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1
Introduction

SA2 has agreed on a bearer concept for SAE/LTE, which is described in 3GPP TS 23.401 [1]. This contribution provides a brief description of the concept and proposes text on the subject for the CT1 SAE TR 24.801 [2]. The figure below from 3GPP TS 23.401 [1] shows the non-roaming architecture for 3GPP accesses within SAE with its functional entities and its interfaces.
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Figure 1: Non-Roaming Architecture for 3GPP Accesses within SAE.
2
SAE bearer concept

An SAE bearer is a logical aggregate of one or more Service Data Flows (SDFs), described in TS 23.203 [3], running between a UE and a PDN SAE-GW. An SAE bearer is the level of granularity for bearer level QoS control in an SAE/LTE access system. That is, SDFs mapped to the same SAE bearer receive the same bearer level packet forwarding treatment (e.g., scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different bearer level QoS to two SDFs thus requires that a separate SAE bearer is established for each SDF.
 

NOTE:
In addition but independent to bearer level QoS control, the PCC framework allows an optional enforcement of service level QoS control on the granularity of SDFs independent of the binding of SDFs to SAE bearers. 

An SAE bearer is referred to as a dedicated bearer if it is associated with uplink packet filters in the UE and downlink packet filters in the PDN SAE‑GW where the filters only match certain packets. An SAE bearer is referred to as a default bearer if it is associated with “match all” uplink and downlink packet filters in the UE and the PDN SAE‑GW, respectively. 

An SAE bearer is referred to as a GBR 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 bearer.

NOTE:
Admission control can be performed at establishment / modification of a Non-GBR SAE bearer even though a Non-GBR SAE bearer is not associated with a GBR value.

A dedicated bearer can either be a GBR or a Non-GBR bearer. A default bearer shall be a Non-GBR bearer.
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Figure 2: Two Unicast SAE bearers.

The SAE bearer concept is basically identical to the PS bearer concept from 3GPP Rel-7, i.e. an SAE bearer is almost identical to a PDP context. Though, one exception is that the notion of a RAB (Radio Access bearer) does not exist any longer in case of LTE access. Instead there is a strict one-to-one mapping between a Radio Bearer (RB), an S1 Bearer and an S5/S8 Bearer for a specific SAE bearer.
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 transports the packets of an SAE bearer between an eNB and a Serving SAE-GW. Since S1-U is based on GTP-u/UDP/IP, an S1 bearer is the aggregate flow of packets carried by the same GTP-u tunnel (i.e., the packets are marked with the same GTP-u tunnel end-point identifier).
· An S5/S8 bearer transports the packets of an SAE bearer between a Serving SAE-GW and a PDN SAE GW.
· In case S5/S8 is based on GTP-u/UDP/IP, an S5/S8 bearer is the aggregate flow of packets carried by the same GTP-u tunnel (i.e., the packets are marked with the same GTP-u tunnel end-point identifier).

· In case S5/S8 is based on IETF protocols: FFS.

· 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.
· Mapping stored at Serving SAE-GW
· In case S5/S8 is based on GTP-u/UDP/IP, 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.

· In case S5/S8 is based on IETF protocols: FFS.

· Mapping stored at PDN SAE-GW
· In case S5/S8 is based on GTP-u/UDP/IP, 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.

· In case S5/S8 is based on IETF protocols: FFS.

NOTE:
The management of SAE bearers, i.e. the establishment, modification and release procedures are FFS. These procedures will be described in sub clause 6.3.
3
Conclusions
It is proposed that the proposed text below is agreed and transferred to the 3GPP TR 24.801 [2].
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2
References
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· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
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[x]
3GPP TS 23.203: "Policy and charging control architecture".

	*** Next change ***


3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Dedicated bearer: An SAE bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN SAE‑GW where the filters only match certain packets.

Default bearer: An SAE bearer that is used associated with “match all” uplink and downlink packet filters in the UE and the PDN SAE‑GW, respectively.
GBR bearer: An SAE bearer that uses dedicated network resources related to a Guaranteed Bit Rate (GBR) value, which are permanently allocated at SAE bearer establishment/modification.

Non-GBR bearer: An SAE bearer that uses network resources that are not related to a Guaranteed Bit Rate (GBR) value.

	*** Next change ***


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

LTE
Long Term Evolution

SAE
System Architecture Evolution

	*** Next change ***


7.2
Quality of service and bearer control

Editor's note: This clause will contain a description of QoS and bearer control aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.2.x
SAE bearer concept

An SAE bearer is a logical aggregate of one or more Service Data Flows (SDFs), described in TS 23.203 [x], running between a UE and a PDN SAE-GW. An SAE bearer is the level of granularity for bearer level QoS control in an SAE/LTE access system. That is, SDFs mapped to the same SAE bearer receive the same bearer level packet forwarding treatment (e.g., scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different bearer level QoS to two SDFs thus requires that a separate SAE bearer is established for each SDF.
 

NOTE:
In addition but independent to bearer level QoS control, the PCC framework allows an optional enforcement of service level QoS control on the granularity of SDFs independent of the binding of SDFs to SAE bearers. 

An SAE bearer is referred to as a dedicated bearer if it is associated with uplink packet filters in the UE and downlink packet filters in the PDN SAE‑GW where the filters only match certain packets. An SAE bearer is referred to as a default bearer if it is associated with “match all” uplink and downlink packet filters in the UE and the PDN SAE‑GW, respectively. 

An SAE bearer is referred to as a GBR 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 bearer.

NOTE:
Admission control can be performed at establishment / modification of a Non-GBR SAE bearer even though a Non-GBR SAE bearer is not associated with a GBR value.

A dedicated bearer can either be a GBR or a Non-GBR bearer. A default bearer shall be a Non-GBR bearer.
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Figure x: Two Unicast SAE bearers.

The SAE bearer concept is basically identical to the PS bearer concept from 3GPP Rel-7, i.e. an SAE bearer is almost identical to a PDP context. Though, one exception is that the notion of a RAB (Radio Access bearer) does not exist any longer in case of LTE access. Instead there is a strict one-to-one mapping between a Radio Bearer (RB), an S1 Bearer and an S5/S8 Bearer for a specific SAE bearer.

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 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 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.

· An eNB stores a one-to-one mapping between a radio bearer identifier and an S1 tunnel end-point identifier (RB-ID ( S1-TE-ID) to create the binding between a radio bearer and an S1 bearer.
· Mapping stored at Serving SAE-GW; a one-to-one mapping between an S1 tunnel end-point identifier and an S5/S8a tunnel end-point identifier (S1-TE-ID ( S5/S8a-TE-ID) is stored to create the binding between an S1 bearer and an S5/S8a bearer.
· Mapping stored at PDN SAE-GW; a mapping between a downlink packet filter and an S5/S8a tunnel end-point identifier (DL-PF ( S5/S8a-TE-ID) is stored to create the binding between an SDF and an S5/S8a bearer in the downlink.

NOTE:
The management of SAE bearers, i.e. the establishment, modification and release procedures are FFS. These procedures will be described in sub clause 6.3.
	*** END change ***
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