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1 Introduction

One problem that has become evident in the ongoing discussions in SA2 related to PCC/QoS in the context of Non 3GPP access (IETF-based S5/S8 and S2) is the lack of commonly agreed terminology. We believe that the most “prominent” term that keeps causing confusion and misunderstandings is the term ‘bearer’. In this contribution we therefore provide an explanation of that term and related terms.

We believe that it will be difficult for SA2 to make progress on the important subject of PCC/QoS if not at least some basic terminology can be agreed and used in a consistent way in future work.
2 Discussion

2.1 What is a Bearer?

A QoS bearer – bearer for short – is an association between two peers of a user plane protocol that exchange Protocol Data Units (PDUs). A bearer provides a transport service with a certain QoS to the flow of Service Data Units (SDUs) that is mapped to the bearer in each direction. Unless stated otherwise the transport service is assumed to be unicast and bidirectional. 

SDUs mapped to a bearer receive the same user plane treatment across all protocol layers between the sending and the receiving peer. That is, the SDUs are subject to the same configuration of user plane functions such as routing, switching, scheduling, queue management, rate shaping, link layer ARQ, physical layer power control, etc.. Providing differentiated QoS between two peers thus requires multiple bearers between those peers. 

A bearer between the two peers A and B and a bearer between the two peers C and D can be concatenated to form a bearer between the peers A and D if the peers B and C are collocated in the same network node.
Multiple bearers of a certain protocol layer can be multiplexed on the same bearer of a lower protocol layer (e.g., multiple GTP-u bearers may carry the same DSCP in an IP tunnel header).
The PDUs of a particular bearer can be identified based on the value of a single control field (e.g., a DSCP, a GTP-u TEID, or a RBID) or based on the values of multiple control fields (e.g., as defined by a traffic flow template [TS 23.060]) carried in each PDU. The state that enables a function (e.g., the receiving peer or a rate control function located between the sending and the receiving peer) to identify the PDUs of a particular bearer can be statically configured in the function, or dynamically signaled to the function with a control plane signaling protocol. 

An admission controlled bearer requires the successful completion of an admission control function that takes as input a certain requested QoS (e.g., GBR and/or ARP) before the bearer may provide a transport service with the requested QoS. This requires a per bearer request/response signaling procedure including the requested QoS between the sending peer and the admission control function(s) before the sending peer is allowed transmitting PDUs with the requested QoS.
One example of a bearer is a GTP-u association where classified SDUs (e.g., end-to-end IP packets) are mapped 1:1 to GTP-u PDUs by encapsulating each SDU with a GTP-u header that carries a certain bearer identifier (TEID). Another example of a bearer is an IP tunnel where classified SDUs (e.g., end-to-end IP packets) are mapped 1:1 to IP PDUs by encapsulating each SDU with an IP header that carries a certain bearer identifier (DSCP). In both cases the bearer identifier represents the result of the classification of SDUs which is typically done based on so-called packet filters.
2.2 Bearer versus Tunnel

A tunnel is an association between two peers of a user plane protocol. A tunnel provides a transport service to the flow of SDUs that is mapped to the tunnel in each direction. However, that transport service is generally not related to QoS. Unless stated otherwise the transport service is assumed to be unicast and bidirectional. 

One tunnel may aggregate multiple bearers.

A tunnel can be used for various purposes. One example for the use of tunnels is mobility management where mobility is managed on the granularity of mobility tunnels – tunnels for short if the context is clear. 
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Figure 1:
One mobility tunnel may aggregate multiple QoS bearers

2.3 On Path versus Off Path Signaling
A bearer may be associated with per bearer signaling procedures realized by a control plane bearer signaling protocol. Likewise a tunnel may be associated with per tunnel signaling procedures realized by a control plane tunnel signaling protocol. 
The bearer and/or tunnel signaling protocol may run across the same reference point(s) as the corresponding user plane protocol which is referred to as on path signaling, or it may run across different reference point(s) which is referred to as off path signaling.
A bearer signaling protocol may be integrated with a tunnel signaling protocol into a common protocol (e.g. as done in GTP).
3 Conclusions
We propose to discuss the terminology provided in the previous section, and to capture it in a normative annex of 23.401 and 23.402.
If the terminology can be agreed it is proposed to avoid the use of the term “bearerless” in the context of PCC/QoS since it is unclear what that term actually means (unless it means “QoS-less” ().
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