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Abstract: This contribution proposes to introduce new identities for EPS bearer ID, PTI and LBI, related to the bearer activation and modification procedures, which was introduced at the last SA2 meeting.
Introduction

At the last SA2 meeting at Kobe (Oct. 8th-12th), new identities for EPS bearer ID, PTI and LBI, were introduced in relation to the dedicate bearer activation/modification procedures was agreed (see S2-074757). 
This contribution proposes to introduce to TR24.801 the related procedures including these new terminologies.
Discussion

According to S2-074757 which was agreed at the last SA2#60 meeting (Oct. 8th-12th), procedures related to bearer resource allocation and dedicated bearer activation/modification were updated with the following new terminologies.
· Procedure Transaction Id (PTI)
:
The PTI is dynamically allocated by the UE for UE requested bearer resource activation procedure. The PTI is released when the procedure is completed.
· Linked Bearer Id (LBI)
:
The LBI is typically the bearer Id of the default bearer of the PDN.
Proposal

It is proposed to modify TR24.801 v0.4.0 with the following changes shown below.
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

Aggregate Maximum Bit Rate: The maximum bit rate that limits the aggregate bit rate of a set of non-GBR bearers of a UE. Definition derived from 3GPP TS 23.401 [2].

The label (E-UTRAN only) indicates this section or paragraph applies only if E-UTRAN is used as current radio access network.
EMM context: An EMM context is established in the UE and the MME when an attach procedure is successfully completed.

EMM-CONNECTED mode: A UE is in EMM-CONNECTED mode when a NAS signalling connection between UE and network is established.

EMM-IDLE mode: A UE is in EMM-IDLE mode when no NAS signalling connection between UE and network exists.

Evolved packet core network: the successor to the 3GPP Release 7 packet-switched core network, developped by 3GPP within the framework of the 3GPP System Architecture Evolution (SAE).

Evolved packet system: The evolved packet system (EPS) or evolved 3GPP packet-switched domain consists of the evolved packet core network and the evolved universal terrestrial radio access network. Definition derived from 3GPP TS 23.401 [2].

Dedicated bearer: An EPS bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [2].

Default bearer: An EPS bearer that is used associated with "match all" uplink and downlink packet filters in the UE and the PDN GW, respectively. Definition derived from 3GPP TS 23.401 [2].

GBR bearer: An EPS bearer that uses dedicated network resources related to a Guaranteed Bit Rate (GBR) value, which are permanently allocated at EPS bearer establishment/modification. Definition derived from 3GPP TS 23.401 [2].

Label: A label is a scalar that is used as a reference to node-specific parameters that control bearer level packet forwarding treatment that have been pre-configured by the operator owning the node. Definition derived from 3GPP TS 23.401 [2].
Linked Bearer Identity: This identity indicates to which PDN the additional bearer resource is linked to.
MME area: An area containing tracking areas served by an MME.

NAS signalling connection: is a peer to peer S1 mode connection between UE and MME. A NAS signalling connection consists of the concatenation of an RRC connection via the "LTE-Uu" interface and an S1AP connection via the S1 interface. The UE considers the NAS signalling connection established when the RRC connection has been established successfully. The UE considers the NAS signalling connection released when the RRC connection has been released.
Non-access stratum protocols: The protocols between UE and MSC or SGSN that are not terminated in the UTRAN, and the protocols between UE and MME that are not terminated in the E-UTRAN. Definition derived from 3GPP TS 21.905 [1].
Non-GBR bearer: An EPS bearer that uses network resources that are not related to a Guaranteed Bit Rate (GBR) value. Definition derived from 3GPP TS 23.401 [2].

PDN address: an IP address assigned to the UE by the Packet Data Network Gateway (PDN GW).
Procedure Transaction Identity: An identity which is dynamically allocated by the UE for the UE requested bearer resource activation, modification and deactivation procedures. The PTI is released when the procedure is completed.
The label (S1 mode only) indicates this section or paragraph applies only to a system which operates in S1 mode, i.e. with a functional division that is in accordance with the use of an S1 interface between the radio access network and the core network. In a multi-access system this case is determined by the current serving radio access network.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [2] apply:

MME pool area
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].

AMBR
Aggregate Maximum Bit Rate

ARP
Allocation Retention Priority

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

EMM
EPS Mobility Management

EPC
Evolved Packet Core Network

ePDG
Evolved Packet Data Gateway

EPS
Evolved Packet System

ESM
EPS Session Management

FA
Foreign Agent

GBR
Guaranteed Bit Rate

HRPD
High Rate Packet Data
LBI
Linked Bearer Identity
MBR
Maximum Bit Rate

MME
Mobility Management Entity

PDN GW
Packet Data Network Gateway
PTI
Procedure Transaction Identity
RRQ
Registration Request

RRP
Registration Reply

S1AP
S1 Application Protocol

SAE
System Architecture Evolution

SDF
Service Data Flow

SMC
Security Mode Command

TAC
Tracking Area Code

TFT
Traffic Flow Template
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10.3.3.1
Dedicated bearer activation procedure

10.3.3.1.1
General

The purpose of the dedicated bearer activation procedure is to establish an EPS bearer context with specific QoS and TFT between the UE and the EPC. The dedicated bearer activation is initiated by the network, but may be requested by the UE by means of the UE requested bearer resource allocation procedure (see subclause 6.3.2.4).

10.3.3.1.2
Dedicated bearer activation initiated by the network

The MME shall initiate the dedicated bearer activation procedure by sending a SESSION MANAGEMENT CONFIGURATION REQUEST message, which is piggybacked in the Radio Bearer Setup Request to the UE.

The SESSION MANAGEMENT CONFIGURATION REQUEST message shall include an EPS bearer identity, a TFT, and a PTI if a bearer resource allocation was requested by the UE.

NOTE:
The QoS is negotiated on layer 2 when the radio bearer is set up as part of the dedicated bearer activation procedure.

10.3.3.1.3
Dedicated bearer activation accepted by the UE

Upon receipt of the SESSION MANAGEMENT CONFIGURATION REQUEST message, the UE shall first check the received TFT and PTI, if the UE initiated the bearer resource allocation, before taking it into use and then send a SESSION MANAGEMENT CONFIGURATION ACCEPT message, which is piggybacked in the Radio Bearer Setup Response to the MME. The SESSION MANAGEMENT CONFIGURATION ACCEPT message shall include the EPS bearer identity.　
The UE shall use the received TFT to apply mapping of uplink service data flows (SDF's) to the radio bearer.

10.3.3.1.4
Dedicated bearer activation not accepted by the UE

Upon receipt of the SESSION MANAGEMENT CONFIGURATION REQUEST message, the UE may reject the request from the MME by sending a SESSION MANAGEMENT CONFIGURATION REJECT message. The message shall include the EPS bearer identity and a cause value indicating the reason for rejecting the dedicated bearer activation request.

Editor's note: The reject cause values and the actions to be taken are FFS.
10.3.3.2
Dedicated bearer modification procedure

10.3.3.2.1
General

The purpose of the dedicated bearer modification procedure is to modify an EPS bearer context with a specific QoS and TFT. The dedicated bearer modification is initiated by the network in order to either modify the QoS, the TFT, or both.

NOTE:
QoS between EPS and UE is negotiated on layer 2 (S1AP and RRC) and does not affect the ESM entity. This implies that there is only a single NAS procedure for both the dedicated bearer modification with or without QoS update.

10.3.3.2.2
Dedicated bearer modification initiated by the network

The MME shall initiate the dedicated bearer modification procedure by sending a SESSION MANAGEMENT CONFIGURATION REQUEST message to the UE. The message shall include the EPS bearer identity and will be piggybacked in the Radio Bearer Modify Request in case the modification updates the QoS.

Editor's note:
It is FFS how SESSION MANAGEMENT CONFIGURATION REQUEST is sent if the modification does not update the QoS, but only the TFT.
The SESSION MANAGEMENT CONFIGURATION REQUEST message shall include an EPS bearer identity that identifies the bearer to be modified, a TFT, and a PTI if a bearer resource allocation was requested by the UE .

10.3.3.2.3
Dedicated bearer modification accepted by the UE

Upon receipt of the SESSION MANAGEMENT CONFIGURATION REQUEST message, the UE shall first check the received TFT and PTI, if the UE initiated the bearer resource allocation, before taking it into use and then send a SESSION MANAGEMENT CONFIGURATION ACCEPT message to the MME. The message will be piggybacked in the Radio Bearer Modify Response in case the modification updates the QoS. 
NOTE: When the UE accepts the dedicated bearer modification, the radio bearer may be modified with a new QoS.
Editor's note:
It is FFS how SESSION MANAGEMENT CONFIGURATION ACCEPT is sent if the modification does not update the QoS, but only the TFT.
The UE shall use the received TFT to apply mapping of uplink service data flows to the radio bearer.

10.3.3.2.4
Dedicated bearer modification not accepted by the UE

Upon receipt of the SESSION MANAGEMENT CONFIGURATION REQUEST message, the UE may reject the request from the MME by sending a SESSION MANAGEMENT CONFIGURATION REJECT message to the MME. The message shall include the EPS bearer identity and a cause value indicating the reason for rejecting the dedicated bearer modification request.

Editor's note: The reject cause values and the actions to be taken are FFS.
10.3.3.3
Dedicated bearer deactivation procedure

10.3.3.3.1
General

The purpose of the dedicated bearer deactivation procedure is to deactivate a dedicated EPS bearer. The dedicated bearer deactivation is initiated by the network.

10.3.3.3.2
Dedicated bearer deactivation initiated by the network

If a NAS signalling connection exists when the MME initiates the dedicated bearer activation, the ESM entity in the MME shall request the S1AP layer to deactivate the bearer towards the UE.

NOTE 1:
For performance reasons, the dedicated bearer deactivation procedure is performed without any peer-to-peer ESM signalling between the MME and the UE. Instead, it is handled by layer 2 S1AP and RRC signalling.

If no NAS signalling connection exists when the MME initiates the dedicated bearer activation, the ESM entity in the MME shall locally deactivate the EPS bearer towards the UE without any peer-to-peer ESM signalling between the MME and the UE.

NOTE 2:
The EPS bearer state can be synchronized between the UE and the MME at the next EMM-IDLE to EMM-CONNECTED transition, e.g. during a service request or tracking area updating procedure.
10.3.3.3.3
Dedicated bearer deactivation accepted by the UE

Upon receipt of an indication from the RRC layer that a radio bearer is released, the ESM entity in UE shall deactivate the related EPS bearer by removing the associated TFT and request the RRC layer to confirm the bearer deactivation to the MME.
10.3.3.4
UE requested bearer resource allocation procedure

10.3.3.4.1
General

The purpose of the UE requested bearer resource allocation procedure is for a UE to request the allocation of bearer resources for new service data flows. If accepted by the network, this procedure invokes either the dedicated bearer activation procedure or the dedicated bearer modification procedure.
10.3.3.4.2
UE requested bearer resource allocation procedure initiation

In order to request the allocation of bearer resources for new service data flows, the UE shall send a BEARER RESOURCE ALLOCATION REQUEST message to the MME. This message shall contain the LBI, PTI, the requested QoS characteristics and the specific uplink and downlink Traffic Flow Template (TFT).

Editor's note: The SDF QoS parameters to be sent are FFS.

Editor's note: It is FFS if either APN information or linked EPS bearer identity information shall be included in the message.

10.3.3.4.3
UE requested bearer resource allocation procedure accepted by the network

Upon receipt of the BEARER RESOURCE ALLOCATION REQUEST message, the MME checks whether the bearer requested by the UE can be established.

If the bearer resource allocation requested is accepted by the network, the MME shall initiate either the dedicated bearer activation procedure or one of the dedicated bearer modification procedures.

10.3.3.4.4
UE requested bearer resource allocation procedure not accepted by the network

If the bearer resource allocation requested cannot be accepted by the network, the MME shall send a BEARER RESOURCE ALLOCATION REJECT message to the UE. The message shall contain a cause value indicating the reason for rejecting the UE requested bearer resource allocation.

Editor's note: The reject cause values and the actions to be taken are FFS.
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