2.2.3 Maximum Bit Rate 

The Maximum Bit Rate (MBR) applies to GBR bearers where MBR may be greater than or equal to GBR. For non-GBR SAE bearers the Aggregate Maximum Bitrate (AMBR) applies instead, see section 5.4.2.2.4.
The MBR has an uplink and a downlink component.
5.4.2.2.4 Aggregate Maximum Bit Rate

Multiple SAE Bearers can share the same Aggregate Maximum Bit Rate (AMBR). That is, each of those SAE Bearers could potentially utilize the entire AMBR, e.g. when the other SAE Bearers do not carry any traffic. The AMBR is signaled from the SAE GW to the eNB across S1 interface in the control plane when the UE connects to the network.

EDITOR’S NOTE: It is FFS whether the AMBR will be signalled to the UE (in Access-Stratum and/or Non-Access Stratum).

EDITOR’S NOTE: It is FFS whether the AMBR can be modified from the serving SAE GW.

EDITOR’S NOTE: The scope and applicability of AMBR is still FFS. For more details different possible options are outlined in [3GPP TR 23.882].
5.4.2.2.5 Allocation and Retention Priority 

The Allocation and Retention Priority (ARP) applies to both GBR and Non-GBR bearers. 
The purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations. In addition, the ARP can be used (e.g. by the E-RAN) to decide which bearer(s) to drop during exceptional resource limitations. 
Once successfully established, a bearer’s ARP shall not have any impact on the traffic handling behavior of the eNodeB.
############ END TEXT PROPOSAL ##############
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