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Abstract of the contribution:

This contribution analyses the notion of SAE bearer in the context of IETF-based S5/S8 and makes a text proposal against TS 23.402. Regarding non-3GPP access it is argued that QoS signalling should be done at service data flow level.
1
Introduction
In the joint session in St Louis it was agreed that the QoS concept shall remain the same as in TR 23.882 i.e. one SAE bearer shall consist of one Radio Bearer and one S1 bearer (a.k.a. “access bearer”). Although TR 23.882 does not provide any guidance about the extension of this QoS concept beyond S1, during the implementation of the agreement from the joint session, SA2 also agreed (a bit hastily) to extend the SAE bearer concept across S5/S8 for the GTP variant of S5/S8 (Section 4.6.1.2 in TS 23.401). For the SAE bearer with IETF based S5/S8 a placeholder was created (Section 4.6.1.3).

The present paper aims at providing input for the latter. It also analyses the applicability of the SAE bearer concept for non-3GPP access. 
2
Discussion

In the GTP variant the SAE bearer is defined as a concatenation of a Radio Bearer, an S1 bearer (GTP tunnel) and an S5/S8 bearer (another GTP tunnel).

In the uplink the UE classifies the packets according to the UL filters and binds the SDFs onto Radio Bearers. Given the concatenation of three consecutive “pipes” (RB-S1-S5/S8) the UL packets are conveyed upstream to the PDN SAE GW based on layer 2 identifiers only (RB ID and two TEIDs).

In the downlink the PDN SAE GW classifies packets according to the DL filters and binds the SDFs onto S5/S8 tunnels. Again, given the concatenation of three consecutive pipes (S5/S8-S1-RB) the DL packets are conveyed downstream to the UE based on layer 2 identifiers only.
In the IETF based S5/S8 there is no notion for layer 2 bearers: DL packets from various SDFs are forwarded by the PDN SAE GW to the Serving SAE GW as individual IP flows. It is noted that the PDN SAE GW may perform packet classification for the purpose of service level QoS control or for flow based charging. It may also perform DSCP marking on the outer IP header before forwarding a packet to the Serving SAE GW. Nevertheless, the PDN SAE GW does not perform any bearer binding in the sense of TS 23.203, because of the “bearer-less” nature of the PMIP protocol.
In case of LTE or 2G/3G access the bearer binding takes place in the Serving SAE GW. For this purpose the Serving SAE GW uses the DL packet filters which are presumably conveyed to it via the PCC infrastructure (e.g. S9-S7).
In the uplink the UE’s behaviour is the same regardless of the IETF protocol variant.
Figure 1 summarises the difference between the GTP variant (Figure 1a) and the IETF variant (Figure 1b). As illustrated in the figure, the SAE bearer concept in the IETF variant with LTE access extends only as far as the Serving SAE GW, S5/S8 being a purely “layer 3” “bearer-less” interface. In other words, the SAE bearer in this case is a concatenation of a Radio Bearer and an S1 bearer only.
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 Figure 1: SAE bearer concept with LTE access and: a) GTP based S5/S8; b) IETF based S5/S8

Figure 2 further considers the case of non-3GPP access. It is assumed that QoS signalling (Figure 2a) to the Serving SAE GW is performed via the PCC infrastructure (S9-S7), and then forwarded “on path” across S2a/S2b towards the non-3GPP access. Regardless of the assumption for QoS signalling, the important thing to note is that this signalling is performed on per-SDF basis. Any bearer binding of downlink SDFs onto layer 2 bearers in this scenario takes place inside the non-3GPP access, provided that the latter has any notion for such bearers. Similarly, any binding of uplink SDFs onto radio bearers takes place in the UE, provided the non-3GPP access has a notion of radio bearers.
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 Figure 2: “Bearer-less” model with non-3GPP access
2
Conclusion and Proposal

It is proposed to:

· Agree on text input for the bearer model with IETF based S5/S8 and with non-3GPP access. It is proposed to create new subsections in Section 4.6 “Aspects of QoS concepts for non-3GPP accesses” of TS 23.402 and a reference in TS 23.401;
· Agree on minor corrections to TS 23.401 to align the bearer model with GTP and the IETF based S5/S8.
*** Start of Change in TS 23.401 *****
4.6.1.1
The SAE Bearer in general

An SAE bearer is a logical aggregate of one or more Service Data Flows (SDFs), defined in 3GPP TS 23.203[6]. 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.

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).

With GTP based S5/S8 and LTE access, an SAE bearer is a concatenation of one Radio Bearer, one S1 bearer and one S5/S8 bearer. The 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

Refer to TS 23.402.
*** Start of Change in 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
The SAE Bearer with IETF-based S5/S8 and LTE access
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 Figure X1: Two Unicast SAE bearers (IETF based S5/S8 and LTE access)

With IETF based S5/S8 and LTE access, an SAE bearer is a concatenation of one Radio Bearer and one S1 bearer. The SAE bearer is realised 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 Serving 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.

· 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.

· A Serving SAE-GW stores a mapping between a downlink packet filter and an S1 GTP-u tunnel end-point identifier (DL-PF ( S1-TE-ID) to create the binding between an SDF and an S1 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.
4.6.2
Bearer model with non-3GPP access
With IETF based S5/S8 and non-3GPP access the QoS signalling is performed on per Service Data Flow basis. Any bearer binding of downlink Service Data Flows onto layer 2 bearers takes place in the non-3GPP access. Any bearer binding of uplink Service Data Flows onto radio bearers takes place in the UE, provided the non-3GPP access has a notion of radio bearers.
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