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3.2
Abbreviations

Applicable abbreviations can be found in GSM 01.04[1]. For the purposes of the present document the following abbreviations apply:

AAL5
ATM Adaptation Layer type 5

APN
Access Point Name

ATM
Asynchronous Transfer Mode

AUTN
Authentication Token

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

DHCP
Dynamic Host Configuration Protocol

DNS
Domain Name System

DTM
Discontinuous Transfer Mode

EGPRS
Enhanced GPRS

ESP
Encapsulating Security Payload

GEA
GPRS Encryption Algorithm

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

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

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

MTP2
Message Transfer Part layer 2

MTP3
Message Transfer Part layer 3

NGAF
Non-GPRS Alert Flag
N-PDU
Network Protocol Data Unit
NS
Network Service

NSAPI
Network layer Service Access Point Identifier

NSS
Network SubSystem

P‑TMSI
Packet TMSI

PCU
Packet Control Unit

PDCH
Packet Data CHannel

PDCP
Packet Data Convergence Protocol

PDN
Packet Data Network

PDP
Packet Data Protocol, e.g., IP

PDU
Protocol Data Unit

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

SGSN
Serving GPRS Support Node

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

UEA
UMTS Encryption Algorithm

UIA
UMTS Integrity Algorithm

URA
UTRAN Registration Area

USIM
User Service Identity Module
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6.9.2.2 Serving RNS Relocation Procedures

Serving RNS relocation is the procedure that is used to move the UTRAN to CN connection point at the UTRAN side of the source RNC to the target RNC. The Relocation Procedure is restricted in Release 99 to the non real-time data forwarding.
6.9.2.2.1 Lossless  and Seamless SRNS Relocation Definition
Lossless SRNS relocation is defined as an SRNS change during a packet switched data session without the loss of uplink or downlink packets. This procedure may not result in the loss of uplink or downlink data packets. The lossless relocation takes place when data transfer with high reliability is required.

In the Gb mode, the GPRS performs a lossless change of the radio link when the LLC is in acknowledged mode. 
In the Iu mode, the lossless relocation requires a lossless RAB and requires  the RLC layer to operated the acknowledged mode. Furthermore, the forwarding of packets between SGSNs and/or RNCs is not sufficient to define the condition of a “lossless relocation” as the forwarding may also be used without “lossless relocation”, e.g. packets may also be forwarded if a higher packet loss probability is indicated in the QoS profile. 
The basic principle of lossless relocation for non real-time data forwarding is described as follows:

1.
at a given point of time before execution of Relocation of SRNS, source RNC stops transmitting downlink data to the MS and the MS stops transmitting the uplink data.
2.
source RNC starts to forward to the target RNC via Iur interface (i.e. GTP tunnel between the RNCs) all the GTP-PDUs, which were not transmitted to the MS and which continue to arrive from the source SGSN to the source RNC. In some cases, the target RNC may forward uplink data packets to the source RNC.
3.
source RNC should store all forwarded data. This would ensure the lossless operation of Relocation Procedure if the SRNS failure occurs or the SRNS cancel procedure is invoked.

4.
target RNC stores all GTP data forwarded from source RNC and when Serving RNC operation is started, target RNC starts the downlink data transmission from the first forwarded GTP-PDU. At this time, the MS begins transmitting uplink data.
The lossless relocation may be used in conjunction with GTP-U PDU delivery order required attribute set to yes for every QoS profile 3G TS 23.107 [58] in order to preserve data continuity between CN and UTRAN. 
Any other type of relocation other than lossless SRNS relocation can be lossy. The relocation, which is lossless and preserve PDCP sequence numbers and uses RLC acknowledge mode with in-sequence delivery, and GTP-U PDU delivery order is called Seamless Relocation.
6.9.2.2.1.1
PDCP sequence numbering
In order to perform the lossless relocation, the PDCP packets have to be appropriately numbered.
At the PDCP layer, the principles for sequence numbering are as follows:
1.
prior to relocation, the MS and the RNC start assigning  PDCP sequence numbers to N-PDUs, which are transferred via the radio interface (Uu interface);
2.
via the new radio link, the MS indicates  the PDCP sequence number of next expected downlink N-PDU to the target RNC and the target RNC indicates the PDCP sequence number of next expected uplink N-PDU to the MS; and,
3.
these PDCP numbers indicate to the MS or to the target RNC, respectively, which packets with assigned PDCP sequence numbers were successfully transferred via the old radio link (old Uu interface)  and were acknowledged by this mechanism, and shall be discarded and which of the packets with assigned PDCP sequence numbers have to be re-transmitted via the new radio link (Uu Interface).

Further details of the sequence numbering are described in TS 25.323 [57].
6.9.2.2.1.2 GTP-U sequence numbering
For delivery order is required (QoS profile), all consecutive GTP-U PDU sequence numbers shall be maintained throughout the lifetime of the PDP context(s). The RNC and the the GGSN are responsible for sequence numbers assignment of sequence numbers to GTP-U PDU belonging to the same PDP context for uplink and downlink, respectively.
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