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1. Introduction
The MME informs the UE of the link MTU size, in order to have a flexible link MTU size used by the UE’s IP stack, using Attach Accept, PDN Connectivity Accept and TAU Accept messages.
2. Reason for Change
The UE’s IP stack should know the link MTU size of the first hop link to generate a proper size of IP packets. For E-UTRAN/EPS, the first hop router is the PDN GW from the UE's perspective. In GRPS, the link MTU size is fixed as 1500 bytes. However, there is a clear benefit of having a flexible link MTU size for E-UTRAN/EPS. The operators can:

· configure the link MTU size with a relatively small value in order to minimize GTP transport layer fragmentation, or

· configure the link MTU size with a relatively big value in order to optimize air resource usage.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v030.
* * * First Change * * * *

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 [4].

The label (E-UTRAN only) indicates this subclause 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. The term EMM-CONNECTED mode used in the present document corresponds to the term ECM-CONNECTED state used in 3GPP TS 23.401 [4].

EMM-IDLE mode: A UE is in EMM-IDLE mode when no NAS signalling connection between UE and network exists. The term EMM-IDLE mode used in the present document corresponds to the term ECM-IDLE state used in 3GPP TS 23.401 [4].

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 [4].

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 [4].

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 [4].

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 [4].

Initial NAS message: A NAS message is considered as an initial NAS message, if this NAS message can trigger the establishment of a NAS signalling connection. For instance, the ATTACH REQUEST message is an initial NAS message.

Last Visited Registered TAI: A TAI which is contained in the TAI list that the UE registered to the network and which identifies the tracking area last visited by the UE.
Link MTU size: the MTU size of the virtual link between the UE and the PDN GW.
Linked Bearer Identity: This identity indicates to which default bearer the additional bearer resource is linked.

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 [4].

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 ESM procedures. The procedure transaction identity is released when the procedure is completed.

The label (S1 mode only) indicates this subclause 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.

TAI list: A list of TAIs that identify the tracking areas that the UE can enter without performing a tracking area update procedure. The TAIs in a TAI list assigned by an MME to a UE pertain to the same MME area. Additionally, the TAIs in a TAI list assigned by an MME to a CS fallback capable UE pertain to the same location area (see 3GPP TS 23.272 [3A]). In this case, the defining of the relationship between the tracking area(s) and the location area(s) is operator specific.

Editor's note: It is FFS whether updates of the above descriptions are needed.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [4] apply:

MME pool area
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.272 [3A] apply:

CS fallback capable UE
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.008 [6] apply:

A/Gb mode

Iu mode

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

ECM
EPS Connection Management
EMM
EPS Mobility Management

EPC
Evolved Packet Core Network

EPS
Evolved Packet System

ESM
EPS Session Management

GBR
Guaranteed Bit Rate

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identifier

HRPD
High Rate Packet Data

M-TMSI
M-Temporary Mobile Subscriber Identity

MBR
Maximum Bit Rate

MME
Mobility Management Entity

MMEC
MME Code

MTU
Maximum Transmission Unit
PDN GW
Packet Data Network Gateway

PTI
Procedure Transaction Identity

S-TMSI
S-Temporary Mobile Subscriber Identity

S1AP
S1 Application Protocol

SAE
System Architecture Evolution

SDF
Service Data Flow

TAC
Tracking Area Code

TAI
Tracking Area Identity
TFT
Traffic Flow Template

* * * Next Change * * * *

6.4.1
Default EPS bearer context activation procedure

6.4.1.1
General

The purpose of the default bearer context activation procedure is to establish a default EPS bearer context between the UE and the EPC. The default EPS bearer context activation procedure is initiated by the network as a response to the PDN CONNECTIVITY REQUEST message from the UE. The default bearer context activation procedure can be part of the attach procedure, and if the attach procedure fails, the UE shall consider that the default bearer activation has implicitly failed.
6.4.1.2
Default EPS bearer context activation initiated by the network

The MME shall initiate the default bearer context activation procedure by sending an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message and enter the state BEARER CONTEXT ACTIVE PENDING. When the default bearer is activated as part of the attach procedure, the MME shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message together with ATTACH ACCEPT and shall not start the timer T3485. When the default bearer is activated as the response to a stand-alone PDN CONNECTIVITY REQUEST message apart from the attach procedure, the MME shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message alone, and start the timer T3485.

The MME shall assign and include an EPS bearer identity in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. The MME shall retrieve the PTI from the PDN CONNECTIVITY REQUEST message and include it in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
The MME may include the link MTU size to indicate the MTU size to be used by the UE’s IPv4 stack.
NOTE: 
The link MTU size is locally configured in the MME based on the operator policy.
6.4.1.3
Default EPS bearer context activation accepted by the UE

Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, the UE shall first check the received uplink TFT before taking it into use. The UE shall send an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message and enter the state BEARER CONTEXT ACTIVE. When the default bearer is activated as part of the attach procedure, the UE shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message together with ATTACH COMPLETE message. When the default bearer is activated as the response to the stand-alone PDN CONNECTIVITY REQUEST message, the UE shall send the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message alone.

The UE checks the PTI in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to identify the UE requested PDN connectivity procedure to which the default bearer context activation is related (see subclause 6.5.1).
If the uplink TFT is included in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, the UE shall use the received uplink TFT to apply mapping of uplink service data flows (SDFs) to the radio bearer.
If the link MTU size is included in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, the UE shall apply the received link MTU size to the IPv4 user data sent to the PDN. If the link MTU is not included in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, the UE shall apply the default link MTU size of 1500 bytes to the IPv4 user data sent to the PDN.
The link MTU size for IPv6 traffic can be configured at the UE via the IETF based mechanism using the Routing Advertisement message. When the UE does not receive the link MTU size for IPv6, the UE shall use the default link MTU size of 1500 bytes. 
Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message, the MME shall enter the state BEARER CONTEXT ACTIVE and stop the timer T3485, if the timer is running.
* * * Next Change * * * *

8.3.6
Activate default EPS bearer context request

8.3.6.1
Message definition

This message is sent by the network to the UE to request activation of a default EPS bearer context. See table 8.3.6.1.

Message type:
ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST

Significance:

dual

Direction:


network to UE

Table 8.3.6.1: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identifier
	Procedure transaction identifier

9.4
	M
	V
	1

	
	Activate default EPS bearer context request message identity
	Message type

9.8
	M
	V
	1

	FFS
	PDN address
	PDN address information

9.9.4.7
	O
	FFS
	FFS

	FFS
	Access point name
	Access point name

9.9.4.1
	O
	TLV
	3-102

	FFS
	Uplink TFT
	Traffic flow template

9.9.4.12
	O
	TLV
	3-257

	FFS
	Negotiated QoS
	Quality of service

9.9.4.9
	O
	TLV
	14-18

	FFS
	Negotiated LLC SAPI
	LLC service access point identifier

9.9.4.4
	O
	TV
	2

	FFS
	Radio priority
	Radio priority

9.9.4.10
	O
	TV
	1

	FFS
	Packet flow Identifier
	Packet flow Identifier

9.9.4.5
	O
	TLV
	3

	FFS
	Link MTU size
	FFS
	O
	FFS
	FFS

	FFS
	Protocol configuration options
	Protocol configuration options

9.9.4.8
	O
	TLV
	3-253


Editor's note: The inclusion of a NAS message sequence number and a message authentication code when the message is transferred piggy-backed in an ATTACH ACCEPT message is FFS.

Editor's note: The inclusion of the Negotiated LLC SAPI is FFS.

8.3.6.2
PDN address

If the IP addresses of the UE are allocated during the default bearer context activation procedure, this IE shall be included by the network to assign IPv4 and/or IPv6 addresses to the UE.

8.3.6.3
Access point name

When the UE did not provide the APN in the PDN CONNECTIVITY REQUEST message which triggered the default bearer activation procedure, the network shall include this IE in order to provide the APN to which the activated default bearer context is associated.

8.3.6.4
Uplink TFT

This IE may be included in the message to provide the UE with uplink packet filters for the default bearer.

8.3.6.5
Negotiated QoS

If the UE supports A/Gb mode or Iu mode or both, the network may include the corresponding pre‑Rel-8 QoS parameter values of a PDP context.
8.3.6.6
Negotiated LLC SAPI

If the UE supports A/Gb mode, the network may include this IE.
8.3.6.7
Radio priority

If the UE supports A/Gb mode, the network may include this IE.
8.3.6.8
Packet flow identifier
If the UE supports A/Gb mode, the network may include this IE. If the UE indicated in the UE Network Capability it does not support BSS packet flow procedures, then the MME shall not include this IE.
8.3.6.9
Link MTU size
This IE may be included in order to assign the link MTU size to be used by a UE’s IPv4 stack.
8.3.6.10
Protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
