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* * * Second change * * * *

3.2
Abbreviations

Applicable abbreviations can be found in TR 21.905 [9]. For the purposes of the present document the following abbreviations apply:

AAL5
ATM Adaptation Layer type 5

ADD
Automatic Device Detection
APN
Access Point Name

APN-AMBR
APN-Aggregate Maximum Bit Rate

ATM
Asynchronous Transfer Mode

AUTN
Authentication Token

BCM
Bearer Control Mode

BG
Border Gateway

BSSAP+
Base Station System Application Part +

BSSGP
Base Station System GPRS Protocol

BVCI
BSSGP Virtual Connection Identifier

CCU
Channel Codec Unit

CDR
Call Detail Record

CGF
Charging Gateway Functionality

CGI
Cell Global Identification

CK
Cipher Key

CMM
Circuit Mobility Management

CS
Circuit Switched

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

DHCP
Dynamic Host Configuration Protocol

DNS
Domain Name System

DTI
Direct Tunnel Indicator

DTM
Dual Transfer Mode

EGPRS
Enhanced GPRS

EPS
Evolved Packet System

ESP
Encapsulating Security Payload

E-UTRAN
Evolved UTRAN

GCSI
GPRS CAMEL Subscription Information indicator

GEA
GPRS Encryption Algorithm

GERAN
GSM EDGE Radio Access Network

GGSN
Gateway GPRS Support Node

GMM/SM
GPRS Mobility Management and Session Management

GPRS‑SSF
GPRS Service Switching Function

GPRS‑CSI
GPRS CAMEL Subscription Information

GRA
GERAN Registration Area

GSM‑SCF
GSM Service Control Function

GSIM
GSM Service Identity Module

GSN
GPRS Support Node

GTP
GPRS Tunnelling Protocol

GTP‑C
GTP Control Plane

GTP‑U
GTP User Plane

GW
Gateway

HNB
Home Node B

HNB GW
Home Node B Gateway

ICMP
Internet Control Message Protocol

IETF
Internet Engineering Task Force

IK
Integrity Key

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

IPX
Internet Packet eXchange
ISP
Internet Service Provider

KSI
Key Set Identifier

L2TP
Layer‑2 Tunnelling Protocol

LL‑PDU
LLC PDU

LLC
Logical Link Control

MAC
Medium Access Control

MIP
Mobile IP

MNRF
Mobile station Not Reachable Flag

MNRG
Mobile station Not Reachable for GPRS flag

MNRR
Mobile station Not Reachable Reason
MOCN
Multi-Operator Core Network

MT
Mobile Terminal
MTC
Machine Type Communications
MTP2
Message Transfer Part layer 2

MTP3
Message Transfer Part layer 3

NACC
Network Assisted Cell Change

NGAF
Non-GPRS Alert FlagN-PDU
Network Protocol Data Unit

NRSU
Network Request Support UE

NRSN
Network Request Support Network

NS
Network Service

NSAPI
Network layer Service Access Point Identifier

NSS
Network SubSystem
ODB
Operator Determined Barring

OFCS
Offline Charging System

P‑TMSI
Packet TMSI

PCU
Packet Control Unit

PDCH
Packet Data CHannel
PDCP
Packet Data Convergence Protocol

PDN
Packet Data Network

PDN GW
Packet Data Network Gateway

PDP
Packet Data Protocol, e.g. IP

PDU
Protocol Data Unit

P‑GW
PDN Gateway

PMM
Packet Mobility Management

PPF
Paging Proceed Flag

PPP
Point-to-Point Protocol

PTP
Point To Point

PVC
Permanent Virtual Circuit

RA
Routeing Area

RAB
Radio Access Bearer

RAC
Routeing Area Code

RAI
Routeing Area Identity

RANAP
Radio Access Network Application Protocol

RAU
Routeing Area Update

RLC
Radio Link Control

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNTI
Radio Network Temporary Identity

RRC
Radio Resource Control

SBSC
Serving Base Station Controller

SBSS
Serving BSS

SGSN
Serving GPRS Support Node

S‑GW
Serving Gateway

SIPTO
Selected IP Traffic Offload

SM
Short Message

SM‑SC
Short Message service Service Centre

SMS‑GMSC
Short Message Service Gateway MSC

SMS‑IWMSC
Short Message Service Interworking MSC

SN‑PDU
SNDCP PDU

SNDC
SubNetwork Dependent Convergence

SNDCP
SubNetwork Dependent Convergence Protocol

SPI
Security Parameter Index

SRNC
Serving RNC

SRNS
Serving RNS

TCAP
Transaction Capabilities Application Part

TCP
Transmission Control Protocol

TFT
Traffic Flow Template

TEID
Tunnel Endpoint IDentifier
TLLI
Temporary Logical Link Identity

TOM
Tunnelling Of Messages

TOS
Type of Service

TRAU
Transcoder and Rate Adaptor Unit

UDP
User Datagram Protocol

UE-AMBR
UE-Aggregate Maximum Bit Rate

UEA
UMTS Encryption Algorithm

UESBI-Iu
UE Specific Behaviour Information - Iu

UESBI-Uu
UE Specific Behaviour Information - Uu

UIA
UMTS Integrity Algorithm

URA
UTRAN Registration Area

URRP-SGSN
UE Reachability Request Parameter for SGSN

USIM
User Service Identity Module

UTRAN
UMTS Terrestrial Radio Access Network
* * * 3rd changes * * * *

5.3.13
Machine Type Communication (MTC)
5.3.13.1
General

This clause provides an overview about functionality for Machine Type Communications according to service requirements described in TS 22.368 [106]. The specific functionality is described in the affected procedures and features of this and other specifications. For discrepancies between this overview clause and the detailed procedure and function descriptions, the latter take precedence.
MTC functionality is provided by the visited and home networks when the networks are configured to support machine type communication. It applies to both the non-roaming case and the roaming case and some functionality may be dependent upon the existence of appropriate roaming agreements between the operators.
Some of the MTC functions are controlled by subscriber data. Other MTC functions are based on indicators sent by the UE to the network. MTC functionality is performed by UEs that are configured for MTC.
5.3.13.2
Overview of Protection from Potential MTC Related Overload

The number of Machine Type Communication devices may be several orders of magnitude greater than “traditional” devices. Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling. 
The total signalling from large numbers of MTC devices is a concern in at least two situations:
c) - 
when an application requests many devices to do “something” at the same time; and/or
d) - 
when many MTC devices are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).

To counter these potential problems, the following standardised indications and mechanisms are provided. These permit node specific features to be developed to protect the networks.
a) 
UEs can be configured for MTC during manufacture, and/or, when accessing the network via OMA DM and/or (U)SIM OTA.

b) 
MSs configured for MTC provide the UTRAN/GERAN with specific indications that the RR(C) connection establishment/PDCH establishment is for signalling or user data from an MS configured for MTC.
c) 
RR and RRC signalling has ‘extended wait timers’ added to the rejection messages.
d) 
GERAN and UTRAN provide additional Access Class Barring functionality to bar MSs configured for MTC devices independently of MSs not configured for MTC. Subcategories of this ACB permit different categories of roamers to be barred. 
e) 
Overload messages from the SGSN to RNS/BSS are extended to aid the RAN in performing the functionality in bullets b, c and d above. 
f) 
MSs configured for MTC have an increased minimum time inbetween their searches for more preferred PLMNs.
NOTE 1:
Following the failure of a more preferred PLMN, MSs configured for MTC might change to other local competing networks. Expiry of this search timer will lead to the MS re-attempting to access the failed network, and then, if that network has not yet recovered, reaccessing one of the local competing networks. Use of a too short timer for the more preferred PLMN search can both prevent the failed network from recovering, and, impose more load on the local competing networks.
g) 
At PLMN change, MSs configured for MTC perform Attach with IMSI rather than an RA update with P-TMSI (thus avoiding the need to reject the RA update, and to request the IMSI following the subsequent Attach with P-TMSI).
NOTE 2:
In the case of a network failure, this reduces the message processing load on a local competing network and hence makes that network more likely to survive the failure of the other network.
h) 
MSs configured for MTC provide MTC indications to the SGSN in NAS signalling that permits the SGSN to undertake protective measures (e.g. to permit the SGSN to immediately command the MS to move to a state where it does not need to generate further signalling messages and/or does not reselect PLMNs)

i) 
Using PRU timer information sent by the HSS and/or MS provided indications (bullet h above), the SGSN can allocate a long PRU timer to the MS. A long PRU timer is likely to slow down the rate at which an MS detects a network failure and thus it slows down the rate of movement of MSs from a failed network to other local competing networks.
j)
Mechanisms for the SGSN to detect congestion associated with a particular APN/GGSN/S-GW/P-GW.
k) 
The addition of ‘back off timers’ to GMM and SM signalling messages (e.g. to rejection messages). These include some time randomisation to guard against a repeat of a load peak. The SGSN should be able to apply this behaviour on a per-APN and per GGSN/S-GW/P-GW basis.  

l) 
Signalling that permits the GGSN/P-GW and S-GW to request the SGSN to generate the above GMM/SM signalling with ‘back off timers’

m) 
When using the S4 architecture, an SGSN overload control mechanism to selectively limit the number of Downlink Data Notification requests the SGW sends to the SGSN for downlink low priority traffic received for MSs in idle mode.
n) 
The BSS and RNS are provided with indications from the MS that permit them to steer “new MTC entrants into a pool area” to specific SGSNs (e.g. to an SGSN optimised for MTC devices by having a larger subscriber data base).

o) 
GERAN and/or UTRAN broadcast signalling can be used to command MSs configured for MTC to operate in Network Mode of Operation I while leaving other MSs operating in NMO II or III. This reduces the amount of signalling from MSs configured for MTC and may be particularly useful at times of the failure of another PLMN. Maintaining NMO II/III for existing MSs avoids changes to their existing service levels.
*************** end of changes ***************************
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