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This contribution discusses the QoS architecture for 3GPP access.

1  Introduction

This contribution provides architecture considerations for providing SAE Bearer Service for 3GPP accesses including IETF based S5/S8 interface. A similar contribution that extends the architecture for non-3GPP accesses is covered in a separate contribution S2-071429.
2  Discussion
2.1
SAE Bearer Service Architecture for 3GPP accesses (LTE and pre-LTE)

The end-to-end Bearer service layered architecture for LTE access network is depicted in Figure 1. This has been adapted from TR 23.882 with the addition of Serving SAE GW element that was not depicted in the TR. The end-to-end bearer service is decomposed into SAE Bearer Service and External Bearer Service. The SAE Bearer Service is between the UE and the PDN SAE GW. The External Bearer Service is between the PDN SAE GW and the peer end node. In the general case (both 3GPP and non-3GPP accesses), the SAE Bearer Service is realized by two components, 
1. an access-independent EPC Bearer Service, and 
2. an access-dependent Access Network Bearer Service. 
The further decomposition and realization of the Access Network Bearer Service is dependent on the access-network architecture. For non-3GPP accesses, there could be two EPC Bearer Services in case the non-3GPP access is connected to the serving SAE GW, as discussed in S2-071429.
The role of the EPC Bearer Service is to efficiently control and utilise the core IP network in order to provide the appropriate QoS behaviour corresponding between the PDN SAE GW and the Serving SAE GW corresponding to the contracted SAE bearer service.   

The Access Network Bearer Service for ETURAN is the EUTRAN Bearer Service and is provided between the UE and the Serving SAE GW. This is further decomposed into Access Bearer Service between the eNB and the Serving SAE GW (S1 interface) and the Radio Bearer Service between the UE an the eNB. The Radio Bearer Service is realized by physical radio-bearer between the UE and eNB and the Access Bearer Service is realized by S1 Bearer.
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Figure 1. SAE Bearer Service Architecture for EUTRAN access.

The application of the SAE Bearer architecture to UTRAN is shown in Figure 2 and is based on TS 23.107.
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Figure 2. SAE Bearer Service Architecture for UTRAN access.

2.2
The two realization of EPC Bearer Service 

The EPC Bearer Service of the SAE core network connects the Serving SAE GW with the PDN SAE Gateway to the external network. The role of this service is to efficiently control and utilise the backbone network in order to provide the contracted SAE bearer service. The evolved packet core network shall support different backbone bearer services for variety of QoS.

The EPC bearer services for EUTRAN access can be provided using two different protocols, GTP and IETF protocol (eg PMIP). In both the protocols, EPC bearer service uses generic Backbone Network Service, which is defined in TS 23.107 and included below:
6.1.4
The Backbone Network Service

The Core Network Bearer Service uses a generic Backbone Network Service.
The Backbone Network Service covers the layer 1/Layer2 functionality and is selected according to operator's choice in order to fulfil the QoS requirements of the Core Network Bearer Service. The Backbone Network Service is not specific to UMTS but may reuse an existing standard.

In the case of GTP protocol on the S5/S8 interface, GTP tunnels are used to carry the SDF flows, since the Serving SAE GW provided PCC-rules that could enable the SAE GW to identify packets belonging to different SAE bearer services. In case of IETF based S5/S8 interface, PCC rules are provided to the Serving SAE GW and hence no “QoS tunnels” are required to differentiate between the different SAE Bearer Services.
References

S2-071429  QoS/PCC Architecture for non-3GPP accesses 

Proposal

The following text changes are proposed for TS 23.401 v.0.2.0
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*** SECOND CHANGE  TS 23.401 ***

4.6
Overall QoS Concept

4.6.1
SAE Bearer Service Architecture
The end-to-end Bearer service architecture for EUTRAN access network is depicted in Figure 1. The end-to-end bearer service is decomposed into SAE Bearer Service and External Bearer Service. The SAE Bearer Service is between the UE and the PDN SAE GW. The External Bearer Service is between the PDN SAE GW and the peer end node. The SAE Bearer Service is realized by two components, an EPC Bearer Service between the PDN SAE GW and the Serving SAE GW and EUTRAN Bearer Service between the Serving SAE GW and the UE. 

1. 
2. 
The role of the EPC Bearer Service is to efficiently control and utilise the core IP network in order to provide the appropriate QoS behaviour between the PDN SAE GW and the Serving SAE GW corresponding to the contracted SAE bearer service. The EPC Bearer Service uses generic Backbone Network Service realized over the IP transport network and is defined in TS 23.107[x]. 
The EUTRAN Bearer Service is provided between the UE and the Serving SAE GW. This is further decomposed into Access Bearer Service between the eNB and the Serving SAE GW (S1-U interface) and the Radio Bearer Service between the UE an the eNB. The Radio Bearer Service is realized by physical radio-bearer between the UE and eNB and the Access Bearer Service uses generic backbone network xervice, realized over the IP transport network and is defined in TS 23.107[x].
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Figure 1. SAE Bearer Service Architecture for EUTRAN access.

4.6.1
SAE Bearer Services
4.6.1.1
General Definition
A SAE Bearer Service provides all aspects to enable the provision of a contracted QoS behavior to one or more SDFs, as defined in 3GPP TS 23.203[y], between a UE and a PDN GW. SAE bearer services provide the level of granularity for QoS control in an SAE/LTE access system. That is, SDFs transferred by the same SAE bearer service receive the same packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS to two SDFs thus requires a separate SAE bearer service for each SDF. 

NOTE:
The PCC framework allows an optional enforcement of QoS control on the granularity of SDFs (independent SAE bearers services).
A SAE bearer service is referred to as a dedicated bearer service if it is associated with uplink and downlink packet filters, where the filters only match a subset of packets for the UE. A SAE bearer service is referred to as a default bearer service if it is associated with “match all” uplink and downlink packet filters. 

A SAE bearer service is referred to as a GBR bearer service if dedicated network resources related to a Guaranteed Bit Rate (GBR) value are permanently allocated (e.g. by an admission control function in the eNB) when the bearer service is established/modified. Otherwise, a SAE bearer service is referred to as a Non-GBR bearer service.

NOTE:
Admission control can be performed when a Non-GBR bearer service is established/ modified even though a Non-GBR SAE bearer service is not associated with a GBR.

A dedicated bearer service can either be a GBR or a Non-GBR bearer service. A default bearer service shall be a Non-GBR bearer service.
4.6.1.2
The SAE Bearer with GTP-based S5/S8
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Figure 4.6-1. Two Unicast SAE bearers (GTP-u Based S5/S8).

An SAE bearer is realized by the following elements:

· An UpLink Packet Filter (UL-PF) in the UE binds an SDF to an SAE bearer in the uplink direction. Multiple SDFs can be multiplexed onto the same SAE bearer by mapping multiple uplink packet filters to an SAE bearer.

· A DownLink Packet Filter (DL-PF) in the PDN SAE-GW binds an SDF to an SAE bearer in the downlink direction. Multiple SDFs can be multiplexed onto the same SAE bearer by mapping multiple downlink packet filters to an SAE bearer.

· A radio bearer (RLC connection) transports the packets of an SAE bearer between a UE and an eNB. There is a one-to-one mapping between an SAE bearer and a radio bearer.

· An S1 bearer (GTP-u/UDP/IP tunnel) transports the packets of an SAE bearer between an eNB and a Serving SAE-GW.

· An S5/S8 bearer transports the packets of an SAE bearer between a Serving SAE-GW and a PDN SAE GW.

· A UE stores a mapping between an uplink packet filter and a radio bearer identifier (UL-PF ( RB-ID) to create the binding between an SDF and a radio bearer in the uplink.

· In case S5/S8 is based on GTP-u, a PDN SAE-GW stores a mapping between a downlink packet filter and an S5/S8a GTP-u tunnel end-point identifier (DL-PF ( S5/S8a-TE-ID) to create the binding between an SDF and an S5/S8a bearer in the downlink.

· An eNB stores a one-to-one mapping between a radio bearer identifier and an S1 GTP-u tunnel end-point identifier (RB-ID ( S1-TE-ID) to create the binding between a radio bearer and an S1 bearer.

· In case S5/S8 is based on GTP-u, a Serving SAE-GW stores a one-to-one mapping between an S1 GTP-u tunnel end-point identifier and an S5/S8a GTP-u tunnel end-point identifier (S1-TE-ID ( S5/S8a-TE-ID) to create the binding between an S1 bearer and an S5/S8a bearer.

4.6.1.3
The SAE Bearer with IETF-based S5/S8

Please refer to TS 23.402 for this section.
*** END CHANGE ***

*** FIRST CHANGE  TS 23.402 ***

4.6
Aspects of QoS Concepts for non-3GPP accesses

<This section explains additions to QoS concepts in TS 23.401 that are relevant to non-3GPP accesses>
4.6.1.x
The SAE Bearer with IETF-based S5/S8
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Figure 4.6.x-1. Two Unicast SAE bearers (IETF-based S5/S8).
An SAE bearer for IETF based S5/S8 interface consists of a Radio Bearer Service between the UE and eNB, S1-Bearer between the eNB and Serving SAE GW and IP SDFs on the S5/S8 interface. There are no physical bearers, eg QoS tunnels, on the S5/S8 interface. Further details of mapping from SDFs to S1 bearers and Radio bearers for a SAE bearer service are::

· An UpLink Packet Filter (UL-PF) in the UE binds an SDF to an SAE bearer in the uplink direction. Multiple SDFs can be multiplexed onto the same SAE bearer by mapping multiple uplink packet filters to an SAE bearer.

· A DownLink Packet Filter (DL-PF) in the Serving SAE-GW binds an SDF to an S1 bearer in the downlink direction. Multiple SDFs can be multiplexed onto the same S1 bearer by mapping multiple downlink packet filters to an S1 bearer.

· A radio bearer (RLC connection) transports the packets of an SAE bearer between a UE and an eNB. There is a one-to-one mapping between an SAE bearer and a radio bearer.

· An S1 bearer (GTP-u/UDP/IP tunnel) transports the packets of an SAE bearer between an eNB and a Serving SAE-GW.

· 
· A UE stores a mapping between an uplink packet filter and a radio bearer identifier (UL-PF ( RB-ID) to create the binding between an SDF and a radio bearer in the uplink.

· 
· An eNB stores a one-to-one mapping between a radio bearer identifier and an S1 GTP-u tunnel end-point identifier (RB-ID ( S1-TE-ID) to create the binding between a radio bearer and an S1 bearer.

· 
*** END CHANGE ***
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