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Abstract

This document proposes the official introduction of the “PDN Connection” term to refer to the set of all bearers from the same UE to the same PDN, sharing the same IP address(s).

Furthermore, it proposes to define the EPC session management procedures on “PDN Connection” level, as opposed to on “Bearer Level”.

Background

In current discussions in 3GPP, the bearer handling seems to follow the semantic of the session concept.
· Dedicated bearers are linked to a default bearer and share the same IP address (or address prefix in the IPv6 case, or addresses in the IPv4/IPv6 cases)

· Mobility procedures functionally apply to all bearers towards a PDN as a whole. (Although if we follow the same approach as the pre-rel 8 TS 23.060 implementation, different session management procedures would be used for each bearer)
Today’s terminology leads to some confusion when discussing the topics of a Default PDN and a Default Bearer. Sometimes both concepts are mixed up.

The PCC Architecture works with the concept of an IP-CAN session (TS 23.203 v8.0.0, clause 3.1), which does not map to the bearer oriented terminology used by EPS specifications. The term “PDN Connection” is already used within the text of TS 23.401 v8.0.0, and of TS 23.203 v8.0.0, but it is not explicitly defined. PDN connection and the PCC concept of IP-CAN session may correspond to each other, but this is not clearly stated in any 3GPP TS. 
From an EPC node point of view and following this semantic, all bearers associated to the same UE and PDN, should share the same state-machine. But the bearer-centric (PDP centric) design of GTPv1 makes this difficult.

Pre-rel 8 Background

In the pre-rel 8 3GPP core network we have a similar situation. The PDP Contexts created with a “Primary PDP Context Activation” procedure and with linked “Secondary PDP Context Activation” procedures (using the “Linked TI” parameter), conceptually belong together. Unfortunately this is not reflected by the underlying session and mobility management procedures.
PDN Connection Definition
With the term “PDN Connection”, we mean the association between an UE and a PDN.

· It includes one and only one Default Bearer, and zero or more Dedicated Bearers.

· At the UE side, it is characterized by one PDN address (one IPv4 address, or one IPv6 prefix, or both)

· In pre-rel8 terminology it would be equivalent to one primary PDP context + all secondary PDP contexts towards the same APN
We also propose to introduce the term of a “Default PDN Connection”. I.e., the one created during UE attach to the EPS.
This simplifies differentiating between:

· Default PDN Connection, which is created at attach towards a PDN chosen by the network and which is required for the “always-on” feature from EPS perspective. And,
· Default Bearer, which might refer to any session/connection, and not necessarily to that of the default PDN and created during attach. It is required for the “always-on” feature from PDN perspective, but not necessarily from EPS perspective.

New Session Management Procedures

This proposal includes the design of the EPS Session Management (ESM) procedures according to the PDN Connection concept.

The three main ESM procedures would be: 

· Create PDN Connection.

· Used to connect to a new PDN

· Implies the creation of an EPS Default Bearer
· Update PDN Connection. Used for several different purposes:

· Create dedicated bearers within the PDN Connection
· Delete dedicated bearers within the PDN Connection
· Modify QoS of several dedicated bearers and/or the default bearer

· Modify non-QoS parameters of the connection. (e.g. S-GW relocation)

· Delete PDN Connection.

· Implies the removal of all bearers.

· Shall be rejected for the Default PDN Connection.  (FFS ???)

(Or similar. Open for discussion.)

(Should ESM be rather named “PCN Connection Management”?)

Note that the mobility management procedure for Attach is also affected. It would include the functionality of “Create PDN Connection” for a default PDN.

The Update PDN Connection procedure allows a more efficient handling in several cases, since the signalling load is decreased when one message can handle several bearer changes. In GTPv1, a number of Update PDP Context procedures would have been required.

A precedent of handling several bearers in one message is the “SGSN Context Response” message in GTPv1, which handles all PDP Context from the UE.

Open Issues

· Mapping from 2G/3G. A rel-8 SGSN should map the primary PDP context and any additional secondary PDP context towards the same APN to a “PDN Connection”. This would be required in order to align S3 to S10 and S4 to S11. Note that this mapping is equivalent to the mapping to IP-CAN session required by the PCC architecture.
· Impacts on SA2. This contribution is driven by the need to decide on a bearer or session oriented set of EPC control procedures, but it probably impacts other areas.
· Is “EPS Bearer Identity” (TS 23.401 v8.0.0 section 5.2.1) sufficient, or do we need a “PDN Connection Identifier” or similar? For GTP, the TEID could be used for this purpose.

· NAS procedures. Shall the concept of “PDN Connection” also apply to NAS procedures and to the UE, or shall it rather be limited to the EPC and it is the EPC nodes doing the mapping of bearers to connections?
Extending the concept to NAS procedures could increase the signaling efficiency by reducing the number of transactions.
Proposal

The following is proposed:

· Introduction of the “PDN Connection” term and associated terminology.

· Definition of the new GTPv2 procedures to work on PDN Connections and not on bearers.
· LS to CT1 asking if NAS procedures should be PDN connection or EPS bearer oriented

· LS to SA2 referring to the impacts on stage 2 TSs like 23.401
The change to TR 29.803 v0.5.0 below is proposed as a first step to introduce PDN connection related terminology.

Further CRs and other technical reports shall follow.

---------------------------- Start of Change to 29.803 v0.5.0 -----------------------

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].

Rel-8 HLR: a Rel-8 HLR is a HSS for GPRS/UMTS support only. It is used for a Rel-8 GRPS/UMTS network without EPS involved. A Rel-8 HLR only provides MAP based interfaces for a Rel-8 SGSN and a Rel-8 GGSN. 
Editor’s note: It is to be decided by SA2 whether this functional entity is a part of the Rel-8 network architecture.

Rel-8 HSS: a Rel-8 HSS is a PS domain functional entity. It serves the EPS, IMS and legacy systems. A Rel-8 HSS provides MAP based interfaces to a Rel-8 SGSN and Diameter based interface to an MME.

Rel-8 HSS-IMS: a Rel-8 HSS-IMS is a Rel-8 PS domain functional entity. It serves the EPS, IMS and legacy systems. A Rel-8 HSS-IMS provides MAP based interfaces to a Rel-8 SGSN and, via an IWF, to a Rel-8 MME or to a Rel-8 SGSN only. This HSS does support Diameter for IMS and/or I-WLAN although it does not support S6a.

Rel-8 HSS-EPS: a Rel-8 HSS-EPS is a Rel-8 PS domain functional entity. It serves only the EPS. The Rel-8 HSS-EPS without MAP based interfaces for EPS only provides Diameter based interfaces towards the MME.

Pre Rel-8 HLR: a pre Rel-8 HLR is a HSS for GPRS/UMTS support only. A pre Rel-8 HLR serves the pre Rel-8 GRPS/UMTS network. It only provides MAP based interfaces to a pre Rel-8 SGSN and a pre Rel-8 GGSN.
PDN Connection: a PDN Connection is an association between a UE and a PDN identifier, a lasting connection between a UE and a PDN. A PDN Connection incorporates an EPS Default Bearer, and zero or more EPS Dedicated bearers. A PDN Connection is a type of IP-CAN session as defined by the PCC architecture.
EPS Bearer:  an EPS bearer is either an EPS Default Bearer or an EPS Dedicated Bearer. An EPS bearer is a type of IP-CAN bearer as defined by the PCC architecture.
EPS Default Bearer: an EPS Default Bearer is a bearer required by any PDN Connection, without any reserved (guaranteed) bitrate resources. See TS 21.905 [1] for the definition of bearer.
EPS Dedicated Bearer: an EPS Dedicated Bearer is any bearer associated with a PDN Connection, other than the corresponding default bearer. It allows for a differentiated handling by the network for different types of traffic within the same PDN Connection.
Default PDN Connection: a Default PDN Connection is the first PDN Connection established for an UE when attaching to the network. Any attached UE has one and only one Default PDN Connection.
---------------------------- End of Changes -----------------------------------
